Kansas Agricultural Experiment Station Research Reports

Volume 0

Issue 6 Kansas Field Research (1997-2014) Article 9

1999

Field research 1999

Dale L. Fjell
dfjell@k-state.edu

Follow this and additional works at: https://newprairiepress.org/kaesrr

6‘ Part of the Agronomy and Crop Sciences Commons

Recommended Citation

Fjell, Dale L. (1999) "Field research 1999," Kansas Agricultural Experiment Station Research Reports: Vol.
0: Iss. 6. https://doi.org/10.4148/2378-5977.3386

This report is brought to you for free and open access by New ﬁ

Prairie Press. It has been accepted for inclusion in Kansas (-
Agricultural Experiment Station Research Reports by an

authorized administrator of New Prairie Press. Copyright 1999 K' STATE
the Author(s). Contents of this publication may be freely Research and Extension

reproduced for educational purposes. All other rights reserved.
Brand names appearing in this publication are for product
identification purposes only. No endorsement is intended, nor
is criticism implied of similar products not mentioned. K-State
Research and Extension is an equal opportunity provider and
employer.


https://newprairiepress.org/kaesrr
https://newprairiepress.org/kaesrr/vol0
https://newprairiepress.org/kaesrr/vol0/iss6
https://newprairiepress.org/kaesrr/vol0/iss6/9
https://newprairiepress.org/kaesrr?utm_source=newprairiepress.org%2Fkaesrr%2Fvol0%2Fiss6%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/103?utm_source=newprairiepress.org%2Fkaesrr%2Fvol0%2Fiss6%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.4148/2378-5977.3386

Kansas State University Agricultural Experiment Station and Cooperative Extension Service

®ICSTATE

Kansas State University

FIELD RESEARCH

IRRIGATION I INORTHCENTRAL CORNBELT I

Scandia Belleville Powhattan
KANSAS AGRICULTURAL K/T?’\:\S/ég
EXPERIMENT STATION Paramore,

KSU Manhattan VALLEY Rossville )

EAST CENTRAL
Ottawa I

SOUTH CENTRAL

Hutchinson HARVEY COUNTY
SANDYLAND I J _IHesston

St. John

Agronomy Experiment Fields




TABLE OF CONTENTS

Cornbet Experiment Feld ... ... . 1
East Centrd KansasExperiment FHeld . ... 11
Havey County Experiment Held . ... ... . 21
Irrigation and North Central Kansass Experiment Feld .. .......... ... . . 56
KansssRiver Vdley Experiment Held . ... .. ... 85
Sandyland Experiment Feld .. ... ... 102
South Central Kansass Experiment FHeld .. ... 135
Multiple-Ste EXperimentS . . . .. ..o 148

INDEX - 1999 FIELD RESEARCH REPORT

Corn

COrN DOrEr TEE S ANCE . . . ot ot ittt et e e 125
Hebicideperformance . . ... 2, 86, 104
Panting date, population, hybrid, irrigation, row spacing .. ................. 78, 120, 159
Starter fertilizer, hybrids ... ... .. 9, 61, 65, 98
SUDSOIING .ot 14
White food-corn performance, highoil ........ ... ... ... ... .......... 68, 94, 148
Grain Sorghum

Coldtolerance . .. ..o 28
Covercrop, tillage . ... e 34, 37
Herbicide performanceand seed treatments . ... .., 31,40
Planting date, row S0aCING . . .. oo it e 75
Reduced tillage, rotation, N fertilization . . ... 57
Soybean

Double-cropvariety trid . . . ... e 12
FErtigation . . ... e 96
Herbicides, pH effect, postemergence. . ... 4,44, 48, 90
Rotation, plantingdate, row Spacing . ... ..ot 71, 163
Sater fertilizer . ... 61, 98
Wheat

Plant date, seeding rate. . . .. .. oo 82
Rotation, resdue, fertilizer . ........ . 16, 23, 141
Seed treaMENt . . . ..o e 146



Other

COtON .« . 152
Croprotation, tillage . . .. .. ..o e 16, 23
= o 116, 120
7 53, 137
Precion agriCUltUure . . .. ..o 6
UM O L 156
ACKNOWLEDGMENTS

The investigators whose work is cited in this report greetly appreciate the cooperation of many county
agents, Wesether Data Library; farmers, fertilizer deders; fertilizer equipment manufacturers; agricultura
chemica manufacturers, and representatives of the various firms who contributed time, effort, land
machinery, materids, and laboratory analyses. Without their support, much of the work reported here
would not have been possible.

Specid recognition and thanks are extended for the assistance and cooperation of Lynn Auld of the
Agronomy Department in preparation of the manuscript and Eileen Schofield of the Department of
Communiceations for editing the report.

Report of Progress Committee: Compiled by:
DdeFdl DdelL. Fdl
Bill Heer Extenson Specidist
Crop Production
Department of Agronomy
Kansas State University

Manhattan, KS 66506-5504
CHEMICAL DISCLAIMER

Trade names are used to identify products. No endorsement isintended nor is any criticism implied of
smilar products not mentioned. Experiments with pesticides on nonlabeled crops or target species do
not imply endorsement or recommendation of nonlabeled use of pesticides by Kansas State University.
All pesticides must be consstent with current use labels. Current information on weed control in Kansas
isavalablein the “ Chemica Weed Control for Fidd Crops, Pastures, Rangeland, and Noncropland”
Report of Progress 826, available from the Digtribution Center, Umberger Hall, Kansas State
Universty.

Contribution no. 99-422-S from the Kansas Agricultural Experiment Station.
Contents of this publication may be fredly reproduced for educationa purposes. All other rights

reserved. In each case, give credit to the author(s), name of work, Kansas State University, and the
date the work was published.



EXPERIMENT FIELD PERSONNEL
Cornbdt

Steve Milne, Plant Science Technician Il
David Zeit, Plant Science Technician |

East Central

Keth A. Janssen, Agronomist-in-Charge
Jm Kimbdl, Plant Science Technician |

Harvey County
Mark M. Claassen, Agronomigt-in-Charge
Kevin Duerksen, Plant Science Technician |
Lowel Stucky, Plant Science Technician |
Irrigation and North Central
W. Barney Gordon, Agronomist in-Charge
Mike R. Larson, Plant Science Technician |
A. Dean Milner, Plant Science Technician |
Kansas River Valley
Larry D. Maddux, Agronomist-in-Charge
Charles Clark, Plant Science Technician |
William Riley, Plant Science Technician |
Sandyland
Victor L. Martin, Agronomigt-in-Charge
Ron Cunningham, Plant Science Technician |
Jeff Scott, Plant Science Technician |
South Central

William F. Heer, Agronomist-in-Charge
Jm Dirks, Plant Science Technician |

CONTRIBUTING AUTHORS
Robert Bowden, Department of Plant Pathology
Gary Clark, Department of Biologicd and
Agriculturd Enginesring
Stewart Duncan, South Central Area Office
Dde Fdl, Department of Agronomy
Gary Kilgore, Department of Agronomy
Dallas Peterson, Department of Agronomy
Gay Pierzynski, Department of Agronomy
David Regehr, Department of Agronomy
Kralg Roozeboom, Department of Agronomy
Alan Schlegd, Southwest Research Extension
Center - Tribune
Jm Shroyer, Department of Agronomy
Scott Staggenborg, Northeast Area Office
Phillip Stahlman, Agriculturd Research

Center - Hays

Curtis Thompson, Southwest Area Office
Richard Vanderlip, Department of Agronomy
Gerdd Warmann, South Centra Area Office
David Whitney, Department of Agronomy
Gerad Wilde, Department of Entomology

SUPPORTING AGENCIES
AND COMPANIES
Asgrow
Bayer
Dekab
Dow Agrosciences
DuPont
FMC
John Deere
Kansas Corn Commission
Kansas Soybean Commission
Monsanto
Novartis
NC+
Pioneer
Senniger



CORNBELT EXPERIMENT FIELD

I ntroduction

The Cornbelt Field was established in 1954
through the efforts of locd interest groups,
Kansas Stae Universty, and the date
legidature. The objective then was to conduct
research on the propagation, culture, and
development of small-seeded legumes.

Emphasis since 1960 has been on fertilizer
management; row spacings, planting rates and
dates, vaiety testing; control of weeds and
insects; cultural practices, including disease- and
insect-resistant varieties, and cropping systems.
Foundation seed of oat, wheat, and soybean
cultivars are produced as needed to provide a
source of quaity seed of public varieties.

Soil Description

The soils on the Experiment Feld are dilty,
windblown, Pleistocene sediments called loess
(pronounced luss). Grundy sty clay loam, the
dominant soil, has a black slty clay loam
surface, usualy more than 15 inches thick, and
a slty day subsoil. It typicaly occupies ridge
crests and tablelands of western and
southeastern Brown County and is extengive in
northeastern Jackson,

western  Atchison, eastern  Jefferson, and
western Leavenworth counties in Kansas, as
wdl as in weden Richardson County,
Nebraska. Grundy soil is dmilar to the
Wymore soil of Nemaha and Marshd| counties,
Kansas and of Pawnee County, Nebraska.

The nearly level dopes have thick surface
soil, which thins repidly as dopes increase.
Gradient terraces usualy are needed to reduce
sheet eroson, which is a serious hazard because
the subsoil absorbs water dowly.

1998 Weather Information

Precipitation during the growing season in
1998 was beow norma. However, subsoil
moisture and near normd rainfal during June,
July, and August resulted in good yidds of corn
and soybeans.

The lagt killing frod& was on March 24
(normd April 23), and the firg killing frost was
on November 11 (normal October 15). The
frost-free period was 52 days longer than the
170-day average.

Table 1. Precipitation at the Cornbelt Experiment Fied, Powhattan, KS (inches).

Oct. Nov. Dec. Jan.

Feb. Mar. Apr.

May Jdune Jly Aug Sept Totd

October, 1997 - September, 1998

326 178 107 0.00 000 1.27

244 080 452 361 352 358 2585

41-Year Average

279 184

104 0.7/8 075 230 301 482 500 453 4.07 449 3542




CORN HERBICIDE PERFORMANCE TESTS

Larry D. Maddux and Scott A. Staggenborg

SUummary

Fourteen herbicide trestments were
evauated. Grass control was fairly good, with
only two treatments having less than 80%
control of green foxtail, and three trestments
having less than 80% control of large crabgrass.
All treatments gave excellent control of redroot
pigweed, but seven treatments resulted in less
than 80% control of velevetlesf.

I ntroduction

Chemical weed control and cultivation have
been used to reduce weed competition in row
crops for many years. This test included 14
herbicide treatments and an untreated control.
The magor weeds in this test were large
crabgrass, green foxtail, redroot pigweed, and
velvetledf.

Procedures

This test was conducted on a Grundy silty
clay loam soil previoudy cropped to soybeans
witha pH of 6.7 and an organic matter content
of 3.2 percent. Garst 8541 1T corn hybrid was
planted on May 5 at 23,500 seeds/ain 30-inch
rows. Anhydrous ammonia at 120 |bs N/a was
goplied preplant. Herbicides were applied
preemergent (PRE) - May 5 and postemergent
(POST) - June 2. The plots were not
cultivated. The data reported here are for crop
injury ratings on June 19 and for

weed control ratings on July 7. The firs
gonficat rainfall after PRE herbicide
application was May 9 (0.45 inches). Plots
were harvested on September 18 using a
modified Gleaner E |11 plot combine.

Results

Sight crop injury was observed with
Buctril/Atrazine, Aim + Atrazine, and Aim +
Atrazine + Banvel, but it was not sgnificant at
the 0.05% leve of probability (Table 2). All
treatments gave excdlent control of redroot
pigweed. Control of green foxtal was farly
good, with mogt trestments resulting in 80 -
90% control. The green foxtail control was
poorest with Dud 1lI, PRE + Scorpion I,
POST - 70% and Aim + Atrazine + Banvd,
POST - 73%. Crabgrass control was lower
than 80% with only three treatments. Scorpion
Il + Accent, POST - 50%; Hornet + Basis
Gold, POST - 57%; and Aim + Atrazine +
Banvel, POST - 78%. Nearly complete control
of velvetlesf was obtained with Aim + Atrazine
+ Banvd, POST, followed by: Axiom, PRE +
Lightning, POST - 98%; Aim + Atrazine,
POST - 97%; Axiom, PRE + Buctril/Atrazine,
POST - 93%; Axiom + Baance, PRE - 90%;
Python + Atrazine, PRE - 88%; and Hornet +
Topnotch, PRE - 87%. The other seven
treatments resulted in less than 80% velvetlesf
control. Corn yield tended to follow the weed
control retings. The check plot yielded only 66
bua, whereas the herbicide-treated plots
yielded 95 to 135 bu/a.



Table 2. Effects of herbicides on corn injury, weed control, and grain yield, Powhattan, KS 1998.

Injury Weed Control, 28 DAT 3
Appl Grain

Treatment? Rate Time? 14 DAT Lgcg Grft Rrpw Vele Yield

prod./a % % bu/a
Untreated check 0 0 0 0 0 66
Bicep Il 2.0qt PRE 0 0 0 93 68 122
Python 1.00z PRE 0 20 92 97 88 132
+ Bicep |1 2.0qt PRE
Bicep I 2.0qt PRE 0 92 0 100 82 131
+ Hornet 2.00z PRE
Hornet 3.20z PRE 0 90 87 100 87 123
+ Topnotch 2.0qt PRE
Axiom 16 oz PRE 0 90 85 100 78 123
+ Atrazine 1.751b PRE
Axiom 80z PRE 0 92 0 97 90 133
+ Balance 2.00z PRE
Axiom 18 0z PRE 2 87 87 98 93 130
+ Buctril/Atrazine 1.751b POST
Axiom 18 oz PRE 0 88 88 100 98 128
+ Lightning 1.28 0z POST
Hornet 2.40z POST 0 57 85 100 82 116
+ Basis Gold 14 oz POST
+ UAN + NIS 2.5+.25% POST
Dual Il 2.0pt PRE 0 87 80 100 75 110
+ Hornet 1.60z POST
+ Atrazine 1.01b POST
+ UAN+ NIS 2.5+.25% POST
Dual Il 2.0pt PRE 0 87 87 100 78 132
+ Hornet 2.40z POST
+ Atrazine 1.01b POST
+ UAN+ NIS 2.5+.25% POST
Scorpion |11 400z PRE 0.0 50 83 100 58 95
+ Accent 0.66 oz POST
+ UAN+ NIS 2.5+.25% POST
Aim 0.330z POST 2 82 82 98 97 135
+ Atrazine 0.561b POST
+NIS 0.25% POST
Aim 0.330z POST 2 87 73 100 100 124
+ Atrazine 0.561b POST
+ Banvel 2.00z POST
+NIS 0.25% POST

LUAN = 28-0-0 fertilizer; NIS = nonionic surfactant.

2 PRE = preemergence; POST = postemergence.

3 Lgcg = large crabgrass; Grft = green foxtail; Rrpw = redroot pigweed; Vele = Velvetleaf, DAT = days after treatment
application; Injury and weed control rated 6/29/98 & 7/7/98.

3



SOYBEAN HERBICIDE PERFORMANCE TESTS

Larry D. Maddux and Scott A. Staggenborg

Summary

Nine herbicide treatments were evaluated.
Sgnificant soybean injury was observed with
FirdRate + Cobra + Select, applied
postemergence.  All treatments resulted in
greater than 85% control of green foxtal and
redroot pigweed, but only three gave greater
than 85% control of large crabgrass. Seven
treatments gave excellent control of velevetleaf
(85% or grester).

I ntroduction

Chemica weed control and cultivation are
commonly used to control weeds and reduce
yidd losses in soybean. This test included nine
chemicd trestments and an untrested control for
evauation of weed control. The mgor weed
gpecies in this test were large crabgrass, green
foxtail, redroot pigweed, and velvetl esf.

Procedures

This test was conducted of a Grundy sty
clay loam soil with a pH of 6.7 and organic
matter content of 3.2% previoudly cropped to
corn. Macon soybeans were planted on May
19 at 144,000 seeds/a in 30-inch rows. The
herbicides were applied as follows. preplant,
incorporated (PPI) and preemergence (PRE) -
May 19 and postemergence (POST) - June
30. No sgnificant rainfal was received after the
PPl and PRE treatments until June 20

(2.39 inch). The plots were not cultivated.
Ratings reported for crop injury were made on
July 7 and 13, 8 and 14 days after application
of the POST treatments. Ratings reported for
weed control were made on July 13, 14 days
after application of the POST treatments.
Harvest was on October 26 using a modified
Gleaner E 111 plot combine.

Results

Sgonificat soybean injury was observed
with the FirstRate + Cobra + Select treatment
(Table 3). Crabgrass control was better than
85% with only three of the nine treatments.
Python + Prowl, PRE + FirstRate, POST -
92%; Authority Broadleaf, PRE + Roundup
Ultray POST - 87%; and Dual Il, PRE +
FirdRate + Hexstar, POST - 85%. All
treatments gave 85% or greater control of green
foxtal and redroot pigweed. The Authority
Broadleaf, PRE + Roundup Ultra, POST and
the FirstRate + Prowl, PRE trestments gave the
poorest velvetleaf control (73 & 75%). The
other seven treatments gave better than 85%
control of velvetlesf. The control plot yielded
only 12 bu/a, wheress the treated plots yielded
from 24.5 to 40.5 bu/a. Soybean stands were
thin and/or variable in some plots because of the
poor soil moidure a planting time and affected
some of the yidds among treatments.
Therefore, yidd was not correlated highly with
weed control.



Table 3. Effects of herbicides on soybean injury, weed control, and grain yield, Powhattan, KS, 1998.

Soybean Injury Weed Control, 14 DAT?
Appl Gran
Treatment? Rate Time 7DAT  14DAT Lacg Grft Rrp  Vde  Yidd
w
prod./a % % bu/a
Untreated Check 0 0 0 0 0 12.0
FirstRate 0.6 oz PP 0.0 0.0 70 88 87 87 36.7
+ Treflan 2.0 pt PPI
FirstRate 0.6 0z PRE 0.0 0.0 75 90 90 75 28.7
+ Prowl 3.0 pt PRE
Command 1.67 pt PRE 0.0 0.0 62 87 98 98 30.8
+ Authority Brdleaf 6.8 0z PRE
Command 2.0 pt PRE 0.0 0.0 77 88 88 87 24.8
+ Authority Brdleaf 5.33 0z PRE
Broadstrike+Treflan 2.0 pt PP 0.0 0.0 77 93 97 98 36.1
+FirstRate 0.3 0z EP
+UAN 2.5% EP
+NIS 0.125% EP
Dudl Il 2.0 pt PRE 1.7 0.0 85 95 95 92 34.2
+FirstRate 030z POST
+Flexstar 10pt  POST
+UAN 2.5% POST
+NIS 0.125%  POST
Python 130z PRE 0.0 0.0 92 92 100 20 34.8
+Prowl 3.0pt PRE
+FirstRate 030z POST
+UAN 2.5% POST
+NIS 0.125% POST
FirstRate 030z POST 150 0.0 70 92 93 97 30.8
+ Cobra 0.5 pt POST
+ Select 6.00z POST
+UAN 2.5% POST
+NIS 0.125%  POST
Authority Broadleaf 6.8 0z PRE 1.7 0.0 87 97 100 73 40.5
+ Roundup Ultra 1.5pt POST

! Lacg = large crabgrass; Grft = green foxtail; Rrpw = redroot pigweed; Vele = velvetleaf; DAT = days
after postemergence treatment application; Ratings. Injury - 7/7/98 & 7/13/98; Weed control - 7/13/98.
2 UAN = 28-0-0 fertilizer; NIS = nonionic surfactant.



PRECISION AGRICULTURE RESEARCH AND EXTENSION SITE

BROWN COUNTY

Scott A. Staggenborg, Randall K. Taylor, Larry D. Maddux, John P. Schmidt,
Ray E. Lamond, and Steve Furman

Introduction

Current precison agriculture research
and extenson activities are conducted in
cooperation with producers. Although thisis
an effective method, many desrable
activities are limited by operating within the
confines of the individud producer=s
management  practices.  For example,
exploring the extreme ranges of nutrient
inputs does not coincide with the economic
interests of the producer, or intensve
groundwater monitoring devices are difficult
to implement in afarmer=s fidd. Long-term
control for an entire fiedld alows better
ressarch on precison agriculture as a
management method.

A recent report to the North Central
Soybean Research Program suggested
establishing demondgtration plots that
combine research, education, and training.
The report was generated from focus group
discussons at four locations. Farmers with
experience in precision agriculture
paticipated in the discusson.  They
suggested that one of the obstacles to
adopting precison agriculture technologies
was a lack of traning prograns and
resources. A demondration farm could
meet those needs. With the establishment of
this project, K-State would be the leader in
this effort.

Deveoping such facilities a an exiging
research facility enhances both the research
and extension aspects of such afacility asa
result of the existing

research base, weather data information,

and traditiona research equipment. As a
result of these needs, an area a the

Cornbelt Experiment Field was identified to
be used as a Precision Agriculture Research
and Extension site.

Procedures

Soil on the 53-acre area was sampled
on a 5/8 acre (165 ft x 165ft) semi-random
orid usng DGPS on May 29, 1998. Sail
samples were taken to a depth of 6 inches.
Samples were andlyzed for pH, P,Os, K,O
and organic matter. Data were interpolated
using an inverse distance-squared method in
Aglnfo GIS.

Prior to fal crop harvest, an Ag Leaeder
PF3000 yield monitor wasingdled in an F2
Gleaner. Initid cdibration curves were
devedoped for corn, gran sorghum, and
soybeans. All yield data were interpolated
using an inverse distance-squared method in
Aglinfo GIS.

Results

Soil pH, P,0Os, K,O, and organic
matter varied to different degrees for each
vaidble measured (Table 4). Soil test
results indicate that pH and P levels had
auffident variability to warrant variable-rate
applications (Figure 1). Soil K,O leves did
not have aufficient varigbility to warrant
variable-rate gpplications (data not shown).
Organic matter levels varied over arange of
approximately 2 percentage points.



Soybean yidds overdl were quite low
because of late-season drought and varied
widely among terraces because of crop
rotation differences (Table 5). Corn yields
were lower than expected because of high
temperatures during early eer development
and low solar radiation levels during
pallination and silking (Table 6).

Acknowledgements

This project is supported by K-State
Research and Extenson and through the
corporate sponsorship of the Brown
County CO-OP.

Table4. Soil pH, P,Os, K,O and organic matter at the Precison Ag Research &

Extension site, Cornbelt Experiment Field, Powhattan, KS, 1998,

Vaidble Max Min AvQ.
pH 6.6 51 59
P,Os (ppm) 21.0 7.0 12.6
K,O (ppm) 315.0 87.0 201.0
O.M. (%) 4.1 2.2 31
Lime requirement (ton/acre) 9500.0 0.0 3942.0

Table 5. Soybean vidds by terrace at the Precison Ag Research & Extension Stein 1998.

Terrace Gran Yidd Standard Deviation
bu/a

B1& B2 37.4 9.3

B3 12.9 7.4

B6 16.5 7.0

B7 & B8 25.2 6.2

Table 6. Corn vidds by terrace at the Precison Ag Research & Extension sitein 1998.

Terace Gran Yidd Standard Deviation
bu/a

B4 114.4 24.8

B5 106.8 28.3
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Figure 1. Interpolated soil test levels for Bray P, pH, organic matter, and lime requirements at the
Precison Ag Research and Extension Site at the Cornbelt Experiment Field, Powhattan, KS. Sail
samples were taken on May 29, 1998.



STARTER FERTILIZER FOR NO-TILL CORN PRODUCTION

Scott A. Staggenborg, Brian H. Marsh, Larry D. Maddux, and David A. Whitney

Summary

This no-till corn study was initiated to
compare phosphorus (P) sources, rates, and
methods of application a the Cornbelt
Experiment Field. On this low-P testing soil,
the highest yields were obtained from 10-34-0
a 30 Ib/a of RO; placed 2x2 or dud placed
with anhydrous ammonia and 6-24-6 at 8 Ib/a
of P,Os in direct seed contact. These three
treatments gave sgnificantly higher yidds then
30 Ib/a of ROy broadcast (no incorporation)
and 8 |bs/a of P,O; with the seed. Phosphorus
fertilizer broadcast and not incorporated was
not effective in increasing yidd. The data
clearly show that placement was criticad in
getting a response.  We hope to repeat this
study in 1999.

I ntroduction

No-till planting of corn and other spring-
planted crops often tekes place when the
seedbed is cool and wet, rasng quesions
about the needs for dtarter fertilizer. Research
a the North Centrd Experiment Fied has
shown good response to starter fertilizer by
corn and gran sorghum even on soil testing
medium or higher in available phosphorus (P).
The research dso has shown that magnitude of
response to the dstarter has varied among
hybrids. The N-P ratio in the starter also has
been a factor. Application of Starter in direct
seed contact using relatively low rates has been
promoted by some companies. This study was
initiated to evaluate direct seed placement of
three P fertilizer materiads and to compare direct
seed placement to other methods of application.

Procedures

The study was established at the Cornbelt
Experiment Field near Powhattan on a Grundy
glty clay loam soil. The Site was in soybeans
in 1997, and the corn hybrid DeKab
DK595 was no-till planted on May 5 at 24,000
seedg/a. A soil sample taken prior to planting
showed pH of 5.9, Bray P-1 test of 7 ppm
(low), and exchangeable K of 162 (H to VH).
Weed control was handled by the experiment
fidd technicians. The P sources used were al
liquids - ammonium polyphosphate 10-34-0
and two Alpine products, 9-18-9 and 6-24-6.
The three products were used in treatments
gpplied in direct seed contact to supply 8 Ib/a of
P,Os. No attempt was made to balance N and
K,O supplied in the Starter, but al treatments,
except the no fertilizer check, were balanced for
total N gpplication at 120 Ib/a usng anhydrous
ammonia applied after planting. In addition to
the with-seed Starter treatments, 10-34-0 was
applied to supply 30 Ib/a of RO5 ather 2x2,
broadcast, or dud placed with the anhydrous
ammonia. Plots were four 30 in. rows by 30 ft
replicated three times. Plots were harvested at
maturity using a plot combine, and yields were
adjusted to 15.5% moisture.

Results

A tremendous response was obtained to N
fertilization (Table 7). Although stand counts
were not taken, the direct seed placement of P
had no obvious visud effect on emergence or
gand. This was not unexpected; because al
these treatments included less than 10 Ib/aof N
plusK,Oin



direct seed contact, which is within current K- 10-34-0 (not incorporated) and 8 Ib/a of P,Og

State guiddines for this method. The highest placed with the seed as 10-34-0. The data
yields were obtained fromthe 10-34-0 dua and clearly show that starter or dua placement of
2x2 placements and 6-24-6 in direct seed the P is needed to expect a response on this
contact. These tretments gave dgnificantly low testing soil.

better yields than the broadcast

Table 7. Effects of phosphorus placement, rate, and source on corn yields at the Cornbelt
Experiment Field, Powhattan, KS, 1998.

Rate
P P Gran
N* P,O4 Source Pacement Yidd
Ib/a buwa
0 0 -- -- 34
120 0 -- -- 116
120 30 10-34-0 B’ cast 111
120 30 10-34-0 Dud 133
120 30 10-34-0 2X2** 134
120 23 10-34-0 with seed 122
120 8 10-34-0 with seed 113
120 8 9-18-9 with seed 122
120 8 6-24-6 with seed 134
LSD (.05) 18

* Anhydrous ammoniaused as N source to balance treatmentsto 120 Ib/aof N
** A 30-30-0 UAN/10-34-0 starter used

10



EAST CENTRAL KANSASEXPERIMENT FIELD

Introduction

The research program at the East Central
Kansas Experiment Fidld is designed to enhance
the areds agronomic agriculture.  Specific
objectivesare; (1) toidentify thetop performing
vaieties and hybrids of wheat, corn, gran
sorghum, soybean, oat, and canola; (2) to
determine the amount of tillage necessary for
optimum crop production; (3) to evaluate weed
control practices usng chemicd, nonchemicd,
and combination methods; and (4) totest fertilizer
rates and placement methods for crop efficiency
and environmenta effects.

Soil Description

Soils on the fields 160 acres are Woodson.
Theterrain is upland, level to gently ralling. The
surface soil is dark, gray-brown, somewhat
poorly drained, St loam to sty clay loam witha
dowly permesble, clay subsoil. The soil is
derived from old dluvium. Water intakeisdow,
averaging less than 0.1 inch per hour when
saturated. This makes the soil susceptible to
sheset erosion.

1998 Weather | nformation

Precipitation during 1998 totaed 49.17
inches, which was 11.56 inches above the 30-yr
average (Table 1). Most of the extra
moigiure occurred during the later part of the
growing season.  Ranfal during Augud,
September, October, and November exceeded
normd rainfal by 14 inches. May was dry, with
lessthan haf thenormd rainfdl. Overdl, moisture
availability during the 1998 growing season was
favorable.

The coldest temperatures in 1998 occurred
in January, March, and December, with 10 days
in the single digits or below. The very coldest
day dl year was December 22 when temperature
was -2EF. The growing season was overdl on
the warm dde, with 53 days exceeding 90
degrees. The hottest day was on July 20, when
temperature reached 100 degrees.

The length of the 1998 growing season was
longer than normd, with 207 frost-free days
compared with the 185-day average. The last
temperature 32EF or lower inthe springwason
April 17 (average, April 18), and the firg killing
frog in the fall was on November 11 (average,
October 21).

Table 1. Precipitation at the East Centra Experiment Fidld, Ottawa, KS, inches.

Month 1998 30-Year Avg. Month 1998 30-Year Avg

January 0.67 1.00 July 382 3.66

February 0.93 122 August 529 363

March 407 267 September 9.14 391

April 3.38 347 October 6.78 3.56

May 232 523 November 6.61 254

June 4.68 524 December 148 148
Annual Total 49.17 37.61
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PERFORMANCE TRIAL OF DOUBLE-CROP SOYBEAN VARIETIES

Keth A. Janssen and Gary L. Kilgore

Summary

Nine soybean varieties were evaluated for
double-crop performanceduring 1998. Maturity
groupswere 11,1V, and V. Growing conditions
werenot asfavorableasinthepast severd years.
Grain yiddsranged from 9 to 16 buw/a. GroupV
meaturities had the highest average yields because
of an extended frost-free growing season.

I ntroduction

Double-cropped soybean is a potentidly
profitable crop for east-centr Kansss.
However, it can berisky becauseof extremesof
moidiure a planting, dry summer conditions, and
possible early frost. Inthe past, variety selection
has been based mainly on full-season variety
peformance. This study evauates soybean
vaiety performance under double-crop
conditions. Generdly, soybean varieties that
make the fullest use of the double-crop season,
endure heat and moisture stress, set first pods
farly high, and tolerate cool night temperatures
perform best.

Procedures

In 1998, nine soybean varieties were
evauated for double-crop performance. The
soybean varieties were planted following winter
wheat on July 9 in 7-inch wide rows with a no-
till drill. The wheat straw was burnt before
planting to facilitate soil drying and planting. Sail
a planting was dill fairly

wet, which resulted in some hairpinning of the
remaning straw and occasional poor closure in
the row. Asaresult, sSome unevennessin stands
occurred. No herbicides were applied for weed
control. However, burning the straw adequately
controlled volunteer wheat and weeds. Rainfal
amounts after planting were: July 2.53in., August
5.29 in., September 9.14 in.; and October 6.78
in. Rainfal during the July through October
double-crop season exceeded normal amounts
by 10.27 inches. The first frost was on
November 11, nearly 3weeks later than normd.
Wet s0il ddlayed harvest until the ground froze.
Harvest was on December 31. There was no
evidence of shattering.

Results

Soybean yidlds ranged from 9 to 16 bu/a
with a test average of 11 bu/a (Table 2). This
was a 10 bu/a lower yield than in 1997 and 11
buwa lower yield than in 1996. Soybean plant
heght in 1998 was shorter compared to the
previous 2 years. Plant heights varied with
variety from 16 to 20 inches. Pod height ranged
from 2.5 to 4.5 inches. The group V soybean
varieties, Manokin and KS5292, produced the
highest yields. Thiswas because of anunusudly
long frost-free growing season. Normdly, group
V soybean varieties are limited by frost. The
soybean maturity groups that typicdly have
performed best for the east-central part of
Kansas have been late group IlI, 1V, and
possibly very early group V varieties.



Table 2. Double-crop soybean variety performance test, East Centra Kansas Experiment Field,

Ottawa, KS.
Yidd 1998
Maturity 2-yr - 3yr Plant  Pod?
Vaiety Group 1998 Avg Awvg Maturity*  Heght Height
bu/a @ 13% month/day inch inch
Dyna-Gro DG-3395 [l 8.8 -- -- 10-14 16 2.5
Dyna-Gro DG-3444N v 9.0 -- -- 10-29 16 3.2
Hyer v 9.3 154 10-18 17 3.0
K694 v 10.7 172 183 10-17 17 25
KS5292 \ 164 170 183 11-02 20 4.5
Manokin \% 16.3 186 193 10-29 20 4.2
Pioneer 93B71 [l 9.6 -- -- 10-12 17 2.5
Pioneer 93B82 [l 8.7 -- -- 10-13 16 2.5
Pioneer 9421 v 114 162  -- 10-20 17 3.2
LSD 0.05 2.9 2.0 2 0.6
CV % 18.0 6.7 7.0 124

*Maturity s the date on which 95% of the pods have ripened (browned).
“Distance from the ground to the bottom of the lowest pod.
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EFFECTS OF SUBSOILING ON YIELD OF CORN AND SOYBEAN

Keith A. Janssen

Summary

Questions are being raised about the benefits
of deep tillage on claypan soils. The effects of
subsoil ripping, shalower chisd plowing, and no
preplant tillage are being evauated on corn and
soybean at the East Centra Experiment Fidd.
Cornyidds for 1998 ranged from 101 to 119
bwa. Soybean yields ranged from 40 to 44 bu/a.
Tillage effects on corn were not datigticaly
sgnificant. Soybean yieldswere lower for no-till
and the every-third-year subsoil trestment
compared with the more frequent subsoil and
chisd treatments. Averaged over 3 years, dl
tilled soybean have 2-3 bu/a higher yield than
no-ill.  For corn, no-till has performed nearly as
well asthe most frequent deep tillage treatments.

Rainfal has been in excess of normd indl years
of thisgudy This might be limiting some of the
yidd benefits of sub-soiling. More years of
testing are needed under drier conditionsto fully
measure the benefits of subsoiling.

Introduction

Extensve acreages of soilsinthe east-central
and southeast aress of Kansas have dense clay
subsoils. These dowly permesble day subsoils
restrict drainage, limit depth of rooting, and limit
crop-avalable moisture. Asaresult, cropyidds
are afected negatively. Various deep tillage
practices have been used to loosen these
claypan soils. Some farmers deep chisd or
subsoil their fidds every year, others every other
year, and some on a less regular basis. The
benefitsfrom thesevarioustillage operationshave
not been fully evaluated. The clay in these soils
is predominantly montmorillonite, which expands
and contracts with wetting and drying. Also, in
most winters, freeze-and-thaw cycles loosen
these soils to a depth of 6 to 8 inches or more.
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These ghrink-swell, freezethaw  processes
should dleviate much of the surface compaction
that results from fertilization, planting, praying,
and harvesting. Consequently, the need for deep
tillageis being questioned. Another question is
whether some crops are affected more than
others by deep tillage. This study evauates
vaious frequencies of subsoil tillage with
shdlower chisel plow and no preplant tillage for
effects on corn and soybean yields.

Procedures

The experiment was arted in 1996. Tillage
trestments were no preplant tillage;  chisdl
plowing every year (5-7 in. depth); and subsoil
tillage & 8-12 in. depth yearly, every other year,
and every 3 years. Treatments were established
intwo blocks, one for corn and onefor soybean.
Subsoil and chisel treatments were performed on
November 26, 1997 for the 1998 growing
season.  All plots, except the no-till plots, were
fidd cultivated before planting. Also, dl plots
were row-crop cultivated oncefor weed contral.
Corn (Pioneer 3563) was planted on May 8,
1998 and soybean (K $4694) on June 15, 1998.
A mixture of 28-0-0 and 7-21-7 liquid fertilizer
was coulter knifed on April 21, 1998 to provide
1001b N, 34 Ib P,0Os and 11 Ib K ,O/afor corn.
No fertilizer was gpplied for soybean.

Results

The 1998 corn grain yieds ranged from 101
to 119 bu/a, with a test average of 111 bu/a
(Table 3). Although numericdly different, the
tillage effects on corn yield were not Setidticaly
dgnificat. Yidds averaged over 3 years show
gndler and



nonconsstent yield differences. No symptomsof
N deficiency were seenin the no-till cornin 1998
as were observed in 1996. In 1997, we
increased the N rate for all treatments.

Soybean yieldsfor 1998 ranged from 30.4
to 38.2 bua, with a test average of 35 bu/a.
Soybean yidd was dffected by the tillage
treatments. Yieldswere lower for no-till and the
every-third-year subsoil treatments compared to
the other treatments. These lower yields may
have resulted from less large pore space in ol
and more saturated soil conditionswith notillage.
Padt tillage studies has indicated that soybean is
sengtive to wet conditions and lack of oxygenin
the soil during pod fill. Rainfal during the 1998
growing seasonwas 11.56 inchesabovenormd.
Mogt of this extra rainfal occurred during the
soybean pod development period.

To date, the results form this study suggest
that subsoil tillage is having only asmal effect on
yidd. At mog, theyieldincreasesare enoughto
offsat the cost of operation. Soybean appearsto
be more senstive to tillage than corn. These
results have been obtained under conditions of
above-norma moisture, so the effects of
subsoiling  may be different under drier
conditions. Additiond yearsof testing with more
norma moisture are needed to fully determinethe
effects of subsoiling. We plan to repeet this
study in 1999.

Acknowledgment
Appreciation is expressed to John Wray,

Ottawa, KS for providing the tractor and
subsoiler for establishing the subsoil trestments.

Table 3. Subsoiling effects on corn and soybean yields, East Centrad Kansas Experiment

Field, Ottawa, KS.

Yidd
€omn Soybean
Tillage System and Frequency 1998 3YrAvg 1998 3-YrAvg
buwa
No-till* 113 126 30.4 40.0
Chisg? (every year) 108 128 36.2 42.7
Subsoil® (every year) 119 135 38.2 43.4
Subsoil (every other year) 101 127 37.0 43.7
Subsoil (every third year) 117 135 33.3 42.4
LSD.05 ns 2.45
CV % 7.6 4.5
“With one in-season cultivation.
25-7 inch depth.

38-10 inch depth.
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CROP RESIDUE REMOVAL AND FERTILIZER EFFECTS
ON CROP YIELD AND SOIL SUSTAINABILITY

Keth A. Janssen and David A. Whitney

Summary

Research was continued during 1998 to
measure the long-term (18th year) effects of
remova and return of varying levels of crop
resdues on crop yield and soil properties in a
soybean-whegt-grain - sorghum/corn  rotation,
fertilized with different levels of N, P, and K. In
1998, theresidue treatments caused no statistically
significant differences in grain or residue yields.
Soybean grain yields, averaged across al fertilizer
treatments, was 46.7 bu/a with residue removed,
47.2 bu/a with norma residue incorporated, and
46.2 bu/a with 2X norma residue incorporated.
The fertilizer treatments (zero, low, normal, and
highlevesof N, P, and K) produced statistically
sgnificant yield differences. Yields of soybean,
averaged across all residue treatments, ranged
from 44.0 bu/a at the zero fertilizer rate to 49.5
bu/a at the highest level of fertilizer. Soil andyses
showed that soil pH, exchangeable K, and soil
organic matter are declining with crop resdue
removal.

I ntroduction

Crop residues are being considered as a
source of raw materids for various non-
agricultural uses. But crop residues also are
needed for soil eroson protection and to
replenish organic matter in the soill.  Grain
producers currently harvest crop residues for
livestock feed or other farm uses. Generdly, this
isnot done every year fromthe samefied. Also,
some of these plant materid smay bereturned as
animd wagtes.  With nonagricultural uses, this
likdy would not be the gdtuation and the
probability for more frequent harvests would
increase. Harvesting crop residues continudly
would remove larger anounts of plant nutrients
and acce erate theloss of soil organic matter. The
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effectsof fertilizer management in offsetting these
lossesis not wdll understood.

This study was established to determine the
long-term effects of remova and additions of
varyinglevelsof crop resdueson cropyieldsand
il properties in a soybean-whest-grain
sorghum/corn rotetion, fertilized with variable
rates of nitrogen (N), phosphorus (P), and
potassium (K).

Procedures

This study was established inthe fall of 1980
on a nearly level, nonerosive (0-1% dope),
Woodson st loam soil a the East Centrd
Kansas Experiment Fidd. Theresduetrestments
were: (1) crop residue removed annudly, (2)
normal residue incorporated, and (3) twice (2X)
norma residue incorporated (accomplished by
evenly soreading the resdue from the resdue
remova treatments). Superimposed over the
resduetrestmentswerefertilizer trestments; zero,
low, norma, and high levels of N-P-K fertilizer
aslisedin Table4. The cropping sequence was
a soybean, wheat, grain sorghum rotation with
corn subgtituted for grain sorghum beginning in
1994. Only one crop was grown each year.
Gran yields and residue yields were measured
each year. Soil samples (0 to 2-inch depth)
were collected for chemicd andyss after the
16th year.

Results
Gran yiedds and resdue yidds ae
summarizedin Tables5 and 6 for thefirst 9 years
of the study andin Tables7 and 8 for the second
9years. Onthewhole, nointeraction (P< 0.05)
between the resdue and



fatilizer trestments affected grain or resdue
yidds. Consequently, only main effects of the
treatments are presented.

Gran yidds and resdue yields varied with
crop and year. Soybean yields ranged from 12
to 54 bu/a, with resdue yidds ranging from 0.29
to 1.08 tons/a; whest yields ranged from 12 to
60 bu/a, with residue yieds ranging from 0.50 to
1.98 tong/a; and grain sorghum and corn yields
ranged from 47 to 136 bu/a, with resdue yields
ranging from 1.04 to 2.87 tonsa. These
differences verify that crop resdue yidds, like
those of grain, with vary subgtantidly with
growing seasons.

Theresduetrestments, with the exception of
1987, caused no differences in grain or resdue
yidd for any cropinany year. Neither the annua
remova of crop residue nor the addition of 2X
normal crop residue had a significant affect on
grain or resdue yields. In 1987, less residue
yidd was recorded for the 2X normal residue
trestment than with norma resdue. This may
have been the result of nonuniform hail damage
rather than an effect of trestment. Summed over
dl years, thetotads of dl grain and resdue yidds
for dl resduetreatmentsdiffer by lessthan 2.5%.
In contragt, the fertilizer treetments significantly
affected grain and resdue yields dmost every
year. Highest grain and residue yields were
produced with the norma and high fertilizer
treatments, and the lowest grain and resdue
yields with the zero and low fertilizer trestments.
The normd and high fertilizer levels increased
gran and resdue yields on average 31% over no
fertilizer. These data confirm thet well fertilized
cropswill benefit not only in grain yidd, but aso
in increased residue production.

Soil properties after the 16th year of resdue
and fertilizer treetments are shown in
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Table 9. Unlike grain and residue yidds, soil
properties were affected sgnificantly by the
resdue treatments.  Soil pH, exchangeable K,
and organic matter decreased with crop residue
remova. Soil exchangeable K was affected the
most. The remova of crop residue depleted
exchangedble K in the soil by nearly 20%.
Doubling crop residueincreased exchangeable K
by nearly the same amount. This is because of
the high K content in crop residue.

Soil organic matter decreased with crop
resdue remova. Doubling crop resdue
increased soil organic metter. The fertilizer
treatments caused the expected changes in sl
properties. Soil pH decreased with fertilizer
goplication. Available P, exchangesble K, and
organic matter increased with fertilizer
goplication.

These data suggest that on smilar soils and
with smilar dimate, and where crop residuesare
not needed for soil eroson protection, the
occasiond harvest of crop residues likely will
have minima impact on gran production.
However, very long-term, continuousremoval of
crop resdues remains questionsble as a
sudanable practice. It could cause further
decreases in soil organic matter and eventudly
impact yied. The time line for this to occur is
dfficult to predict. The change resulting from
remova of crop resdue is a very dowly
occurring process, which could take many years
before gabilizing a a new leve of equilibrium.
With different environments and soil conditions,
the effects of removing crop residues could be
much different. Thissoll wasinitidly quite highin
s0il organic matter and had high levesof fertility.
Soil with lower organic matter and lower fertility
likey would be affected more quickly by crop-
residue removal.



Table4. N-P-K fertilizer trestments for cropsin rotation, East Central Kansas Experiment Field,
Ottawa, KS.

Crop and Fertilizer Rate

Soybean Wheat Grain sorghum/corn
Fertilizer treatments N-P,0,-K,0O
Ibs/a
Zero 0-0-0 0-0-0 0-0-0
Low 0-0-0 40-15-25 40-15-25
Normal 0-0-0 80-30-50 80-30-50
High 0-0-0 120-45-75 120-45-75

Table 5. Mean effects of crop residue and fertilizer trestments on grain yields (1981-1989), East
Centrd Kansas Experiment Fidd, Ottawa, KS.

Treatment %Oly Vz\alzh : %83 %%fy yé\alstn %86 %(J?y ys\g]t %89 %—0){[;]
bu/a

Residue

Removed 52 29 52 13 51 58 23 47 92 417

Normal 53 30 54 14 49 56 22 49 93 420

2X normal 54 28 55 14 50 57 2 49 89 418

L.SD.0.05 NS NS NS NS NS NS NS NS NS

Fertilizer

Zero 53 23 51 13 3 47 22 39 &4 370

Low 53 29 54 12 a7 56 22 48 A 415

Normal 53 30 54 13 55 62 22 51 92 432

High 53 A 55 16 60 63 23 56 9% 456

L.SD.0.05 NS 4 NS 2 3 4 NS 3 5
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Table 6. Mean effects of crop residue and fertilizer trestments on resdue yields (1981-1989),
East Central Kansas Experiment Field, Ottawa, KS.

e YW E YW T ¥WS W
tons/a

Residue

Removed 05 114 112 035 130 113 086 143 259 1047
Normal 062 112 111 034 116 114 081 149 270 10.49
2X normal 064 119 111 033 114 116 074 148 268 1047
L.SD.0.05 NS NS NS NS NS NS 006 NS NS

Fertilizer

Zero 060 104 104 033 087 111 075 089 234 897
Low 060 108 118 029 104 117 080 136 277 10.29
Normal 060 119 113 033 151 111 083 165 264 10.99
High 060 130 111 041 139 118 085 198 287 11.69
L.SD.0.05 NS 011 NS 008 027 NS 006 012 017

Table 7. Mean effects of crop residue and fertilizer trestments on grain yields (1990-1998), East

Central Kansas Experiment Field, Ottawa, KS.

Soy Wht GS Soy Con  Wht Soy Corn  Soy 18-yr

Treatment ‘90 ‘91 ‘2 ‘93 ‘A ‘95 ‘96 ‘97 ‘98 Total
bu/a

Residue
Removed 29 34 128 21 104 21 42 89 47 1071
Normal 29 37 127 2 108 19 46 88 47 1085
2X normal 27 39 130 21 107 17 48 82 46 1073
L.SD.0.05 NS NS NS NS NS NS NS NS NS
Fertilizer
Zero 27 26 120 19 89 © 43 46 44 919
Low 28 35 123 20 103 17 43 76 46 1048
Normal 28 41 135 22 114 22 47 9 47 1130
High 30 44 136 2 120 24 48 123 50 1208
L.SD.0.05 1 2 7 2 5 2 2 9 2
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Table 8. Mean effects of crop residue and fertilizer treatments on residue yields (1990-1998), East
Central Kansas Experiment Field, Ottawa, KS.

Soy Wht GS Soy Cormn  Wht Soy Corn  Soy 18-yr

Treatment ‘90 ‘91 ‘2 ‘93 ‘o4 ‘95 ‘96 ‘97 ‘98 total
tons/a

Residue
Removed 054 092 180 0.38 163 122 048 146 1.00 2392
Normal 054 100 185 0.39 173 122 052 149 103 2445
2X normal 047 104 192 0.39 156 124 054 139 103 2421
L.SD.0.05 NS NS NS NS NS NS NS NS NS
Fertilizer
Zero 050 065 183 0.34 138 050 046 109 0.95 19.90
Low 050 093 174 0.35 146 102 052 135 0.97 23.26
Normal 052 110 195 040 191 171 053 157 107 26.04
High 055 127 190 045 181 167 054 178 108 2759
L.SD.0.05 004 011 017 0.03 0.26 0.16 004 019 0.06

Table 9. Mean soil test values after 16 years of residue and fertilizer treatments, East Central Kansas Experiment

Field, Ottawa, KS.

Sail Sail Soil Exchangeable Soil Organic Sail

Treatment pH Available P K Matter NO,-N
ppm ppm % ppm

Residue
Removed 6.0 29 163 30 33
Normal 6.1 30 201 33 27
2X Normal 6.2 37 249 37 21
L.SD.).05 0.1 2 20 0.2 NS
Fertilizer
Zero 6.4 23 147 30 27
Low 6.2 26 177 33 26
Medium 6.0 36 236 35 30
High 58 a2 259 35 26
L.SD.0.05 0.1 3 2 0.2 NS




HARVEY COUNTY EXPERIMENT FIELD

I ntroduction

Research at the Harvey County Experiment
Field ded's with many aspects of dryland crop
production on soils of the Central Loess Plains
and Central Outwash Plains of central and south
central Kansas and is designed to benefit directly
the agricultura industry of the area.  Focus is
primarily on wheet, grain sorghum, and soybean,
but aso includes dternative crops such as corn
and oas. Invedtigations include variety and
hybrid performancetests, chemica weed control,
tillage methods, fertilizer use, and planting
practices, aswell asdisease and insect resistance
and contral.

Soil Description

The Havey County Experiment Fed
conggts of two tracts. The headquarters tract,
75 acres immediately west of Hesston on
Hickory K., isdl Ladysamith slty day loam with
0-1% dope. The second tract, located 4 miles
south and 2 mileswest of Hesston, is comprised
of 142 acres of Ladysmith, Smolan, Detroit, and
Irwin dlty clay loams, as well as Geary and
Smolan silt loams.  All have 0-3% dope. Sails
on the two tracts are representative of much of
Harvey, Marion, McPherson, Dickinson, and
Rice Counties, aswell as adjacent aress.

These ae deep, moderatdly wel to
well-drained, upland soils with high fertility and
good water-holding capacity. Water run-off is
dow to moderate. Permeability of the Lady-
gmith, Smolan, Detroit, and Irwin seriesisdow to
very dow, whereas permeability of the Geary
seriesis moderate.
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1997-1998 Weather Information

The whest growing season began with ample
fdl rains that ensured the development of good
stands. Preci pitation remained abovenormal from
December through March. April brought norma
rainfal, before amuch drier period set in during
gran filling. Fal wheat growth was affected by
bel ow-normal temperatures, particularly cold in
mid-November. Minimum temperatures
averaged 6 °F above norma during December,
January, and February. Monthly maximum and
minimum temperature averages were well below
normd in March and April but above normal
theresfter. Dry westher and warm temperatures
in May and June reduced a potentidly very high
wheat yield. Wheat diseases generdly were
minimdl.

Soring rains caused planting delays in some
row crop experiments and stand reductions in
others as a result of severe soil crusting. The
prominent westher festures of the row crop
season were excdlent early growing conditions
folowing emergence,  mid-season drouth,
abundant |ate-season rains, and the absence of a
fdl frod.

Very dry conditions throughout August and
the first 18 days of September coincided with
hightemperaturesthat reached or exceeded 100°
F on 9 days during this period. As a result,
soybean seed development terminated early in
some experiments and grain filling was affected
adversdly in sorghum as well.

Frost occurred last in the spring on April 17
and firg in the fall on November 10. Thisfrogt-
free season of 207 days was about 39 days
longer than normd.



Table 1. Monthly precipitation totas, inches - Harvey Co. Experiment Field, Hesston, KS!

Month N Unit SUnit  Normal Month NUnt SUnit Norma
1997 1998
October 3.12 3.39 2.55 March 3.67 3.18 242
November 0.24 0.58 1.73 April 2.73 2.86 271
December 243 251 1.16 May 1.36 1.76 441
Jdune 3.58 3.15 4.67
1998 duly 4.07 6.79 2.90
January 1.16 1.03 0.67 August 0.32 0.61 311
February 0.40 0.44 0.87 September 5.30 5.63 3.63
Twelve-month total 2838 3193 3083
Departure from normal -2.45 1.10

! Hairy vetch cover crop studies, the grain sorghum cold tolerance study, and soybean weed control
experiments were located at the South Unit. All other on-station experiments reported here were
conducted at the North Unit.



REDUCED TILLAGE AND CROP ROTATION SYSTEMSWITH
WHEAT, GRAIN SORGHUM, CORN, AND SOYBEAN

Mark M. Claassen

Summary

Tillage system effects on continuous whest,
continuous grain sorghum, and annud rotations
of wheat with row crops were investigated.
Despite less cheat control in noill, tillage
systems had no sgnificant effect on continuous
wheat yield. Prior tillage for row crop did not
meaningfully affect no-till whest in rotations.
Soybean and corn rotations improved wheat
yields by an average of 6.5 bu/ain comparison
with continuous wheat. Wheat &fter gran
sorghum produced yiel ds comparabl e to those of
continuous wheat. Tillage systems did not
meaningfully affect yields of continuous sorghum
or row crops in rotation with wheet. However,
whest rotation increased sorghum yieldsby 10.7
bu/a

Introduction

Crop rotations facilitate reduced-tillage
practices, whileenhancing control of diseasesand
weeds. Long-term research a Hesston has
shown that winter wheat and grain sorghum can
be grown successfully in an annud rotation.
Although subject to greater impact from drouth
stressthan grain sorghum, corn and soybean aso
areviable candidatesfor crop rotationsin centra
Kansas dryland systems that conserve soil
moisure. Because of their ability to germinate
and grow under cooler conditions, corn and
soybean can be planted earlier in the spring and
harvested earlier in thefdl than sorghum, thereby
providing opportunity for soil moisture
replenishment as well asawider window of time
within which to plant the succeeding whest crop.
This study wasinitiated at Hesston on Ladysmith
sty clay loam to eva uate the consistency of corn
and soybean production versus grain sorghum in
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an annua rotation with winter wheat and to
compare these rotations with monoculture wheet
and grain sorghum systems.

Procedures

Three tillage sysems were established for
continuous wheat; two for each row crop (corn,
soybean, and grain sorghum) in annud rotation
with wheat; and two for continuous gran
sorghum.  Each system, except no-till, included
secondary tillage as needed for weed control and
seedbed preparation. Whest in rotations was
planted after each row-crop harvest without prior
tillage. Thefollowing procedures were used.

Wheat after corn
WC-NTV = No-till after V-blade
(V-blade, sweep-treader, mulch treader)
for corn
WC-NTNT = No-till after No-till corn

Whest after sorghum
WG-NTV = No-till after V-blade
(V-blade, sweep-treader, mulch treader)
for sorghum
WG-NTNT = No-till after No-till sorghum

Whest after soybean
WS-NTV = No-till after V-blade
(V-blade, sweep-treader, mulch treader)
for soybean
WS-NTNT = No-till after No-till soybean

Continuous whesat
WW-B = Burn (burn, disk, field cultivate)
WW-C = Chisdl (chisd, disk, field
cultivete)
WW-NT = No-till




Corn after whesat
CW-V = V-blade (V-blade, sweep-
treader, mulch treader)
CW-NT = Notill

Sorghum after whest
GW-V = V-blade (V-blade, sweep-
treader, mulch treader)
GW-NT = Notill

Soybean after whest
SW-V = V-blade (V-blade, sweep-
treader, mulch treader)
SW-NT = No-till

Continuous sorghum
GG-C = Chisd (chisdl, sweep-treader,
mulch treader)
GG-NT = NoHtill

Continuous wheet no-till plots were sprayed
onAugust 1, September 1, and October 21 with
Roundup Ultra + ammonium sulfate (AS).
Roundup Ultra rates were 1 gt/a, 1 pt/a, and 1
pt/a, respectively, incombinationwith 2.6 Ib/aor
34 Ib of AS. Variety 2137 was planted on
October 22 in 8 in. rows at 90 Ib/a with a
CrustBuster no-till drill equipped with double
disk openers. Whesat was fertilized with 120 b
N/a and 32 Ib P,O4/a, applied as preplant,
broadcast ammonium nitrate and in-furrow
diammonium phosphate at planting. No
herbicides were required for broadleaf weed
control in wheat during the growing season.
Whesat was harvested on June 27, 1998.

No-till corn after wheat plots received the
same Roundup treatments as WW-NT in early
August and September. CW-NT plotsasowere
sprayed with 1 1b ai/aatrazinein late October for
control of cheat and winter annual broadlesf
weeds. Because of wet soil, weeds were
controlled in CW-V plots by mowing, Roundup
+ 2,4-D gpplication, and fal chisding. Two
goring tillage operations with a mulch treader
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controlled remaining weeds and prepared the
seedbed. Corn was fertilized with 111 Ib/aN as
ammonium nitrate broadcast prior to planting.
An additional 14 Ib/aN and 37 Ib/a P,Os were
banded 2 inches from the row a planting. A
Whiteno-till planter with double-disk openerson
30-in. centers was used to plant Golden Harvest
H-2404 at approximately 23,000 seeds/a on
April 14, 1998. Weeds were controlled with a
preemergence application of Partner 65 DF +
AAtrex 90 DF (3.85 + 0.28 Ib/a). Row
cultivationwasnot required. Cornwasharvested
on September 9.

Plots of no-till sorghum after wheat were
treated with Roundup Ultra as noted for WW-
NT, with asubsequent fal application of 1.1 Ib/a
AAtrex 90 DF and with a spring preplant
goplication of 1 pt/a Roundup Ultra. GG-NT
plots were sprayed with Roundup Ultra + 2,4-
D.ve + AS(1 gt/a+ 0.33 pt/a+ 3.4 1b/a) just
prior to planting. GW-V plotswere managed like
CW-V areas during the falow period between
whegt harvest and mid-April. A sweep-treader
was used for thefind preplant tillage operation in
GW-V. GG-C plots were tilled once each with
a chisd, mulch treader, and a sweep-treader
betweencrops. Sorghumwasfertilized likecorn,
but with 115 Ib/atotal N. Pioneer 8500 treated
with Concep 111 safener and Gaucho insecticide
was planted at 38,100 seeds/a in 30-inch rows
onMay 14. Preemergence application of Partner
65 DF at 3.85 Ib/a + AAtrex 90 DF at 0.56 Ib/a
(rotation) or 1.1 Ib/a (continuous sorghum)

controlled weeds during the season without row
cultivation.

Fallow weed control for no-till soybean after
wheat consisted of Roundup Ultra + AS
gpplications on August 1, September 1, April 17,
and May 14. SW-V field procedures were
besicdly the same as for GW-V. However,
soybeanreceived only starter fertilizer, and weeds
were controlled after planting with preemergence
Partner 65 DF + Scepter 70 DG (3.85 Ib/a+ 2.8

0z/a). Resnik soybeans were



planted at 8 seedd/ft in 30-in. rows on May 14
and harvested on September 8.

Results
Wheat

Crop residue covers after planting averaged
69, 75, and 47% in no-till wheat after corn,
sorghum, and soybean, respectively (Table2). In
continuous wheet, residue cover ranged from 2%
in burned plots to 68% with no-till.  Whesat
stands were good but dightly lower in WC-
NTNT and WG-NTNT. Weed control was
generdly excedllent. However, cheat control was
somewhat poorer in WW-NT. Heading date
tended to be ddayed dightly in WC-NTNT,
WG-NTNT, and WW-C, and more notably in
WW-NT.

Precipitation pattern during thefal and winter
months was favorable for wheat, particularly in
rotations. Higher seeding rate and higher N rate
for the 1998 crop contributed to less difference
than previoudy noted between wheat following
corn or soybean and whest after sorghum or no-
till continuous wheat. Whole-plant N in whest
did not differ agnificantly among rotations, but
tended to be higher in continuous no-till than in
noill/ V-blade sysems with sorghum and
soybean.  Wheat after soybean and corn
produced the highest yidds that were nearly
equd. Yieds of continuous wheat and whest
after sorghum did not differ. These sysems
produced an average of 42.5 bu/a, i.e., 6.5 bu/a
lessthan theaveragefor wheet following soybean
or corn. Tillage system did not
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ggnificantly affect continuous wheet, wheet after
sorghum, or wheat after soybean. Although
WC-NTNT produced 6.5 bu/a more than WC-
NTV, thiswas nat congdered meaningful in light
of 1997 reaults. Test weights were comparable
for most trestments. No-till continuous whest
had sgnificantly lower test weight at least partly
because of the presence of chedt.

Row Crops

Crop residue coversfor row cropsfollowing
wheat averaged 33% for V-blade and 73% for
no-till systems (Table 3). Tillage effectson corn
were minor and of limited Sgnificance. A dight
corn yield advantage for no-till versus V-blade
systems was incongstent with previous results.

Continuous sorghum as well as sorghum and
soybean after wheat generdly were not
sgnificantly affected by tillage sysem. The only
exceptionwasadeay in the number of daysfrom
planting to haf bloom in no-till sorghum versus
sorghum in chisd or V-blade sysems. The
ddays averaged 2 and 5 days in sorghum after
wheat and continuous sorghum, respectively.

Crop sequencesgnificantly affected sorghum
insevera ways. In comparison with monoculture
sorghum, rotation withwheat decreased thetime
to reach haf bloom by 2 days, increased leaf N
content, dightly increased the number of
heads/plant, and increased yields by 10.7 bu/a



Table 2. Effects of row crop rotation and tillage on wheat, Harvey County Experiment Field, Hesston, KS,
1998.

Crop
Tillage Residue Test Hea Plant Cheat
Crop Sequence! System Cover? Yidd® Wit Stand d N°>  Control®
ing'
% bwa Ib/bu % date % %
Wheat-corn V-blade 65 51.3 57.8 93 1 124 100
(NoHill) No-till 72 44.8 57.7 9% 13 123 97
Wheat-sorghum V-blade 76 42.5 58.0 98 12 113 100
(NoHill) No-till 74 41.7 58.2 9% 13 133 9%
Wheat-soybean V-blade 46 48.8 57.8 9 11 117 100
(NoHill) No-till 49 50.8 57.2 100 11 142 100
Continuous wheat Burn 2 42.2 58.2 100 11 1.36 100
Chisel 22 42.2 58.0 100 13 1.16 100
No-till 63 44.0 56.6 98 14 122 86
LSD .05 6 55 0.66 2.0 1.0 NS 5
Main effect means:
Cro uence
Wheat-corn 69 48.0 57.8 97 12 124 93
Wheat-sorghum 75 42.1 58.1 97 12 123 93
Wheat-soybean 47 49.8 575 100 11 1.30 100
Continuous whesat 45 431 57.3 9 13 119 93
LSD .05 4 4.1 0.48 15 0.8 NS 35
Rotation Tillage
system
No-till/V-blade 62 47.5 57.9 9 11 118 100
Noill/notill 65 45.7 57.7 97 12 133 97
LSD .05 NS NS NS 1.2 0.7 0.13 NS

L All wheat planted no-till after row crops. Crop sequence main effect means exclude continuous wheat-burn
treatment. Tillage main effect means exclude all continuous wheat treatments.

2 Crop residue cover estimated by line transect after planting.

3 Means of four replications adjusted to 12.5% moisture.

4 Date in May on which 50% heading occurred.

> Whole-plant N levels at late boot to early heading.

6 Visud rating of chest control in June.
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Table 3. Effects of whest rotation and reduced tillage on corn, grain sorghum, and soybean, Harvey County
Experiment Fidd, Hesston, KS, 1998.

Crop Earsor
Tillage Residue Test Matur- Heads/  Leaf
Crop Sequence System  Cover! Yidd? Wt Stand ity® Plant N4
% bu/a Ib/lbu  1000'9a %
Corn-wheat V-blade 36 47.8 61.5 20.0 87 1.02 2.75
No-till 73 52.0 61.8 20.0 83 0.98 2.56
LSD .05 17 NS NS NS NS NS NS
LSD .15 - 3.9 NS NS NS 0.03 NS
Sorghum-wheat V-blade 29 1056 615 34.3 57 167 3.04
No-till 63 108.1 617 35.9 59 1.66 3.07
Contin. sorghum Chisel 38 97.6 61.7 36.2 59 145 293
No-till 78 94.6 61.5 311 64 153 2.83
LSD .05° 11 116 NS NS 1.8 NS 0.11
LSD .15° - NS NS - 0.18
Soybean-wheat V-blade 31 22.2 112
No-till 70 21.8 112
LSD .05 9 NS NS
LSD .15 - NS NS
Main effect means for
sorghum:
Crop sequence
Sorghum-wheat 48 106.8 616 35.1 58 1.66 3.06
Contin. sorghum 53 96.1 61.6 33.6 61 1.49 2.88
LSD .05 8 8.2 NS NS 1.3 NS 0.08
LSD .10 - NS NS 0.15
Tillage system
V-blade/chisel 33 1016 616 35.3 58 1.56 2.99
Noill/notill 73 101.3 616 335 62 1.59 2.95
LSD .05 8 NS NS NS 1.3 NS NS
LSD .10 - NS NS NS NS NS

1 Crop residue cover estimated by line transect after planting.

2 Means of four replications adjusted to 12.5% moisture (corn, sorghum) or 13% moisture (soybean).

3 Maturity expressed as follows. corn - percentage of plants silked on June 26; grain sorghum - number of
days from planting to half bloom; soybean - number of daysfrom planting to occurrence of 95% mature pod
color.

4 Corn upper ear ledf at late silking, sorghum flag leaf at late boot to early heading.

5 LSD's for comparisons among means for continuous sorghum and sorghum after wheat treatments.
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COLD TOLERANCE OF GRAIN SORGHUM

Mark M. Claassen, Victor L. Martin, and Mitchdl R. Tuinstra

Summary

Response of gran sorghum to cold
temperatures was evaduated by comparing the
performance of 46 hybridswith April versus June
planting dates. Yield of sorghum planted early
averaged 25 bu/a more than that of sorghum
planted in late June. Asgrow A570, DeKalb
DK-45, DeKab DK-53, and MSG O 256
produced the highest yidds in the early planting.
Only four hybrids produced lower yields when
planted early than when planted late, and this
decline was generdly not sgnificant. Early
planting reduced stands in some hybrids, with an
average difference of 15% between the two
dates. Stands of hybridsin the top yield group of
the early planting ranged from 74 to 84%. Gran
yields of sorghum planted in April were not
related congstently to early plant vigor scores or
seedling dry matter yield at 30 daysafter planting.

I ntroduction

Experiments a Hesston have shown the
potentia for increased yield of sorghum planted
goproximately 1 month earlier than typica June
dates in south centrd Kansas. Early sorghum
planting may spread therisk of drouth, reducethe
risk of chinch bug injury, avoid damage from
ealy fdl frog, diminate grain moisture dockage
at harvedt, increase profitability associated with
better harvest season prices, spread field work
load, and facilitate rotation to wheset in the fall.

Because of differencesin hybrid responseto
cool conditions, more information is needed to
characterize sorghum response to early planting.
Investigations to evaduate growth and yidd of a
number of early-planted grain sorghum hybrids
were initiated in 1998 a severd locations,
induding Hesston.  Hybrids were salected from
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among those being evaluated in the standard
Kansas performance tests.

Procedures

Forty-six sorghum hybrids were planted in
three replications on two dates corresponding to
ealy (April 23) and late (June 26) timing. The
experiment Stewas on a Geary St loam soil that
had been cropped to spring oats in 1997.
Reduced tillage practices were used for seedbed
preparation. The areawas fertilized with 116 b
N/aand 35 |b P,O5 broadcast and incorporated
inlate April. Sorghum was planted at 48,790
seeds/ain 30-inch rows with 7 Ib/a Temik 15G
insecticide gpplied in furrow. All sorghum seed
was safened with Concep I11. Immediately after
planting, the respective areas were sprayed with
1 g/aDud + 1.1 Ib/a AAtrex 90 DF. Grain
harvesting for the respective planting dates was
completed on September 3 and October 24.

Results

Gran sorghum planted in late June was
affected adversdly by fal army wormsand drouth
sress. Gran yidd from the ealy planting
averaged 25 bu/amorethan fromthelateplanting
(Table 4). Only four hybrids produced lower
yields when planted early, and this decline was
generdly not significant. Asgrow A570 produced
the top yield of 128 bu/ain the early planting.
DeKab DK-45, DeKalb DK-53, and MSG O
256 hadyiddsnot differing sgnificantly fromthat.

Fina sorghum stands tended to be lower in
the early planting, with a range from 14 to 86%
versus 44 to 95% of the planting rate in the late
plaiting. The average difference in dand
between the two planting dates was 15%.
Stands of hybridsin the top yield group



of the early planting ranged from 74 to 84%.
Asgrow A570 had the highest plant vigor score
at 19 daysafter early planting. Nine other hybrids
had comparable vigor scores. Three of the four
hybridsinthetop yield group had bel ow-average
vigor scores.

At 30 days after planting, dry meatter yield
averaged only 0.22 g/plant in the early planting
but increased to 13.08 g/plant in the late planting
(data not shown). Two of the top four grain-
producing hybrids in the early planting had less
than average seedling dry matter yidd/plant.
However, these differences were not satisticaly
sonificant.

All hybrids required a sgnificantly longer
period of time to reach half bloom when planted
early. Thisincrease ranged from 14 to 26 days,
with an average increase of 20 days. Maturity of
most of the hybrids in the top yield group was
delayed by less than the 20- day average.
However, Asgrow A570 wasdelayed in maturity
by 26 days when planted early. Plant heights
were not affected sgnificantly by planting date.
No lodging occurred in the early planting.
However, lodging averaged 14% and ranged
from O to 68% in the late planting.

This project was funded partidly by the
Kansas Grain Sorghum Commisson

Table 4. Cold tolerance of grain sorghum hybrids, Harvey County Experiment Field, Hesston, KS, 1998.1

Sorghum Yidd? Plant Stand* Half Bloon? Plant Height  Lodg-
Brand Hybrid Ealy Late Vigor’ Ealy Lae Ealy Lae Ealy Lae | ng®
bu/a score % days inch %
Agripro AP 2660 &4 66 270 73 72 79 59 41 40 19
Agripro AP 2800 81 71 327 68 66 80 58 40 39 2
Agripro AP 2838 103 56 230 75 91 79 60 40 41 8
Agripro AP 2233 73 67 357 80 85 72 53 32 38 3
Agripro 2468 86 64 2.60 76 A 80 57 39 38 5
Asgrow A459 86 60 257 81 91 78 60 43 46 13
Asgrow A504 9 61 310 62 67 82 60 43 43 8
Asgrow A570 128 64 223 A 82 85 59 46 46 37
Asgrow A571 83 67 340 64 83 87 61 43 42 14
Asgrow Seneca 87 63 237 16 37 72 56 37 38 18
Cargil 627 92 70 333 63 85 16 61 40 43 10
Cargil 647 91 72 3.10 78 87 16 58 40 45 3
Cargil 737 91 66 283 79 95 76 59 37 38 8
Cargil 770Y 73 47 3.60 51 67 80 60 43 41 11
DeKab DK-35 87 74 297 71 86 73 57 37 40 8
DeKalb DK-43A 80 68 390 63 70 81 60 11 40 4
DeKab DK-44 9 69 327 79 86 78 61 41 43 1
DeKab DK-45 112 68 320 74 89 78 61 46 45 0
DeKab DK-47 73 59 373 52 59 78 60 40 44 16
DeKahb DK-53 111 A 3.60 74 78 80 65 45 43 9
DeKalb DK-54 87 38 333 78 80 85 64 45 46 7
DeKahb DK-56 89 37 340 51 77 86 65 47 45 4
DelLange DSA 115C 93 65 353 52 63 7 59 39 40 10
(Continued)
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Table 4. Cold tolerance of grain sorghum hybrids, Harvey County Experiment Field, Hesston, KS, 1998.

Sorghum Yidd? Plant Stand* Half Bloon? Plant Height ~ Lodg-
Brand Hybrid Ealy Lae VIO Eaxly Lae Ealy Lae Ealy Lae N9
bu/a score % days inch %

Del.ange DSA 123Y 77 55 323 58 63 84 59 39 37 13
Del ange DSA 133 93 65 353 38 61 79 59 40 43 A
Del.ange DSA 144 102 48 3.00 66 83 86 63 45 12 16
Golden World GW5960 85 60 317 67 73 74 56 40 12 52
Garst 5616 69 81 387 46 75 78 59 39 1 0
Hoegemeyer 6055 103 72 267 86 2 74 55 40 43 21
Hoegemeyer 671 75 79 343 57 79 82 57 41 44 5
Hoegemeyer 6884 76 68 297 65 79 79 59 41 40 6
MSG O 256 104 59 337 51 80 77 61 44 48 4
Mycogen 444E 97 72 373 53 77 78 59 1 1 4
NC+ 5B74E 60 65 350 60 85 72 53 31 3 7
NC+ 6B70 75 62 317 65 85 78 55 40 39 5
NC+ 7B29 89 62 230 76 79 79 58 39 3 7
NC+ 6B50 9% 84 243 85 2 74 55 40 4 17
NC+ 7R83 ] 65 253 75 87 86 60 44 43 1
Pioneer 8505 83 74 3.70 54 80 74 57 40 42 2
TX3042 x TX2737 85 53 340 63 86 73 56 45 45 63
RS610 37 59 383 14 24 73 58 37 24 33
TX2752 x TX430 9% 61 347 57 77 83 61 42 1 15
TX2752 x TX2783 70 45 320 54 85 85 60 43 45 49
Triumph TR432 76 64 360 53 75 73 58 35 39 A
Triumph TR445 83 49 307 61 75 75 60 40 42 32
Triumph TR481 20 47 340 45 7 83 64 46 45 1
LSD .05 (within same 25 23 055 14 15 26 18 30 30 23
planting date)
LSD .05 (between 28 27 5 NS -
different planting dates)
Means for planting date 87 62 318 64 79 79 59 11 12 14

LSD .05 19 4 NS -

LSD .15 14 NS

L Early = April 23 planting; Late = June 26 planting.

2 Yields adjusted to 12% moisture.

3 Plant vigor at 19 days after early planting: 1 = normal ,vigorous growth; 5= slow, disuniform growth.
4 Stands expressed as a percentage of 48,790 seeds/a planted.

5 Days from planting to half bloom.

% Lodging in late-planted sorghum at harvest.



EFFECTSOF AMPLIFY-D ON GRAIN SORGHUM

Mark M. Claassen, Victor L. Martin, and Mitchdl R. Tuinstra

Summary

Anmplify-D applied to sorghum seed at 4
0z/50 b had no dgnificant effect on seedling
vigor, dry weight at 31 days after planting, plant
height, heads/plant, bushd weight, and grain
yied. Gran sorghum stands in some hybrids
tended to be dightly lower with Amplify-D than
without the seed treatment.

I ntroduction

Amplify-D is a product developed by
Conklin Company to enhance early vigor of
seadlings and, potentially, to increase plant stand.
Not apesticide, Amplify-D isintended to provide
garminating seed with an exogenous source of
AMP (adenosine monophosphate), a precursor
of ATP (adenosinetriphosphate), which provides
energy to plant cdls. Pogtive results with
Amplify-D have been documented in cotton.
This experiment was conducted a Hesston and
several other locations to determine if gran
sorghum planted at early and conventiona dates
would respond to Amplify-D seed treatment.

Procedures

Twelve sorghum hybrids were planted in
three replications on two dates corresponding to
ealy (April 24) and conventiond (June 12)
timing. The experiment Ste was on a Ladysmith
glty clay loam soil that had been cropped to
wheet in 1997. Reduced tillage practices were
used for seedbed preparation. The area was
fertilized with 114 Ib N/aand 32
Ib P,Os broadcast and incorporated in mid-
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April. Amplify-D was applied to Concep 111-
treated seed at 4 02/50 1b. Sorghum was planted
at 48,790 seeds/a in 30-inch rows with 7 Ib/a
Temik 15G insecticide gpplied in furrow. Aress
for the respective planting dates were sprayed
shortly after planting with 1 gt/a Dud 11 + 0.56
Ib/aor 0.28 Ib/a AAtrex

90 DF. Ten plants/plot were harvested at 31
days dafter planting to determine dry matter
accumulation.  Sorghum from the early planting
was harvested for grain on September 1, 1998.
No yieds were determined for the second
planting because of very severe lodging in mid-
September.

Results

Standsof somegrain sorghum hybridstended
to be dightly lower with Amplify-D than without
the seed treatment (Table 5). In the April
planting, the average differencein stand was 4%.
A dmilar trend in the June planting was not
satigticaly ggnificat (Table 6). Ealy vigor
(April planting), dry weight a& 31 days after
planting, plant height, and heads/plant were not
affected by Amplify-D. Haf bloomwasddayed
dightly (1 day) with Amplify-D in some hybrids
in one or both planting dates.

Gran yidd from the early planting differed
sgnificantly among hybrids. Average yidds for
sorghum with Amplify-D were 7 bu/alower than
these for sorghum without trestment. However,
this effect was dgnificant only a P < 0.11.
Bushd weight was not affected significantly by
Amplify-D.

This project was funded partidly by the
Kansas Grain Sorghum Commisson.



Table 5. Effects of Amplify-D and April planting on grain sorghum hybrids, Harvey County Experiment
Fidd, Hesston, KS, 1998.

Sorghum Gran Test Plant Plant Half Plant Heads/
Brand Hybrid Amplify-D  Yidd* Wt  Vigor? Stand Weight® Bloom*  Ht plant
buwa Ibbu score % g/plant  days in
Asgrow A425  With 66 545 24 75 0.64 74 41 1.7
Without 69 542 20 87 0.59 74 41 1.6
Asgrow X6126  With 68 570 3.0 33 043 87 55 2.1
Without 79 508 31 43 0.48 87 56 1.8
Cagill 576 With 58 503 22 0 043 63 33 1.3
Without 70 54.4 2.3 91 0.4 66 A 14
Cagill 730 With 91 554 2.7 86 0.51 75 40 15
Without 98 55.3 2.4 91 0.47 75 43 14
DeKab DK- With 79 54.0 3.1 63 0.36 74 41 19
40y Without 82 545 32 63 0.27 74 42 1.8
Mycogen 1506 ~ With 108 565 28 80 0.44 74 50 1.7
Without 106 57.7 2.5 79 0.47 73 44 16
Mycogen 3636  With 68 514 27 69 0.39 72 35 1.8
Without 67 534 2.7 80 0.49 71 35 16
NC+ 371 With 73 549 22 93 0.50 76 39 1.4
Without 89 5723 23 A 0.52 75 41 14
Pioneer 84G62  With 9 56.8 2.7 87 0.44 77 42 15
Without 102 563 23 93 0.49 76 42 14
Pioneer 8500 With 87 54.8 2.3 82 0.47 70 40 1.7
Without 95 576 22 89 0.50 71 42 15
Pioneer 87G57  With 66 49.5 2.8 84 041 65 37 2.1
Without 78 539 25 4 0.51 65 36 2.0
Triumph TR447 With 65 512 23 75 0.59 72 39 1.6
Without 70 511 22 79 0.58 72 33 15
LSD .05 among hybrids 20.9 35 0.42 11.3 0.12 1.2 29 0.25
within treatment
LSD .05 within hybrid NS NS NS 11.2 NS 12 NS NS
between treatments
Main effect means*:
Amplify-D
With 77 539 2.6 77 0.47 74 41 1.7
Without 84 555 25 81 0.49 73 41 1.6
LSD .05 NS NS NS 3.6 NS 0.4 NS NS

1 Yield adjusted to 12.5% moisture.
2 Visual rating May 14 on ascae of 1to0 5: 1isbest and 5 is poorest.
3 Plant dry weight on May 25 (31 days after planting).
4 Days from planting to half bloom.
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Table 6. Effects of Amplify-D and June planting on grain sorghum hybrids, Harvey County Experiment
Field, Hesston, KS, 1998.

Sorghum Pant Half Pant
Brand Hybrid Amplify-D Stand Weight! Bloonm? Ht
% g/plant days in
Asgrow A425 With 62 135 65 44
Without 63 13.1 65 48
Asgrow X6126 With 37 9.9 74 47
Without 35 12.2 73 49
Cagill 576 With 69 9.8 61 40
Without 70 9.3 60 43
Cagill 730 With 69 104 64 44
Without 69 14.3 64 44
DeKab DK-40y  With 46 8.0 64 41
Without 50 10.3 63 44
Mycogen 1506 With 67 9.7 66 50
Without 69 11.9 65 55
Mycogen 3636 With 59 8.0 62 38
Without 59 7.6 61 41
NC+ 371 With 67 9.3 65 42
Without 70 10.2 65 44
Pioneer 84G62 With 80 10.5 66 a7
Without 79 12.4 65 49
Pioneer 8500 With 69 114 61 46
Without 75 13.2 61 47
Pioneer 87G57 With 61 11.0 55 46
Without 7 12.2 54 44
Triumph TR447  With 4 9.6 63 40
Without 56 117 61 41
LSD .05 among hybrids within 10.2 4.2 0.9 34
treatment
LSD .05 within hybrid between NS NS 1.1 NS
treatments
Main effect means:
Amplify-D
With 62 10.1 64 44
Without 65 115 63 45
LSD .05 NS NS 0.6 NS

I Plant dry weight on July 13, (31 days after planting).
2 Days from planting to half bloom.



EFFECTSOF TERMINATION METHOD OF HAIRY VETCH WINTER
COVER CROP AND NITROGEN RATE ON GRAIN SORGHUM

Mark M. Claassen

Summary

At the end of the first cycle in a vetch-
sorghum-whest rotation, fal resdud soil nitrate
nitrogen (N) was 4 Ib/ahigher than inasorghum-
whegt rotation. At the beginning of the second
cyde of the rotation, hairy vetch planted in mid-
September and terminated on May 14 produced
an average dry matter yield of 1.64 ton/a. The
corresponding potentid N contribution was 94
Ib/afor the succeeding sorghum crop. Seasona
environmental factors caused increased variation
intreatment effects. Vetch sgnificantly increased
sorghum leaf N levels and tended to increase
granyieldsaswell. However, theyield response
was not sgnificant. Inthe absence of fertilizer N,
sorghum after vetch yielded about 12 bu/a more
than sorghum without a preceding cover crop.
The apparent yidd enhancement following vetch
was equivaent to at least 30 Ib/a of fertilizer N.
Method of vetch termination did not influence | esf
N leve or yidd of sorghum. Fertilizer N rate
affected lesf N levd sgnificantly, but not sorghum
yied.

I ntroduction

Interest in the use of legume winter cover
crops has been rekindled by concerns for soil
and water conservation, dependency on
commercid fertilizer, and maintenance of oil
qudity. Hary vetchisagood candidate for the
cover crop role because it can be established in
the fal when water use is reduced, it has
winterhardiness, and it can fix substantid N. This
experiment was conducted to investigate the
effect of hairy vetchand N fertilizer rates on the
supply of N to the succeeding grain sorghum
crop aswdl asto assess sorghum yield response
when the vetch isterminated by tillage versus by
herbicides.

Procedures

The experiment was established on a Geary
glt loam soil with theinitid planting of hairy vetch
following winter whest in the fal of 1995.
Sorghum was grown in 1996 after vetch had
been terminated, and the comparison was made
withsorghumin annua rotation with wheat aone.
No-till winter wheat without fertilizer was
recropped following sorghum. Reduced-tillage
practices with a disk and field cultivator were
used to control weeds and prepare a seedbed.
In the second cycle of the rotation, hairy vetch
plots were planted at 20 Ib/ain 8-in. rowswitha
gran drill equipped with double-disk openerson
September 16, 1997.

Volunteer whest was controlled by an April
gpplicationof FusiladeDX + crop oil concentrate
(10 oz/a+ 1% viv). One st of vetch plots was
terminated by disking on May 14. Hairy vetchin
asecond set of plots was terminated at that time
withRoundup Ultra+ 2,4-D, e (1 gt + 1.5 pt/a).

Vetch forage yield was determined by
harvesting a 1 sq marea from each plot on May
13, 1998. Nitrogen fertilizer trestments were
broadcast as ammonium nitrate on June 11,
1998. All plots received 35 Ib/a of P,Os, which
was banded as 0-46-0 at planting. Pioneer 8505
gran sorghum treated with Concep |11 safener
and Gaucho insecticide was planted after arain
delay at approximately 42,000 seeds/a on June
29, 1998. Weeds were controlled with a
preemergenceapplicationof Microtech+AAtrex
90 DF (2.5 qt/a+ 0.28



Ib/a). Grain sorghum was combine harvested on
October 24.

Results

Initial soil nitrate N (O to 2 ft) averaged 24
Ib/ain the sorghum-whest rotation and 281b/ain
the vetch-sorghum-wheat system. Because of
poor germination, hairy vetch establishment inthe
fdl was limited, with disuniformity in some plots.
Average ground cover on November 13, 1997
was 12%. (Table7). Hairy vetchwasbeginning
to bloom a the time of terminaion in May.
Vetch dry matter yield averaged 1.64 ton/a, and
N content was 2.94%. The average potential
amount of N to be minerdized for use by the
sorghum crop was 94 Ib/a

Disking to terminate hairy vetch growth did
not adversdy affect soil moisture at the surface
because of subsequent rains, which ultimately
delayed planting. Sorghum stands averaged
38,370 plantga and were rdatively uniform
across treatments.  Fal armyworms caused
cons derable damage to sorghum leaves. Drouth
stress occurred from mid-August through mid-
September. AtthezeroN rate, leaf N at boot to
early heading sage was higher in sorghum after
vetchthan in sorghum without aprior vetch cover
crop.

This increase was equivaent to that with 30 Ib/a
of fertilizer N. Method of vetch termination had
no effect on lesf N. The overdl effect of N rate
on leaf N was ggnificant. In sorghum not
following vetch, leaf N increased mogtly with the
firgt increment (30 1/a) of fertilizer N, wheressin
sorghum  after  vetch, leaf N increased
incongstently with N rates.

Grain sorghum maturity (days to haf bloom)
was not affected by any of the trestments. With
zero fertilizer N, sorghum after vetch yielded
about 12 bu/a more than sorghum without a
preceding cover crop. The apparent yield
enhancement following vetchwasequivadent to a
least 30 Ib/a of fertilizer N. Nevertheless, when
averaged over N rates, the effects of vetch and
termination method on sorghum yield were not
daidicdly sgnificant. Yidd of sorghum without
a prior vetch crop increased by 11 to 14 bu/a
with fertilizer N, but most of this occurred with
the 30 Ib/arate. Sorghum yidlds following vetch
showed no responseto N fertilizer. The overal
effect of N rate on yiedd was not significant.

This project was funded partialy by the
Kansas Rura Center through the Covered Acres
Cluster of south central Kansas.



Table 7. Effects of hairy vetch cover crop, termination method, and N rate on grain sorghum after wheat,
Harvey County Experiment Field, Hesston, 1998.

Grain Sorghum
Initial Fal
Cover Crop/ N Sail Ground Vech Yidd* Haf® Ledf Gran
Termination Rate' NO,-N?> Cover® Forage N Stand Bloom N® Yidd
Ib/a Ib/a % ton/a Ib 1000'¢/ days % bu/a
a
None 0 25 - -- -- 38.8 57 245 66.6
30 25 - - - 37.9 56 2.62 77.9
60 25 - - - 375 56 2.63 80.3
Q0 22 - - - 38.4 56 2.67 79.1
Vetch/Disk 0 27 15 1.89 119 39.1 56 2.67 79.6
30 25 10 1.36 78 38.5 56 2.65 66.6
60 30 18 195 106 38.0 56 2.85 77.9
Q0 29 13 157 77 37.8 56 2.66 79.8
Vetch/No-till 0 29 10 188 110 39.2 56 2.62 77.1
30 27 14 1.75 107 37.1 56 2.82 72.5
60 33 10 1.56 85 38.7 56 2.65 81.4
Q0 28 13 1.35 77 38.5 56 2.78 70.4
LSD .05 NS NS NS NS 1.3 NS 0.13 NS
Means:
Cover Crop/
Termination
None 24 - - -- 38.1 56 2.59 76.0
Vetch/Disk 28 14 1.69 95 38.3 56 271 76.0
Vetch/No-till 29 12 1.63 95 38.4 56 2.72 75.4
LSD .05 3 NS NS NS NS NS 0.07 NS
N Rate
0 27 13 188 115 39.0 56 2.58 745
30 26 12 1.56 93 37.9 56 2.70 72.3
60 29 14 1.75 9% 38.1 56 271 80.0
Q0 26 13 1.46 77 38.2 56 2.70 76.4
LSD .05 NS NS NS NS 0.75 NS 0.08 NS

1 N applied as 34-0-0 on June 11, 1998.

2 Mean nitrate nitrogen at 0 - 2 ft. depth on Sept. 16, 1997, 1 day before hairy vetch planting.
% Estimated by 6 in. intersects on one 40 ft. line transect per plot on November 13, 1997.

4 Oven dry weight and N content on May 13, 1998.

5 Days from planting (June 29, 1998) to half bloom.

® Flag leaf at late boot to early heading.



RESIDUAL EFFECTS OF HAIRY VETCH WINTER
COVER CROP AND NITROGEN RATE ON
NO-TILL WINTER WHEAT AFTER SORGHUM

Mark M. Claassen

Summary

Response of whest in annua wheat-sorghum
and wheat-vetch-sorghum rotations was
compared a N fertilizer rates of O to 90 Ib/a
Prior hairy vetch cover crop as well as N rates
ggnificantly affected soil nitrate N concentration
at thetime of wheet planting. Notably, soil nitrate
N levels sgnificantly increased only at N rates of
60 and 90 Ib/aand only in the rotation involving
vetch. Both hairy vetch and N rate sgnificantly
increased wheat yield. When averaged over N
rates, wheat following vetch-sorghum produced
9 bu/a more than wheget in the rotation without
hary vetch. The resdua vetch benefit was
equivaent to 28 Ib/a of fertilizer N. Whest after
vetch-sorghum  appeared to be nearer a
maximum yield a 90 Ib/a of N than did wheat
without a prior hairy vetch crop.

I ntroduction

Hairy vetch can be planted in September
following wheat and used as awinter cover crop
ahead of gran sorghum in an annud wheet-
sorghum rotation. Soil erosion protection and N
contribution to the succeeding crop(s) are
potential bendfits of induding hairy vetch in this
cropping system. The amount of N contributed
by hairy vetch to grain sorghum has been under
invedtigation. Thelonger term bendfit of vetchin
the rotation is aso of interest. This experiment
concludes the first cycle of the crop rotation in
which the resdua effects of vetch aswell as N
fertilizer rates were measured in terms of soil N
aswell as N uptake and yield of whedt.
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Procedures

The experiment was established on a Geary
glt loam soil withtheinitid planting of hairy vetch
following winter wheat in the fal of 1996.
Sorghum was grown in 1997 with or without the
preceding cover crop. Variety 2137 winter
wheat was no-ill planted in 8-inch rows into
sorghum stubble on November 8, 1997 at 90
Ib/awith 32 Ib/a of P,Os fertilizer banded in the
furrow. Fertilizer N was broadcast as 34-0-0 on
April 6, 1998 at rates equal to those applied to
the prior sorghum crop. Wheat was harvested
on June 26.

Results

Hairy vetch terminated on April 25 and May
14, 1997, respectively produced 2.66 and 2.99
tor/a of dry matter, yielding 147 and 188 Ib/a of
N potentidly avalable to the sorghum that
followed (Table8). However, the contribution of
vetch to the yidd of sorghum was equivdent to
only 70 and 89 Ib/a of fertilizer N. Prior hairy
vetch cover crop aswell as N rates sgnificantly
affected soil nitrate N (O to 2 ft) at the time of
whest planting. In wheat after sorghum, soil
nitrate N averaged only 7 Ib/a. By comparison,
wheat after vetch-sorghum averaged 21 Ib/a of
nitrate N because of carryover from the highest
fertilizer N rates. Date of vetch termination hed
no effect on soil N. Also, N rates in sorghum
without vetch had no effect on resdud soil nitrate
N. But, rates of 60 and 90 Ib/aof N resulted in
soil nitrate N levels of 22 and 43 Ib/a following
sorghum after vetch.



Resdud effect of hairy vetch on whest yield
was positiveand significant, but vetch termination
date did not influence wheet yidd sgnificantly.
When averaged over N rates, wheat yield
fallowingvetch-sorghumaveraged 38 bu/a, about
9 bu/a more than for wheat with no prior cover
crop. Inwhest after sorghumwithout vetch, each
30 Ib/a increment of fertilizer N dgnificantly
increased yield. Thistrend suggested that yidds
were below maximum at the 90 Ib/a rate of
fertilizer N. Inwhest after vetch-sorghum, yields
aso increased with increasing

fertilizer N, but appeared to be closer to a
maximumat 901b/a  of N. Theyidd of whesat
after vetch-sorghum at the zero N rate indicated

aresdud vetch benefit equivaent to 28 Ib/a of

fertilizer N.

Vetch had no sgnificant resdud effect on
wheat test weight, whole-plant N content at
heading, or gran N levd. Fertilizer N
sgnificantly increased plant N and grain N, with
highest levels occurring a the 90 Ib/a rate.
Whest test weight decreased somewhat with N
rate.



Table 8. Residua effects of hairy vetch cover crop, termination date, and N rate on no-till whest after
grain sorghum, Harvey County Experiment Field, Hesston, KS, 1998.

Initi_al Wheat
Sail
Cover Crop/ N Vetch Yidd?® Sorghum  NO;- Bushel Plant Gran
Terminationt Rate? Forage N Yied W Yidd Wt N> N
Ib/a ton/a Ib buwa Ib/a bwa Ib % %
None 0 - -- 90.8 6 14.8 500 104 175
30 - - 97.3 7 21.8 585 111 162
60 - - 101.8 7 35.8 579 135 165
0 -- -- 107.0 9 44.0 581 152 178
Vetch-April 25 0 2.75 145 103.3 7 224 592 110 173
30 2.85 157 108.3 9 29.3 587 112 162
60 2.45 148 101.8 26 46.7 577 150 172
0 2.58 138 105.4 45 48.8 575 169 189
Vetch-May 14 0 311 215 106.4 7 24.5 592 108 172
30 3.08 155 110.5 16 34.9 586 125 164
60 3.28 210 1114 17 43.6 581 148 171
0 247 173 107.0 40 51.1 571 177 186
LSD .05 0.53 63 8.8 13 55 050 025 010
Means:
Cover Crop/
Termination
None -- - 99.2 7 29.1 584 125 170
Vetch-April 25 2.66 147 104.7 22 36.8 583 135 174
Vetch-May 14 2.99 188 108.8 20 38.5 582 140 173
LSD .05 0.27 A 4.4 6 2.8 NS NS NS
N Rate
0 2.93 180 100.2 7 20.6 501 107 173
30 2.97 156 1054 11 28.7 586 116 162
60 2.87 179 105.0 17 42.1 579 144 169
0 2.53 155 106.4 32 48.0 576 166 184
LSD .05 NS NS NS 7 3.2 03 014 006

1 Hairy vetch planted in mid-September, 1996, and terminated the following spring.
2 N gpplied as 34-0-0 June 23, 1997 for sorghum and April 6, 1998 for whest.

3 Oven dry weight and N content just prior to termination.

4 Mean nitrate nitrogen at 0 - 2 ft. depth in mid-November, 1997.

> Whole-plant N concentration at heading.
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GRASS HERBICIDE EFFECTS ON EARLY-PLANTED
GRAIN SORGHUM

Shannon Claborn, Mark M. Claassen, and David L. Regehr

Summary

Chloroacetamide herbicides were applied
preemergence a normal and double use ratesto
eight sorghum hybrids treasted with Concep
[l safener and planted in late April. At 19 days
after planting, minor sorghum injury occurred
only with double rates of Frontier and Dud 11
Magnum. No interactions between hybrids and
herbicides were detected in the injury ratings.
Herbicide trestments did not sgnificantly affect
sorghum stands or yields.

I ntroduction

In prior research at Hesston, grain sorghum
planted early in May outperformed that planted at
the conventiond time in June during years with
favorable seasonal westher patterns.  In those
experiments, unsafened sorghum seed was
planted, and Ramrod (propachlor) was applied
for preemergence grass control. Stronger grass
herbicides such as Dudl, Partner, and Frontier
were avoided here to reduce the possibility of
inury to stand establishment under stressful
conditions of cool soil temperatures. Over time,
grass control became a greater concernin early-
planted grain sorghum because of a dower
development of plant canopy and late emergence
of weeds. This experiment was conducted to
assess the effects of five grass herbicides applied
at normal and doublerates on eight early-planted
grain sorghum hybrids.

Procedures
Grain sorghum hybridswere sdected for this

study onthebasisof gendtic diversity, generd use
by growers, previous investigations on cold

tolerance, and endosperm color. Grain sorghum
was grown on the dte in 1997. The area was
fertilized with 114 Ib N/a and 32 Ib P,Og/a
broadcast and incorporated in mid-April. The
seedbed was prepared with afield cultivator and
mulch treader. Sorghum seed treated with
Concep 111 safener and Gaucho insecticide was
planted about 1.25 inches deep at 2.8 seedd/ft in
30-in. rows on April 24, 1998. Immediately
after planting, dl herbicide trestments were
appliedin 20 gal/aof water with XR8003 flat-fan
nozzles. Injury ratings and stand counts were
taken a 19 and 32 days after planting. Plots
were harvested on August 31 and September 1.

Results

Seedbed condition was far. Sail
temperatures at seed depth stayed cool after
planting until May 6. Light rainsfdl at 5, 8, and
11 days after planting. More substantid rainfal
events occurred at 3, 4, and 15 days after
planting in which amounts of 0.78, 1.13, and
0.44 inchwere recorded, respectively. Sorghum
emergence began about May 7 and reached 94%
of the find average sand 7 days later.

Injury ratings were made on the basis of the
specific herbicide injury symptoms such as leaf
malformations and discoloration. The injury
percentage ratings were caculated by dividing
the number of injured sorghum seedlings by the
total number of plants. On May 13, sorghum
injury averaged 2% (Table 9). Sgnificant injury
a this time was noted only with double rates of
Frontier and Dud Il Magnum, a 8 and 3%,

respectively. Nointeractions between hybrids and
herbicides were detected in the injury ratings. On
May 26, averageinjury decreased to lessthan 1%,



with no dgnificant differences among treatments.

Hybrid effects on injury, however, were
ggnificant on both evauation dates. Initidly,
greatest injury was noted in DeKab DK-40y, a
hybrid with yellow endosperm; Mycogen 1482;
NC+ 6B50; and Northrup King KS 710. Ratings
did not differ dgnificantly among the remaining
hybrids. At the second eva uation gpproximately
2 weeks later, DeKab DK-40y continued to
have the highest leve of injury (2%), whereas
DeKalb DK-35, Mycogen 1506, NC+ 6B50,
and Pioneer 8699 showed the least injury.

Sorghum populations on May 13 averaged
38,400 plantsaor 73% of the planting rate. Fina
populations on May 26 increased to 40,900
plants/a, i.e., 78% of the number of seed planted.
Herbicide trestments did not significantly affect
sorghum stands. Hybrids
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differed consderably in population. NC+ 6B50
had the highest and Northrup King KS 710 had
the lowest stand percentages. Double rates of
Frontier, Harness CR, and Dud 1l Magnum
caused asmdl but gatidicdly sgnificant increase
in the number of days to hadf-bloom in
comparison with the control (atrazine done). All
double herbicide rates, except for Ramrod,
caused a dight increase in plant height when
compared with the contral. Herbicide
treatments had no sgnificant effects on yield or
bushe weight of grain produced (Table 10).
However, dgnificant yied differences occurred
among hybrids. Mycogen 1506 produced thetop
yidd of 86 bua. Northrup King KS 710
recovered well from initid injury and low stand
percentages to produce a comparably high yield
of 83 bu/a DeKab DK-35, with the least
herbicide injury, had the lowest yield of 66 bu/a



Table 9. Effects of grass herbicides and hybrids on injury, stand, and plant height of early-planted grain
sorghum, Harvey County Experiment Field, Hesston, KS, 1998.

Sorghum Injury Stand
Herbicide Rate Plant
Treatment® Ib ai/a Brand Hybrid 5/13 5/26 5/13 5/26 Height
Main effects means:; % % in.
1 Dud Il Magnum + Atraz 125+10 8 5 76 80 43
2 Dud Il Magnum + Atraz 25 +10 32 4 74 79 %}
3 Partner + Atraz 25 +10 15 .6 74 78 43
4 Partner 50 +10 26 10 74 79 v\
5 Ramrod + Atraz 40 +10 8 13 75 79 43
6 Ramrod + Atraz 80 +10 4 v 73 79 43
7 Frontier + Atraz 125+10 21 8 73 7 43
8 Frontier + Atraz 25 +10 8.0 21 70 78 44
9 HarnessCR + Atraz 18 +10 10 8 72 7 43
10 Harness CR + Atraz 36 +10 25 10 74 78 v\
11 Atrazine 10 .6 8 73 78 43
LSD .05 23 NS NS NS 0.7
DeKab DK-35 13 5 79 85 40.8
DeKalb DK-40y 29 19 64 70 442
Mycogen 1482 24 12 69 75 24
Mycogen 1506 17 9 67 72 494
NC+ 6B50 25 5 86 89 435
N. King KS710 26 11 56 61 1.4
Pioneer 8699 20 4 85 88 431
Pioneer 8500 17 11 81 87 416
LSD .05 09 0.6 .03 .03 0.10

Note: Harness and Harness CR are not currently labeled for grain sorghum. Formulations: Aatrex
90 DF, Dua 1l Magnum 7.64 EC, Frontier 6.0 EC, Harness CR 3.8 L, Partner 65 DF, and Ramrod 4L.
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Table 10. Effects of grass herbicides and hybrids on maturity and yield of early-planted grain sorghum,
Harvey County Experiment Field, Hesston, KS, 1998.

Sorghum
Herbicide Rate Bushel Hdf Heady
Treatment! Ib ai/a Brand Hybrid Yidd Weight Bloom Plant
Main effects means: bu/a b DAP?
1 Dua Il Magnum + 1.25+1.0 70 56.4 75 1.2
Atraz 25 +1.0 78 58.2 75 1.2
2 Dua Il Magnum +
Atraz
3 Partner + Atraz 25 +1.0 78 57.7 75 1.2
4  Partner 50 +1.0 76 58.2 75 1.2
5 Ramrod + Atraz 40 +1.0 76 57.9 74 1.2
6 Ramrod + Atraz 80 +1.0 70 57.4 74 1.2
7 Frontier + Atraz 1.25+1.0 80 58.3 75 1.3
8 Frontier + Atraz 25 +10 75 57.5 76 1.2
9 Harness CR + Atraz 1.8 +1.0 75 58.0 75 1.2
10 Harness CR + Atraz 36 +1.0 81 57.4 76 1.2
11 Atrazine 1.0 79 57.8 74 1.2
LSD .05 NS NS 1.1 NS
DeKalb DK-35 66 55.8 72 1.2
DeKab DK-40y 73 57.7 77 1.2
Mycogen 1482 73 57.5 76 11
Mycogen 1506 86 58.6 77 1.3
NC+ 6B50 79 57.0 74 1.0
N. King KS 710 83 58.9 79 1.6
Pioneer 8699 76 58.5 73 1.2
Pioneer 8500 73 57.7 70 1.2
LSD .05 6.2 0.43 0.5 0.1

Note: Harness and Harness CR are not currently labeled for grain sorghum.

Formulations: Aatrex 90 DF, Dual 11 Magnum 7.64 EC, Frontier 6.0 EC, Harness CR 3.8 L, Partner 65 DF, and
Ramrod 4L.

2 Days after planting.



HERBICIDES FOR WEED CONTROL IN SOYBEAN

Mark M. Claassen

Summary

Twenty-four herbicide treatments were
evauated for crop tolerance and weed control
efficacy in soybean. Although Cobra caused
some foliar burn, none of the treatments
produced lasting injury to soybean. Broadstrike
+ Dud, Authority First + Classc, and Authority
First + Prowl provided excellent preemergence
(PRE) control of Palmer amaranth and redroot
pioweed. PRE grass herbicides were less
effective than usud because of initid dry
conditions followed by heavy ranfdl. Weeather
interference caused late application of
postemergence (POST) herbicides. Best control
of large crabgrass occurred with POST
trestmentsinvolving Roundup Ultraor Assurell.
Vaious late POST treatments provided good to
excdlent control of oversized pigweeds. Drouth
stress obscured treatment effects on soybean
yied.

I ntroduction

Successful soybean production is dependent
upon effective weed control. Growers may
choose from a number of herbicide options that
can accomplish this objective. In recent years,
the number of herbicides available for weed
control in soybean has increased notably. This
experiment was conducted to evaluate new
herbicides and herbicide combinations for weed
control efficacy aswell as soybean tolerance.

Procedures

Spring oats were grown on the experiment
dtein 1997. The soil was a Smolan siit loam
with pH 6.7 and 2.4% organic matter. To
promote uniformity of weed populations,

pigweed and crabgrass seed were broadcast and
incorporated with afield cultivator asthe

last preplant tillage. Asgrow 3601 Roundup
Ready + STS soybean was planted at 142,000
seeds/a in 30-inch rows on June 11, 1998.
Seedbed condition was good, but soil moisture
was insufficient for soybean emergence.  All
herbicide treatments were broadcast in 20 gd/a
of water, with three replications per trestmen.
These were gpplied with XR8003 flat fan nozzles
at 20 ps PRE on June 11or 18 ps POST on July
14 (Table 11). POST 2 herbicideswere applied
as follows treetment 14 on July 15 and
treatments 11 and 12 on August 11. Because of
weather delay, POST treatments actualy were
applied when soybean was 6 to 9inchestal with
three fully expanded trifoliate leaves, pigweeds
mogly ranged from 6 to 32 inches, and large
crabgrass height was 1.5 to 7 inches. POST 2
Synchrony STSin treatment 14 was gpplied to
relatively few pigweeds ranging up to 12 inches
in height on the day following POST gpplication
of Assurell for grasscontrol. POST 2 herbicides
intreatments 11 and 12 were gpplied later when
soybeanwas 26 to 33 inchestall; pigweedswere
few and ranged from 2 to 18 inches; and large
crabgrasswas 1 to 8 inchesin height.

Crop injury and weed control wereeva uated
a various times during the growing Season.
Soybean was harvested on October 27, 1998.

Results

Three weeks of dry weather preceded
planting. Seedbed condition was good, but soil
moisture wasinsufficient for soybean emergence.
Hard rains 11 days later caused soil crusting.
Rainfdl totaed 3.01 inches for the period 11 to
15 days after planting.



Soybean populations averaged approximatey
99,320 plantsa Dense pigweed (primarily
Pdmer amaranth with some redroot pigweed)
and large crabgrass populations devel oped.

Unforecasted heavy rains in ealy July
prevented thefirst scheduled POST applications.
A prolonged hot and wet period that followed
dlowed pigweed growth to explode.
Consequently, weeds were much larger than
intended at the time these treatments were made.
Lignt rain fell about 4 hours after the POST 2
gpplicationsin treatments 11 and 12, but did not
affect weed control.

Broadstrike + Dud aswell as Authority First
+ Classc provided excelent PRE control of
Pamer amaranth and redroot pigweed. For this
reason, little improvement in pigweed control
occurred when these treatments were followed
with POST herbicides. Expert alone POST
faled to control Palmer amaranth. Pursuit POST
with or without PRE Prowl peformed
unsatisfactorily because of the advanced stage of
pigweed growth at application. Late season
evauation of PAmer amaranth indicated thet the
Pursuit + Pinnacle
combingtion significantly improved contral,

whereas Pursuit + Cobra did not enhance
control in comparison with Pursuit lone. Raptor
aso was superior to Pursuit done in the late
August rating of PAlmer amaranth control. Single
aswdl as sequentia Roundup Ultra applications
effectivdy controlled Pamer amaranth and
redroot pigweeds. Large crabgrass control was
far to good with Dud or Broadstrike + Dud,
poor with Prowl, fair with Pursuit or Raptor, and
poor with Pursuit + Pinnacle or Pursuit + Cobra
following Prowl. Best control of large crabgrass
occurredwithtreatmentsinvolving Roundup Ultra
or Assure |l Post.

Soybeaninjury occurred asleaf necrogswith
trestments involving Cobra and as dight sunting
with Pursuit + Pinnaclefollowing Prowl. Drouth
gtress caused low soybean yields averaging only
11.9 bu/a across herbicide treatments and
resulted in  within-site yield variation.
Consequently, no dgnificant differences in
soybean yidd occurred among herbicides.
Untreated check plots were not harvestable by
combine because of extreme weed infetation
and would have had an estimated yield of less
than 3 bu/a

Table 11. Weed control in soybean, Harvey County Experiment Field, Hesston, KS 1998.

Lacg® Paam®
Injury  Control Control

Herbicide Treatment! Rate Timing? 7/28 8/28 8/28 Yidd
oz dla % % % bu/a

1 Broadstrike + Dual 30.7 PRE 0 79 94 12
2 Expert + NIS 1.128 + 0.25% EP 0 22 43 8
3 Broadstrike + Dud 30.7 PRE 0 85

Expert + NIS 1.128 + 0.25% POST 93 10
4 Broadstrike + Dual 30.7 PRE 0 79

Expert + Action + 1.128 + 0.057 + POST 99 9

NIS .25%

(Continued)



Table 11. Weed control in soybean, Harvey County Experiment Field, Hesston, KS 1998.

Lacg® Paam®
Injury  Control Control
Herbicide Treatment! Rate Timing? 7/28 8/28 8/28 Yidd
oz ala % % % buwa
5 Broadstrike + Dual 30.7 PRE 20 81
Expert + Cobra + 1128+ 1.0+ POST 95 11
COC + UAN 1pt+1pt
6 Broadstrike + Dua 30.7 PRE 0 87
Expert + Reflex + 1.128 + 2.0 + POST 96 12
COC + UAN lpt+1pt
7 Broadstrike + Dua 30.7 PRE 0
Expert + Roundup Ultra 1128 + 12.0 POST 100 100 13
8 Broadstrike + Dudl 30.7 PRE 0
Roundup Ultra 12.0 POST 100 100 17
9 Expert + Roundup Ultra 1.128 + 12.0 POST 0 96 99 13
10 Roundup Ultra 12.0 POST 0 84 97 12
11 Expert + Roundup Ultra 0.571 + 6.0 POST 0
Expert + Roundup Ultra 0.571 + 6.0 POST 2 94 99 11
12 Roundup Ultra 8.0 POST 0
Roundup Ultra 8.0 POST 2 94 100 16
13 Authority First + Classic 1.87 + 0.375 PRE 0
Roundup Ultrat+ Classic + 12 + 0.0825 POST 98 100 14
NIS + AMS 0.25% + 21b
14 Authority First + Prowl 3.375+ 16.5 PRE 0
Assurell + COC 0.88 + 1% POST 16
Synchrony STS+ COC + AMS 021+ 1% +41lb  POST 2 95 100
15 Authority First + Classic 3.2+0.64 PRE 0 94
Assure Il + COC 1.1+ 1% POST 97 14
16 Dua 32 PRE 0 71
Synchrony STS + COC + 021+1%+41b  POST 90 9
AMS
17 Roundup Ultrat AMS 12+341b POST 83 94 14
18 Roundup Ultrat Classic 12 + 0.0825 + POST 87 98 13
NIS + AMS 0.25% + 21b
(Continued)



Table 11. Weed control in soybean, Harvey County Experiment Field, Hesston, KS 1998.

Lacg® Paam®
Injury  Control Control
Herbicide Treatment! Rate Timing? 7/28 8/28 8/28 Yidd
oz ala % % % buwa
19 Prowl 16.5 PRE 5 76 11
Pursuit + COC + UAN 10+2pt+4npt POST 79
20 Prowl 16.5 PRE 8
Pursuit + Pinnacle + 1.0+ 0.047 + POST 57 90 7
COC + UAN 2pt+4pt
21 Prowl 16.5 PRE 7
Pursuit + Cobra + 10+15+ POST 65 74 9
COC + UAN lpt+2pt
22 Pursuit + Sun-It 11 + UAN 10+15pt+2pt POST 0 73 65 12
23 Raptor + Sun-It I1 + UAN 0.624+15pt+2 POST 3 81 90 9
pt
24 No treatment 0 0 0 -
LSD .05 5 14 9 NS

* Herbicide formulations: Action 0.91 L, Assure Il 0.88 EC, Authority First 75 DF, Expert 57 WG, Broadstrike
+ Dua 7.67 E, Classic 25 DF, Cobra2 SC, Dual 11 7.8 EC, Pinnacle 25 DF, Prowl 3.3 EC, Pursuit 70 DG, Reflex
2 EC, Roundup Ultra 4 SC, Synchrony STS 42 DF. COC = Farmland Crop Oil Plus. NIS = Pen-A-Trate Il
nonionic surfactant. UAN = 28% urea ammonium nitrate fertilizer. UAN in treatment 5 and AMS in treatment
17applied immediately after tank mix.

2 PRE= preemergence to soybeans and weeds on June 11; POST = postemergence to 6 to 32 in. pigweeds and
1.5to 7in. large crabgrass on July 14; POST 2 = second postemergence application to 2 to12 in. pigweeds on
July 15 (treatment 14) or 2 to 18 in. pigweeds and 1 to 8 in. large crabgrass on August 11 (treatments 11 and
12).

® Lacg =large crabgrass.

4 Paam = Palmer amaranth. Weed population included some redroot pigweeds.
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WEED CONTROL IN SOLID-SEEDED VERSUS ROW-PLANTED
ROUNDUP READY SOYBEAN

Mark M. Claassen and Phillip W. Stahlman

Summary

Late postemergence (LP) and sequentia
(SEQ) applicationsof three Roundup Ultra rates
were compared with standard preemergence
(PRE) and postemergence herbicide trestments
in 8-inch and 30-inch row soybean. Initid dry
conditions adversdy affected PRE Prowl.
Squadron provided excdlent PRE control of
pigweeds as well as a leve of large crabgrass
control similar to that achieved with single, LP
goplications of Roundup Ultra.  All Roundup
Ultra treatments provided excellent control of
pigweeds with generdly smdl differencesamong
rates. SEQ tended to provide better results than
LP Roundup Ultra paticulaly on large
crabgrass. Roundup Ultra rates performed
gmilaly in both LP and SEQ applications.
Pigweed control with LP Pursuit wasinferior to
that with Roundup Ultra because of unusudly
large weed Sze at gpplication. Row spacing had
no observable effect on weed control. Soybean
yields were very low and variable because of
drouth sress. Among trestments with Roundup
Ultra done, 30-inch rows produced 3.9 bu/a
morethan 8- inchrows. Thisyield advantagefor
30-inch rows was 3.7 bu/a more with SEQ than
with LP Roundup Ultra

Introduction

Roundup has been used widdy for
nonsdective weed control in falow periods
between crops and in no-till production prior to
crop emergence. The development of Roundup-
resstant soybean makes it possble to use this
herbicide for broad spectrum postemergence
weed control during the growing Season.
Quegtions reman concerning the optimum rate
and time of Roundup application as well as the

impact of row spacing on weed control efficacy.
This study focused on these issues, the use of a
preemergent herbicide ahead of Roundup
postemergence, and the relative effectiveness of
the Roundup program versus a totad
preemergenceweed control programor standard
postemergence treatments.

Procedures

The experiment Site was cropped to oats in
1997. The soil wasa Smolan gt loam with pH
6.7 and 2.4% organic matter. Pigweed and large
crabgrass seed were broadcast prior to the last
preplant tillage operation to promoteuniformity of
weed populations. Asgrow 3601 RR + STSand
Asgrow 3704 STS soybean were planted on
June 10, 1998, in 8-inch and 30-inch rows at
142,000 and 154,000 seedd/a, respectively.
Seedbed condition was excellent.

PRE gpplications, just after planting, as well
as postemergence treatments, were made in 20
ga/aof water with XR8003 nozzles a 18 or 20
ps. Subsequent trestments were scheduled for
early postemergence (EP) and LP,
corresponding to weed heights of 1 to 3 inches
and 4to 6inches. SEQ treatmentswere planned
for two successive applications at EP.

Because of westher interference, EP was
never applied. LP aswdl asthefirg of the SEQ
treatmentswere madeto 3- to 27-inch pigweeds
and 1.5- to 8-inch large crabgrass. The second
application in SEQ trestments was made to 4- to
9-inch pigweeds and 1.5- to 7- inch tall large

crabgrass.

All treatments were replicated three times.
Crop injury and weed control were rated at



vaious times during the growing season.
Soybean was harvested on October 27, 1998.

Results

Three weeks of dry weather preceded
planting. Although soil physca condition a
planting was excdlent, soil moisture was
insuffidert for soybean emergence. Hard rains
11 days later caused soil crusting and resulted in
uneven soybean stands in narrow-row plots.
Ranfdl totaled 3.01 inches for the period 11 to
15 days after planting. Soybean populations
averaged approximately 45,740 plants/ain8-inch
rows and 99,320 in 30-inch rows. Dense
pigweed (mixture of redroot and Pamer
amaranth) and large crabgrass populations
developed. In late June, dengdties of 4 to 10
pigweedssq ft and 4 to 33 large crabgrass
plants/'sq ft were observed across the site.

Unforecasted heavy rans in ealy July
prevented the scheduled EP Roundup Ultra
goplication. A prolonged hot and wet period that
followed alowed pigweed growth to explode.
Consequently, meaningful timing comparisons
with Roundup Ultrawerelimitedto LPand SEQ
treatments.

No apparent differences occurred between
redroot pigweed and P mer amaranth responses
to herbicides  Because of ther redative
distribution across the Ste, both were
included in a dgngle control evaudion for
pigweeds. PRE Squadron gave excdllent control
of pigweeds and fair to good control of large
crabgrass(Table12). However, PRE Prowl was
not effective in controlling these species under
exiding conditions. As a result, Prowl! did not
provide much assstance in holding down weed
development ahead of either Roundup Ultra or
Pursuit postemergence applications. All
Roundup
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Ultra treatments provided excellent control of
pigweeds and good to excdlent control of large
crabgrass. Roundup Ultra rates of 1.5 or 2.0
pt/atended to be more effective than 1 pt/a

on these species, but differences among rates
were genegrdly smdl. The effect of Roundup
Ultra gpplicationtime on pigweedswasrel aively
smdl but sgnificant. Timing effect

was more notable in large crabgrass control. In
both cases, SEQ providing better resultsthan LP
Roundup Ultra  No interactions occurred
between Roundup Ultra rate and time of
aoplication. Row spacing had no observable
effect on weed control. Pursuit following PRE
Prowl did not provide acceptable pigweed
control because of late application.

No herbicide injury of consequence was
observed. Drouth stress caused low soybean
yields averaging only 9.4 bu/a across herbicide
treatments. Untreated check plots were not
harvestable by combine because of extreme
weed infedation. Among treatments with
Roundup Ultra done, the only sgnificant main
effect on yield was that of row spacing, with 30-
inch rows producing 3.9 bu/a more than 8-inch
rows (Tablel3). The time of gpplication by row
gpacing interaction was sgnificant inthet theyidd
advantage for 30-inch rows was 3.7 bu/a more
with SEQ than with LP  Roundup Ultra
treatments. Lowest yields in 30-inch rows
occurred with LP Roundup Ultraat 1 pt/adone
or following Prowl. Yidds of non-Roundup
Ready soybean with Squadron or Prowl Pre plus
Purauit LP were inferior to those of Roundup
Ready soybean with the best Roundup Ultra
treatments.

This project was funded partidly by the
Kansas Soybean Commission.



Table 12. Effects of herbicide and row spacing on weeds and soybean, Harvey County Experiment

Fidd, Hesston, KS, 1998.

Lacg Pigweed
Herbicide Treatment/ Rate/a Injury  Control®  Control*
Row Spacing/V ariety* Product Timing? 7/28 8/28 8/28 Yidd
% % % bu/a

1 Roundup Ultra 8RR 10pt LP 0 82 A 74

2 Roundup Ultra 30 RR 10pt LP 0 83 93 94

3 Roundup Ultra 8 RR 10pt SEQ 0 93 100 80
Roundup Ultra 10pt

4 Roundup Ultra 30 RR 10pt SEQ 0 93 100 119
Roundup Ultra 1.0pt

5 Roundup Ultra 8 RR 15pt LP 0 82 95 8.6

6 Roundup Ultra 30 RR 15pt LP 0 83 93 112

7 Roundup Ultra 8 RR 15pt FQ 0 97 100 51
Roundup Ultra 15pt

8 Roundup Ultra 30 RR 15pt SEQ 0 9B 100 122
Roundup Ultra 15pt

9 Roundup Ultra 8 RR 2.0pt LP 0 85 9 101

10 Roundup Ultra 30 RR 20pt LP 0 A 93 116

11 Roundup Ultra 8 RR 20pt SEQ 0 97 100 71
Roundup Ultra 20pt

12 Roundup Ultra 30 RR 2.0pt FQ 0 9 100 132
Roundup Ultra 2.0pt

13 Prowl 8RR 25pt PRE 0 83 93 8.7
Roundup Ultra 10pt LP

14 Prowl 30RR 25pt PRE 0 85 97 100
Roundup Ultra 10pt LP

15 Prowl 8RR 25pt PRE 0 89 ) 86
Roundup Ultra 15pt LP

16 Prowl 30RR 25pt PRE 0 34 93 112
Roundup Ultra 15pt LP

17 Squadron 8RR 3.0pt PRE 0 81 100 106

18 Squadron  30RR 3.0pt PRE 0 81 9% 90

19 Squadron 8N 3.0pt PRE 0 77 93 72

20 Squadron 30N 3.0pt PRE 0 80 99 10.2

(Continued)



Table 12. Effects of herbicide and row spacing on weeds and soybean, Harvey County Experiment

Fidd, Hesston, KS, 1998.

Lacg Pigweed
Herbicide Treatment/ Rate/a Injury  Control®  Control*
Row Spacing/V ariety* Product Timing? 7/28 8/28 8/28 Yidd
% % % bu/a
21 Prowl 8N 25pt PRE 32
Pursuit + Sun-1t 11 + l4oz+1qgt+1qt LP 0 64 84
UAN
22 Prowl 30N 25pt PRE 37
Pursuit + Sun-It I1 + ldoz+1qt+1qt LP 0 73 6.0
UAN
23Untreated 8N 0 0 0
24Untreated 30N 0 0 0
LSD .05 NS 6 9 29

! Herbicide formulations: Prowl 3.3 EC, Pursuit 70 DG, Roundup Ultra4 SC, Squadron 2.33 EC.

UAN = 28% urea ammonium nitrate fertilizer.

RR = Asgrow AG 3601 Roundup Ready + STS soybeans. N = Asgrow A3704 STS soybeans.
2 Pre = preemergence to soybeans and weeds on June 10.
LP = Late postemergence to 3 to 27-in. pigweeds and 1.5 to 8-in. large crabgrass on July 14;

Seq = two sequential applications of base herbicide rate: LP followed by later postemergence treatment to4 to
9-in. weeds and 1.5 to 7-in. large crabgrass on August 11.

% Lacg = large crabgrass.

4 Mixed population of redroot pigweed and Palmer amaranth.
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Table 13. Effects of Roundup Ultra and row spacing on weeds and soybean, Harvey County Experiment
Fidd, Hesston, KS, 1998.

Lacg Pigweed
Treatment Rate/a Row Control Control

Means! Product Timing Spacing 8/28 8/28 Yidd
% % bu/a
Rate 1.0 pt 88 98 9.2
1.5pt 0 98 9.3
2.0 pt 91 99 10.5

LSD .05 2 NS NS

Timing LP 83 97 9.7
SEQ 96 100 9.6

LSD .05 2 1 NS

Row Spacing 8" 89 98 7.7
30" 0 99 11.6

LSD .05 NS NS 1.3

Rate x Timing 1.0 pt LP 83 96 8.4
SEQ 93 100 9.9

1.5pt LP 83 97 9.9

SEQ 98 100 8.6

2.0pt LP 84 99 10.8

SEQ 98 100 10.2

LSD .05 NS NS NS

Rate x Row Spacing 1.0 pt 8 88 97 7.7
30 88 99 10.7

1.5pt 8 90 98 6.9

30 91 99 11.7

2.0 pt 8 91 100 8.6

30 91 99 124

LSD .05 NS NS NS

Timing X Row LP 8 83 96 8.7
Spacing 30 83 98 10.7
SEQ 8 96 100 6.7

30 97 100 124

LSD .05 NS NS 1.9

1 See information in footnotes with Table 12.
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SPRING OAT VARIETIES

Mark M. Claassen and Kraig L. Roozeboom

Summary

Forage and grain yield potentia of 17 spring
oat varieties were evduated. Barley ydlow
dwarf disease was severe in some varieties.
Wesather conditions were adverse during the
granfilling stage. 11862081, Prairie, and Rodeo
produced the highest forage yidlds as well asthe
top grain yidds.

I ntroduction

Spring oats can serve a useful roll as a
rotational crop when weether or soil conditions
prevent implementation of a particular crop
sequence. They dso can provide a sgnificant
grain or forage resource in a diversfied crop-
livestock operation. Performancetestswith oats
were conducted hereto eva uate both forage and
gran yidd potentidl and other agronomic
characteristics of varieties currently available.

Procedures

Seventeen spring oat varieties were seeded
onMarch 3, 1998 at 64 |b/aon asite cropped to
winter wheat in 1997. Experimental design
was asolit plot with four replications.

Fertilizer (90 Ib/aof N and 32 Ib/a of P,Os) was
broadcast and incorporated before planting.
Bronate at 1.5 pt/awas applied for weed control
on May 7, 1998. Plots were harvested for
forage on June 16 and for grain on duly 1.

Results

Cold and wet weather followed oat planting.
Emergence occurred in late March. Brawn had
only 73% stand, but the remaining varieties had
92 to 100% stands. Warm, dry wesather in May
and June was unfavorable for oat gran
development. Also, barley ydlow dwarf disease
had asgnificant impact, with severe symptomsin
some varieties. Jary, Rio Grande, and Eli were
moderately susceptibleto susceptibleand had the
poorest BY'VD scores (Tables 14, 15).

Lodging and shattering were minor. Top
forage yidlds of 2.21 to 2.36 ton/a dry matter
wereproduced by 11862081, Prairie, and Rodeo.
These varieties dso had the highest grain yidds,
which averaged only about 56% of their 1997
yidds. Lowest forage and grain yields were
recorded for Brawn and Eli.



Table 14. Performance of spring oat varieties (forage yield), Harvey County Experiment Field, Hesston,

KS, 1998.
Dry Harvest Gran Pant Lod
Variety Origin Matter! Mois. Maturity?  Stand Ht ing BYVD?
ton/a % score % in % score
Bates KS FDN 191 56 4 100 28 5 55
Bay Wisconsin 203 66 1 100 26 0 1.8
Brawn lllinois 112 63 1 73 24 3 55
Don KSFDN 1.80 58 3 100 28 1 6.0
B e 123 59 2 92 28 2 9.0
Gem Wisconsin 2.08 64 1 98 30 1 5.8
IL862081 lllinois 2.36* 57 3 100 31 1 2.5
IL891730 lllinois 211 60 2 100 29 1 35
IN09201 Indiana 170 63 2 9 27 2 4.0
Jerry N. Dakota 1.83 63 2 97 29 4 7.3
Jm Minnesota 215 57 3 100 30 1 4.3
Larry KSFDN 190 61 3 9 26 3 5.8
Ogle KSFDN 2,02 59 2 9 28 1 4.3
Prairie Wisconsin 2.21* 61 2 100 28 1 3.3
Rio Grande  Colorado 193 65 1 100 26 0 8.3
Rodeo lllinois 2.21* 60 3 100 30 1 35
Troy S. Dakota 2.08 66 1 99 30 0 6.0
Test Avg. 1.92 61 - 97 28 2 5.2
LSD .05 0.18 2 -- 6 1 2 1.1

1 Average of four replications. * = upper LSD group.
2 Grain maturity score at forage harvest on ascde of 1to 5: 1=milk stage; 3=soft-dough stage;
5=hard-dough stage. Observations made on one replication only.

3 BYDV = Barley yellow dwarf virus scoreon ascaleof 1t09: 1=Resistant; 2=Resistant/Moderately

resistant; 3=Moderately resistant; 4=Moderately resistant/Intermediate; 5=Intermediate;

6=Intermediate/M oderately susceptible; 7=Moderately susceptible; 8=Moderately

susceptible/Susceptible; 9=Susceptible. Ratings by Bob Bowden.



Table 15. Performance of spring oat varieties (grain yield), Harvey County Experiment Field, Hesston,

KS, 1998.
Yidd:
Test Matur- Pant Lodg-
Variety Origin 1998 1997 1996 1995  wi ity Ht ing  BYDV®
bu/a Ib/bu days in % score

Bates KS FDN 29 67 86 36 310 0 27 5 5.8
Bay Wisconsin 33 82 64 -- 29.3 7 26 0 4.5
Brawn lllinois 19 7w 114 49 285 8 24 0 5.3
Don KS FDN 35 66 92 42 322 0 26 13 5.8
B @ - 11 -- -- -- 29.3 3 30 9 9.0
Gem Wisconsn 31 83 85 -- 29.2 5 30 4 2.8
IL862081 Illinois 50* 98* -- -- 313 1 30 13 2.3
IL891730 lllinois 39 79 -- -- 318 3 28 2 3.3
IN09201  Indiana 39 84 -- -- 315 1 28 6 4.3
Jerry N. Dakota 22 76 -- -- 29.9 4 29 3 7.3
Jm Minnesota 36 85 -- -- 31.3 1 28 6 4.0
Larry KS FDN 33 57 75 18 317 0 26 2 6.3
Ogle KS FDN 40 87 77 42 290 3 28 7 4.5
Prairie Wisconsin 49* 74 91 33 30.2 3 27 8 3.3
Rio Colorado 25 76 -- - 26.4 9 27 0 8.5
Grande

Rodeo lllinois 46* 83 - -- 309 3 29 7 4.0
Troy S. Dakota 27 78 -- -- 28.2 8 30 1 4.8
Test Avg. 33 76 82 32 301 3 28 5 5.2

LSD .05 6 8.8 6 3 14 0.7 1 4.8 1.2

1 Average of four replications adjusted to 12.5% moisture. * = upper LSD group.
2 Days later than Bates, which reaching 50% heading on May 25.
3 BYDV = Barley yellow dwarf virus scoreon ascaleof 1t09:  1=Resistant; 2=Resistant/Moderately

resistant; 3=Moderately resistant; 4=Moderately resistant/Intermediate; 5=Intermediate;

6=Intermediate/M oderately susceptible; 7=Moderately susceptible; 8=Moderately
susceptible/Susceptible; 9=Susceptible. Ratings by Bob Bowden.



IRRIGATION AND NORTH CENTRAL KANSAS
EXPERIMENT FIELDS

Introduction

The 1952 Kansas legidature provided a
special appropriation to establish the Irrigation
Experiment Field in order to serve expanding
irrigetion development in north-central Kansas.
The origina 35-acre field was located 9 miles
northwest of Concordia. In 1958, the field was
relocated to its present site on a 160-acre tract
near Scandia in the Kansas-Bostwick Irrigation
Digtrict. Water is supplied by the Miller Cand and
stored in Lovewel Reservoir in Jewell County,
Kansas and Harlen County Reservoir at
Republican City, Nebraska. A 5-acre site in the
Republican River Valley on the Mike Brazon
Farmasoisutilized for irrigated-crop research. In
1997, there were 125,000 acres of irrigated
cropland in north-central Kansas. Current
research on the field focuses on managing
irrigation water and fertilizer in reduced-tillage and

crop- rotation systems.

The 40-acre North Central Kansas
Expeaiment Fied, located 2 miles west of
Belleville, was established on its present Site in
1942. The fidd provides information on factors
that dlow full devedopment and wise use of
natura resources in north-central Kansas.
Current research emphasis is on

fertilizer management for reduced-tillage crop
production and management systemsfor dryland
production corn, sorghum, and soybean.

Soil Description

The predominate soil on both fieldsisaCrete
glt loam. The Crete series cons sts of deep, well-
drained soilsthat have aloamy surface underlain
by a clayey subsoil. These soils developed in
loess on nearly leve to gently undulating uplands.
The Crete soils have dow to medium runoff and
dow internd drainage and permesbility. Natura
fertility is high. Available water holding capecity
is gpproximately 0.19 inch of water per inch of
soil.

1998 Weather | nformation

The 1998 growing season was characterized
by a@ove-normd ranfal in April but below-
normd ranfdl in May and June (Table 1).
Ranfdl in July was ided but bdow normd in
August and September. Temperatureswere near
normal throughout the spring and early summer
but were much above normd in August and
September.

Table 1. Weather data for the Irrigation and North Central Kansas Experiment Fields, Scandia and Belleville, KS

1998.
Rainfall, inches Temperature’F
Month Scandia Bdleville Daly Average Growth Units
1998 Average 1998 Mean Mean 1998 Average

April 4.2 24 42 51 53 211 242
May 0.7 37 0.7 68 64 537 427
June 39 48 39 72 74 644 718
July 55 33 48 82 79 932 835
August 0.7 33 14 79 7 781 748
Sept. 11 35 20 71 67 590 518
Total 16.1 209 17.0 71 69 3694 3487




EFFECTS OF CROPPING SYSTEM AND NITROGEN
FERTILIZATION ON NO-TILLAGE
GRAIN SORGHUM PRODUCTION

W. Barney Gordon, David A. Whitney, and DaleL. Fjdll

Summary

When averaged over nitrogen (N) rates,
1982-1995 yields were 23 bu/a greater in
sorghum rotated with soybeansthanin continuous
sorghum. When no N was applied, rotated
sorghum yielded 32 bu/a more than continuous
sorghum. Inthe continuoussystem, grain sorghum
yidd continued to increase withincreasing N rate
up to 90 Ib/a. In the soybean rotation, sorghum
yieldsincreased withincreasng N rate only up to
60 Ib/a. When averaged over N rate, no-tillage
gran sorghum rotated with soybeans reached
mid-bloom 7 days sooner than continuous grain
sorghum.  Two  knife-applied N sources
(anhydrous ammonia and 285 UAN) were
evaluated during 1982-1989. No grain sorghum
yidd differencesresulted from N source. The 17-
year soybean yidd average was 36 bu/a
Soybean yields were not affected by N applied
to the previousgrain sorghum crop. In 1996, four
additional N rates (120, 150, 180, and 210 Ib/a)
were added to the experiment. When averaged
over the period 1996-1998, yields were greater
in the rotated system than in the continuous
sorghum a al levels of N. Yidds in the
continuous system continued to increase with
increesng N rate up to 90 Ib/a Yidds in the
rotated system were maximized with gpplication
of 60 Ib/aN.

I ntroduction

Crop rotations were necessary to maintain
s0il productivity before the advent of chemica
fertilizers. Biologicdl fixation of aamospheric N is
amgor source of N for plantsin naturd systems.
Nitrogen fixation through legume-
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Rhizobium asocidions is utilized extensvely in
agricultura systems. Using a legume in a crop
rotation system can reduce the N requirement for
the following nonlegume crop. Other benefits of
legume rotations include breaking disease and
insect cycles, helping weed control programs,
and decreasing the toxic effects of crop residues.
This study evauates N ratesfor continuousgran
sorghum and grain sorghum grown in annud
rotation with soybeansin a no-tillage production
sysem.

Procedures

This study was established in 1980 at the
North Central Kansas Experiment Field, located
near Belleville, on a Cretesit loam soil. Dataare
reported sarting in 1982. Treatments included
cropping system (continuous grain sorghum and
gran sorghum rotated with soybeans) and N
rates (0, 30, 60, and 90 Ib/d). In 1982-1989, the
two N sources anhydrous ammonia and urea
ammonium nitrate solution (28% UAN) were
evauated. Both N sources were knife gpplied in
the middle of rowsfromthe previousyear’ scrop.
After 1989, anhydrousammoniawas used asthe
sole N source. In each year, N was knife applied
7-14 days prior to planting. Grain sorghum was
planted at the rate of 60,000 seed/a, and
soybeans were planted at the rate of 10 seed/ft.
in 30-inch rows. Soybean yidds were not
affected by N applied to the previous sorghum
crop and, therefore, are averaged over al N
rates. In 1996, four additional N rates (120, 150,
180, and 210 Ib/awere added to the experiment
in order to further define N response.



Results

I n the continuous grain sorghum system, grain
yieds (1982-1995) continued to increase with
increasing N rate up to 90 Ib/a(Table 2). Sorghum
yieldsin the rotated system were maximized with
an application of 60 Ib/a N. When no N was
goplied, rotated sorghum yielded 32 bu/a more
than continuous sorghum. When four additional N
rates were added, sorghum yields were greater in
the soybean rotation than in the continuous system
at dl levels of N (Table 3). Addition of N aone
did not make up yied lossesin a

continuous sorghum production system. Over the
17-year period (1982-1998), soybean vyieds
averaged 36 bu/a and were not affected by N
gpplied to the previous sorghum crop (Table 4).
Twoknife-applied N sources, anhydrousammonia
and 28% UAN, were evaluated from 1982-1989.
When averaged over cropping system and N rate,
yields were 60 and 59 bu/a for anhydrous
ammonia and UAN, respectively. When averaged
over N rates, the number of daysfrom emergence
to mid-bloom was 7 days shorter in the rotated
system than in the continuous system (Table 2).

Table 2. Long-term effects of cropping system and nitrogen rate on grain sorghum yields and number of days
from emergence to mid-bloom, North Central Kansas Expt. Field, Belleville, KS.

N Rate Cropping System GrainYield 1982-1995 Daysto Mid-Bloom 1992-1995
Ib/a bu/a
0 Continuous 43 64

Rotated 75 56

30 Continuous 59 61
Rotated 84 55

60 Continuous 70 59
Rotated 2 53

0 Continuous 80 58
Rotated 2 53

System

means
Continuous 63 61
Rotated 86 54

N Rate

Means

0 59 60

30 72 58

60 81 56

% 86 56

LSD(0.05) 9 1




Table 3. Effects of cropping system and Nitrogen rate on grain sorghum yields, Belleville, KS 1996-1998.

N Rate Cropping Systems 1996 1996 1998 Avg.
Ib/a bu/a
0 Continuous 92 51 55 66
Rotated 120 88 87 98
30 Continuous 110 71 1) 85
Rotated 137 108 115 120
60 Continuous 131 110 118 120
Rotated 164 128 142 145
0 Continuous 143 121 126 130
Rotated 163 141 144 149
120 Continuous 148 122 128 133
Rotated 162 144 145 150
150 Continuous 148 120 127 132
Rotated 162 143 145 150
180 Continuous 148 121 128 132
Rotated 162 144 145 150
210 Continuous 148 122 128 133
Rotated 162 145 145 151
System Means
Continuous 134 105 m 117
Rotated 154 130 134 139
N Rate Means
0 106 70 71 8
30 124 % 95 103
60 148 119 130 132
%0 153 131 135 140
120 155 133 137 142
150 155 132 136 141
180 155 133 137 142
210 155 134 137 142
LSD(0.05) 8 6 6
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Table 3. Effects of cropping system and Nitrogen rate on grain sorghum yields, Belleville, KS 1996-1998.

N Rate Cropping Systems 1996 1996 1998 Avg.
Ib/a bu/a
0 Continuous 92 51 55 66

Table 4. Yields of soybeans grown in rotation with grain sorghum, North Central Kansas Experiment Field,
Bdleville, KS, 1982-1998.

Year Yield Year Yield
bu/a bu/a
1982 338 1991 12
1983 15 1992 58
1984 20 1993 56
1985 28 194 32
1986 48 1995 41
1987 48 199 61
1988 18 1997 36
1989 25 1998 33
1990 30 Average 36




EFFECTSOF PLACEMENT, RATE, AND SOURCE OF STARTER
FERTILIZER CONTAINING POTASSIUM ON CORN AND
SOYBEAN PRODUCTION

W. Barney Gordon

Summary

FHed studieswere conducted at thelrrigation
Experiment Field, located near Scandia, on a
Crete gt loam soil. Starter fertilizer (7-21-7)
included two sources of potassum (K): sulfate of
potassum (SOP) and potassium chloride KCL).
The test dso included two placement methods
(in-furrow with the seed and 2 inchesto the sde
and 2 inches below the seed a planting) and five
application rates (50, 75, 100, 150, 200 Ib/a of
7-21-7). A no-starter check plot also was
included in the experiment. Sulfur rates were
balanced so that dl plots receved the same
amount, regardless of K source. Experiments
were conducted with both corn and soybeans.
For the corn experiment, nitrogen (N) as urea-
ammonium nitrate solution (28% UAN) was
applied immediatdy after planting so thet dl plots
recaeived 200 Ib/a N. Soybeans recelved no
additional N. When liquid 7-21-7 starter fertilizer
containing KCL was placed in-furrow, gran
yidd, plant stand, and early season dry matter
were reduced in both the corn and soybean
experiments. In the corn experiment, Starter
fertilizer containing KCL applied at the 100 Ib/a
rate reduced yield by 12 bu/a compared to the
same rate gpplied 2 x 2. Corn yield was reduced
40 buw/a when darter fertilizer containing KCL
was gpplied in-furrow at the 200 Ib/arate. When
starter fertilizer containing SOP was placed in-
furrow, no yield reduction was seen except & the
200 Ib/arate. When Starter fertilizer containing
K CL asthe K source was placed in-furrow with
soybean seed, yields and plant populations were
reduced regardless of rate. Yieds and
populations of soybean declined when in-furrow
rates of 7-21-7 starter fertilizer containing SOP
exceeded 100 Ib/a.

61

Procedures

This irrigated ridge-tilled experiment was
conducted a the Irrigation Experiment Fed,
near Scandia, on a Crete St loam soil. Andyss
by the KSU Soil Testing Lab showed that in the
corn experimenta areg, initid soil pH was 6.4;
organic matter content was 2.4%; and Bray-1 P
and exchangeable K in the top 6 inches of sail
were 43 and 380 ppm, respectively. In the
soybean area, soil pH was 6.5, organic matter
content was 2.2%, Bray-1 P was 45 ppm, and
exchangesble K was 350 ppm inthetop 6 inches
of soil. The expeimentd desgn was a
randomized complete block with three factors.
Both the corn and soybean testsincluded starter
fertilizer (7-21-7) made with two K sources
goplied ether in-furrow or 2 x 2 a five different
rates. A no-starter check dsowasincluded. The
two sources of K were sulfate of potassum
(SOP) and potassum chloride (KCL). A liquid
7-21-7 fertilizer was made usng ammonium
polyphosphate (10-34-0) and either SOP or
KCL and was applied at 50, 75, 100, 150, and
200 Ib/a. Sulfur was balanced so that al plots
received the same amount. Nitrogen as 28%
UAN also was baanced on dl corn plotsto give
a totd of 200 Ib/a. The soybean experiment
recéved no additiond N. The corn hybrid
Dekab 632 was planted on 22 April at the rate
of 31,000 seed/a. The soybean variety Dekab
CX370RR was planted on 12 May at therate of
200,000 seed/a in 30-inch rows. Both the corn
and soybeans were grown in a ridge-tillage
production system. Stand counts were taken 3
weeksafter emergence. Wholeplant samples (20
plants/plot) were taken at the V-6 stage. The
center two rows of each four row plot were
harvested for yield determination.



Results

Corn grain yields were affected by a sarter
fertilizer x placement x rate interaction (Table 5).
When SOP was used as the K source in the 7-
21-7 darter fertilizer and placed in-furrow with
the seed, grain yieds were not different than
those with fertilizer placed 2 x 2, except at the
200 Ib/arate. When 200 Ib/a of 7-21-7 Starter
fertilizer was applied in-furrow, yields were 14
bw/a less than when the same rate was gpplied 2
x 2. Plant population and whole-plant dry weight
a the V-6 stage were reduced by an in-furrow
gpplication of 200 Ib/a 7-21-7 containing SOP.
When KCL was used asthe K sourcefor 7-21-
7 darter fertilizer placed in-furrow, yieds were
reduced at al application rates compared to the
2 x 2 placement. A 50 Ib/ain-furrow gpplication
of 7-21-7 containing KCL reduced grainyield by
12 bu/aand plant population by 3,198 plantsa.
At the 200 Ib/arate, yields were reduced by 40

bwawithin-furrow application of starter fertilizer
containing KCL.

When darter fertilizer containing KCL was
placed in-furrow with the soybean seed, yidd
and plant population were reduced regardless of
rate (Table 6). At the 50 Ib/a rate of 7-21-7
containing KCL, yields were 9 bu/a less when
fertilizer was placed in-furrow as compared to 2
x 2. At the 200 Ib/a rate of 7-21-7 placed in-
furrow, yieldswere reduced 21 bu/a. Yiddsand
population of soybean declined when in-furrow
rate of 7-21-7 darter fertilizer containing SOP
exceeded 100Ib/a.

In both corn and soybean experiments, in-
furrow gpplications of sarter fertilizer containing
SOP reaulted in less sdt injury than those
containing KCL. Even at low application rates,
in-furrowapplicationsof fertilizer contaning KCL
reduced plant population and yield.

Table 5. Effects of placement, rate, and K source of 7-21-7 starter fertilizer on grain yield, population, and V-6
stage whole-plant dry matter uptake of corn, Irrigation Experiment Field, Scandia, KS, 1998.

Rate of Yidd, 1998 Yidd, Population, V6 Dry Wt.
Source Placement 7-21-7 1997 1998 1998
Ib/a bu/a plants/a Ib/a
o* 165 185 31405 166
SOP** In-furrow 50 180 222 31399 305
75 192 225 31401 325
100 195 226 31320 322
150 191 227 30612 320
200 182 221 27423 228
2x2 50 181 217 31410 320
75 190 224 31422 369
100 196 227 31397 370
150 198 232 31425 380
200 196 232 31415 378
(Continued)
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Table 5. Effects of placement, rate, and K source of 7-21-7 starter fertilizer on grain yield, population, and V-6
stage whole-plant dry matter uptake of corn, Irrigation Experiment Field, Scandia, KS, 1998.

Rate of Yidd, 1998 Yidd, Population, V6 Dry Wi.
Source Placement 7-21-7 1997 1998 1998
Ib/a bu/a plants/a Ib/a
KCL*** In-furrow 50 170 200 28200 180
75 168 195 25469 165
100 165 191 24875 159
150 164 189 23567 160
200 158 184 21496 149
2x2 50 182 220 31398 328
75 188 226 31408 331
100 195 226 31379 348
150 198 228 31415 356
200 198 227 31377 347
V% 20 23 15 40
LSD 8 9 485 2

(0_05)* *kK

*No-starter check plot was not included in statistical analysis.
**7-21-7 Starter fertilizer made using sulfate of potassium (SOP) asthe K source.
**%7-21-7 Starter fertilizer made using potassium chloride (KCL) asthe K source.
**%* Three-waly interaction LSD (placement x rate x K source.



Table 6. Effects of placement, rate, and K source of 7-21-7 starter fertilizer on yield, population, and V-6 stage
whole-plant dry matter of soybeans, Irrigation Experiment Field, Scandia, KS 1998.

Population, V-6 Dry Wt.,

Source Placement Rate of 7-21-7 Yield, 1998 Yield, 1997 1998 1998
Ib/a bu/a plants/a Ib/a
o* 55 61 195543 220
SOP** In-furrow 30 59 72 196056 310
75 60 2 195840 315
100 58 69 191987 289
150 50 4 150897 268
200 45 52 148642 240
2x2 50 58 73 198631 315
75 58 74 198386 320
100 57 73 197980 326
150 57 74 198164 330
200 56 2 197690 327
KCL*** In-furrow 50 51 56 167854 227
75 45 51 158975 215
100 42 51 146896 200
150 41 51 126785 188
200 37 51 122189 162
2x2 50 60 67 197896 32
75 61 73 198325 A1
100 59 73 197964 327
150 59 73 197836 32
200 58 72 198253 324
V% 48 51 40 41
LSD 7.0 8.0 9580 25
(0.05)****

*No-starter check plot was not included in statistical analysis.

**7-21-7 Starter fertilizer made using sulfate of potassium (SOP) asthe K source.
**x7.21-7 Starter fertilizer made using potassium chloride (KCL) as the K source.
****Three-way interaction LSD (placement x rate x K source.



RESPONSES OF CORN HYBRIDSTO STARTER
FERTILIZER COMBINATIONS

W. Barney Gordon and Gary M. Pierzynski

SUummary

In previous research at the North Central
Kansas Experiment Field, we found that some
corn hybrids grown under reducedHillage
conditions responded to darter fertilizer
containing nitrogen (N) and phosphorus (P) and
others did not. Little information is available
concerning variability in respongveness among
corn hybrids to Starter fertilizer containing a
complete complement of nutrients. This study
evauated the responses of four corn hybrids
(Pioneer 3563, Pioneer 3346, Dekalb 591, and
Dekdb 646) to darter fertilizer combinations
containing N, P, potassum (K), sulfur (S), and
znc (Zn). The experiment was conducted on a
Carr sandy loam soil located in the Republican
River Valey near Scandia, KS. Starter fertilizer
containing N and P increased V-6 stage dry
weight compared to the no-starter check
treatment for al corn hybrids tested. Grain yidd
of two of the corn hybrids (Pioneer 3563 and
Dekalb 646) did not respond to starter fertilizer,
regardless of dementd compostion. Starter
fertilizer containing N and Pincreased grainyield
of Pioneer 3346 and Dekalb 591 by 24 and 15
bu/a, respectively, compared to the no-starter
check. The addition of 10 Ib/a S to the Starter
fertilizer mix resulted infurther yield increasesfor
Pioneer 3346 and Dekalb 591. Additions of K
and Zntothe starter fertilizer mix did not increase
yield benefit.

Procedures

The ridge-tilled, furrow-irrigated corn study
was conducted on a farmer’s field in the
Republican River Vdley near Scandia, KSon a
Carr sandy loam soil. Analysis by the KSU Sail
Tegting Lab showed that initid soil pH was 7.2,

organic matter content was 1%, Bray-1 P was
21 ppm, and exchangesble K was 280 in the
surface 6 inches of soil. The ste had been in
ridge-tillage for 4 years prior to the establishment
of this study. Corn hybrids used were: Pioneer
3563, Pioneer 3346, Dekalb 591, and Dekalb
646. Theliquid Sarter fertilizer trestmentsusedin
both experiments are given in Table 7. Starter
fertilizer was applied 2 inches to the sde and 2
inches below the seed at planting. Corn was
planted on 23 April at therate of 30,000 seed/a.
Immediately after planting, N wasbaanced ondl
plots to give a total of 200 Ib/a. The N source
used in the experiment was urea-ammonium
nitrate solution (28% UAN), the P source was
ammonium polyphosphate (10-34-0), the K
source was KCL, the S source was ammonium
thiosulfate, and the Zn source was a liquid Zn-
NH; complex.

Results

Starter fertilizer containing N and Pimproved
V-6 stage dry matter production of all hybrids
tested (Table 8). Additiona response was
achieved when the starter fertilizer mix contained
S. Additions of K and Zn did not result in any
further dry matter increase.

Two hybrids (Pioneer 3563 and Dekal b 646
) did not show any yield response to starter
fatilizer (Table 9). This is conggtent with the
results of previous studies using these hybrids.
Starter fertilizer containing N and P increased
grainyield of Pioneer 3346 and Dekalb 591 by
24 and 15 bu/a, respectively. Addition of Stothe
dtarter fertilizer mix resulted in further yidd
increases of 12 bu/a for Pioneer 3346 and 11
buwafor Dekalb 591.



Starter fertilizer improved early-season starter fertilizer can be economica for some

growthin dl hybrids induded in the experiment. hybrids even on soils not low in avalable
However, this did not trandate into increased nutrients, particularly when corn is planted in a
grain yidd for dl hybrids. Results of this work high-residue production system.

suggest that responses to

Table 7. Starter fertilizer treatments, Scandia, KS 1998.

Treatment N P,0; K,O S ZN
1 0 0 0 0 0
2 30 30 0 0 0
3 30 30 20 0 0
4 30 30 0 10 0
5 30 30 0 0 1
6 30 30 20 10 1

Table 8. Mean effects of starter fertilizer combination on V-6 stage whole-plant dry weight of corn
hybrids, Scandia, KS, 1998.

Hybrid V-6 Whole Plant Dry Weight
Ib/a

Pioneer 3563 340

Pioneer 3346 332

Dekab 591 317

Dekalb 646 352

LSD (0.05) 19

Starter Combination

N PO, K,O S 2zn
Ibla-

O 0 0 0 150
30 3 0 0 340
30 30 20 0 0 365
30 30 10 0 398
30 30 0o 1 362
30 30 20 10 1 395
LSD(0.05) 22




Table 9. Effects of starter fertilizer combinations on grain yield of corn hybrids, Scandia, KS.

Hybrid Starter Fertilizer Yied, 1998 Yield, 1996-1998
Ib/a bu/a

Pioneer 3563 N P,O; K,OS Zn
0O 0 O 0O 162 188
30 30 0 0O 165 190
30 30 20 0 O 164 191
30 30 0 100 164 189
30 30 0 01 165 192
30 30 20 10 1 163 190

Pioneer 3346 0O 0 O 0O 152 149
30 30 0 0O 176 185
30 30 20 0 O 172 182
30 30 0100 O 188 199
30 30 0 0O 175 185
30 30 20 10 O 190 199

Dekalb 591 O 0 0 0O 155 152
30 30 0 0O 170 190
30 30 20 0 O 171 190
30 30 010 O 181 202
30 30 0 0 1 174 191
30 30 20 10 1 183 203

Dekalb 646 0O 0 0 0O 162 184
30 30 0 0O 165 184
30 30 20 0 O 164 183
30 30 0100 O 165 184
30 30 0 01 163 186
30 30 20 10 1 166 184

LSD(0.05) 7 8
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WHITE FOOD-CORN PERFORMANCE TEST

W. Barney Gordon

SUummary

Yidd of 30 white corn hybridsaveraged 170
bwa and 11 hybrids had yields of more than 180
bu/a. Lodging averaged 4.3% and grain moisture
at harvest averaged 16.5%.

I ntroduction

I ncreased marketing opportunities and profit
potentia have creasted interest among area
farmers to convert acres to white food-corn
production. White corn hybrids have didtinctive
gendtic traits for specific end-use purposes. Dry
millers grind food corn into arange of degermed
corn products induding flaking grits, corn flour,
brewer grits, germ, and medl. These productsare
used for breskfast cereals and snack foods. The
best qudity dry-milling corn has large-szed
kernels, low kernel-size variability, harder kerndl
texture, and higher protein content. Harder type
dent is desired because dry millers prefer larger
flaking grits vs. akernd that is easly crumbled.
Breakfast cered manufacturers pay a premium
for large pieces of unbroken corn endosperm that
can produce larger corn flakes. Wet millers
Separate corn into basic components (starch,
protein, fiber, and germ), with the principd
component being starch. The generd quditiesfor
wet milling corninclude low moisture, no mold or
mycotoxins, minimum broken kernels, and low
incidence of stresscracks. Masamillerscook the
food corn with limein order to soften the kernel
and remove the pericarp. This processis known
as nixtaamalization and the resulting corn is
known as nixtamal. The nixtamal is ground
with stones into masa which then is made into
tortillas, tortilla chips, or other Mexican snack
foods.

Thistest isone of 13 locationsincluded in a
regional white corn performance test conducted
by Dr. L. L. Darrah with the USDA-ARS a the
Universty of Missouri-Columbia. The 1998 test
included 30 white corn hybrids and 3 yelow
hybrid checks.

Procedures

Anhydrous ammoniawasapplied on 18 April
at the rate of 200 Ib/a. The test was planted on
22 April at the rate of 30,000 plants/a. Starter
fertilizer (30 Ib N + 30 Ib P,Os/a) applied 2
inchesto the sde and 2 inches below the seed a
planting. Furrow- irrigations were applied on 1
July, 8 duly, and 20 July. Three inches of water
were applied at each irrigation. The test was
harvested on 20 October using a modified E
Gleaner combine.

Results

Overdl gran yidd in this test was 171 bu/a
and ranged from 138 to 199 bu/a (Table 10).
Yiedd of white corn hybrids (30 hybrids)
averaged 170 bu/a The average of the three
ydlow corn hybrids included in the test (Pioneer
3245, Pioneer 3394, and B73xM017) was 176
buwa. Eleven of the 30 commercia white corn
hybrids (Asgrow RX901W, Garst N6278W,
Novartis N71-T7, Pioneer 3203W, Pioneer
32H39, Pioneer 32Y65, Pioneer X1167BW,
Pioneer X1177PW, Vineyard Vx4596, Wilson
1780W, and Wilson E8051) yielded more than
180 bu/a. Stak lodging averaged 4.3% and
ranged from O to 10.6%. Grain moisture at
harvest averaged 16.5%. Grain quality
information of dl entries (average of five test
locations) isgivenin Table 11.



Table 10. Grainyield, stalk lodging, ear height, days to mid-silk, and grain moisture at harvest of white corn
hybrids, Irrigation Experiment Field, Scandia, KS.

Yied, 1998  Yidd, 1997 Stalk Daysto

Entry L odged Ear Height Mid-Silk Moist.
bu/a bu/a % inches %

Asgrow RX901W 1954 0 3.7 82.7 16.6
Dekalb DK665W 141.3 102 36.0 78.0 16.1
Dekalb EXP868W 1444 16 36.7 77.3 152
Garst 8419W 146.9 28 353 78.0 163
Garst 8490W 1420 166.4 5.7 377 783 164
Garst N6278W 1816 82 40.3 79.0 159
IFSI 90-1 1380 2014 81 320 80.7 16.7
IFSI 95-1 1700 150.7 49 323 82.3 179
IFSI 98-1 150.8 7.7 39.0 74.7 16.1
LG SeedsNB749W 159.9 145.7 81 30.7 80.7 171
NC+6989W 1731 12 380 79.0 16.3
NC+REB52W 175.2 41 377 82.7 183
NovartisN71-T7 184.3 43 373 780 157
Pioneer 3203W 186.2 1555 08 38.0 80.0 166
Pioneer 32H39 187.3 2624 04 35.3 773 165
Pioneer 32Y65 181.0 0.0 30.7 773 165
Pioneer X1167BW 199.8 00 420 78.0 174
Pioneer X1177PW 185.3 48 30.3 770 165
Tennessee TN 98-1 161.2 9.7 417 82.7 185
Vineyard Vx4337 160.8 21 3.7 783 15.7
Vineyard Vx4517 176.2 0.0 390 82.7 180
Vineyard Vx4596 180.1 12 320 783 17.7
Whisnard 50AW 1717 194.9 6.5 39.0 783 16.3
Whisnard 51AW 1770 164.2 10.6 373 787 159
Wilson 1789W 189.1 196.0 9.3 373 770 159
Wilson E8051 1934 0.8 383 82.3 173
Zimmerman Z62W 1539 1850 84 320 82.3 16.0
Zimmerman Z64W 180.9 187.2 70 9.7 8L7 175
Zimmerman Z74W 157.2 40 347 80.0 156
Zimmerman Z75W 1554 38 380 82.7 156
Y ellow check 165.1 1571 6.8 36.3 78.7 154
B73xMol7
Y ellow check Pioneer 191.2 1875 0.0 34.0 78.0 155
3245
Y ellow check Pioneer 1725 2234 04 387 78.7 157
33A
Mean 1706 183.2 43 365 794 165
LSD (0.05) 88 185 53 10 20 10
V% 32 6.2 743 17 15 37
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Table 11. Grain quality datafrom the 1998 L ate White Corn Performance Test (Average of Five Locations).

Test 100-Kernd Kernel Horny
Entry Weight Weight Kernd Size Thins Density Endosperm

Ib/bu gram cc % glcc %
Asgrow RX901W 63.3 30.3 023 423 133 91
Dekab DK665W 634 36.3 0.27 158 133 0
Dekab EXP863W 59.6 364 0.28 84 130 86
Garst 841W 63.7 A7 0.26 219 133 0
Garst 8490 61.3 323 025 317 130 88
Garst N6278W 62.3 305 023 3.2 131 0
IFS 90-1 63.3 331 025 231 133 91
IFS 95-1 62.9 30.3 023 364 134 92
IFS 98-1 61.8 34.2 0.26 169 132 88
LG Seeds 62.7 311 023 323 132 88
NB749W
NC+6989W 634 293 022 330 134 A
NC+ REG52W 61.7 3338 025 215 133 88
NovartisN71-T7 62.2 29.2 022 451 132 87
Pioneer 3203W 60.7 338 0.26 190 130 89
Pioneer 32H39 62.1 30.9 023 388 133 91
Pioneer 32Y65 62.1 32.7 025 337 132 92
Pioneer X1167BW 62.3 36.3 0.26 173 133 91
Pioneer X1177PW 62.0 327 025 20.6 133 Q0
Tennessee TN98-1 60.0 36.3 0.28 6.9 130 86
Vineyard x4337 61.2 335 0.26 537 131 87
Vineyard Vx4517 62.8 322 024 39.2 133 93
Vineyard Vx4596 634 342 0.26 234 133 91
Whisnard 50AW 62.7 325 024 284 133 89
Whisnard 51AW 63.3 325 024 275 134 0
Wilson 1780W 60.8 30.6 024 170 130 86
Wilson E8051 60.9 36.3 0.27 6.3 133 0
Zimmerman Z62W 60.8 349 0.26 84 132 89
Zimmerman Z64W 60.1 330 025 14.7 132 0
Zimmerman Z74W 63.0 36.8 0.28 119 134 95
Zimmerman Z75W 60.7 430 0.26 14.8 130 A
Y ellow check 62.3 36.8 0.27 219 133 A
Pioneer 3245
Y ellow check 59.9 3Kl 0.27 194 130 86
Pioneer 3394
Mean 61.9 332 025 245 132 0
LSD (0.05) 11 29 0.02 116 0.02 35
V% 14 6.9 6.7 375 10 31
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USE OF EARLY-SEASON SOYBEAN PRODUCTION SYSTEMS
IN CROP ROTATIONS

W. Barney Gordon, Scott A. Staggenborg, and DaleL. Fjdll

Summary

Eighteensoybean varietiesin maturity Groups
[-1V were grown in rotation with grain sorghum.
Yiddsof Group Il soybeanswereequa toyields
of Group |11 and superior to yiddsof Group IV.
Yiddsof Group | soybeanswere not as good as
those of Group 111 but still greater than those of
Group V. Late Group | and early Group Il
soybeans matured 25 and 19 days ealier,
respectively, than Group 1V soybeans, thus
dlowing for earlier harvest and a longer fall
period of soil water recharge. Seed quality was
poorer in Group | and Group Il soybeansthanin
Groupslil and IV.

I ntroduction

The resent passage of new farm legidation
gives farmers the flexibility to plant the most
profitable crop rather than plant to maintain base
acres of afarm program crop. This encourages
crop rotations. Opportunitiesexist for expanding
soybean acresin central Kansas. Grain sorghum
is grown on a large number of dryland acresin
central Kansas. Inthe past, much of thissorghum
was grown ether in a continuous system or in
occasiond rotation with whest.

A dryland grain sorghum-soybean rotationa
sudy was established a the North Central
Kansas Experiment Field at Beleville in 1981.
Results show that yield of grain sorghum was
25% greeter when grown in annua rotation with
soybeans. Nitrogen fertilizer required to achieve
maximum sorghum yield was reduced by 30 Ib/a
by rotation with soybeans. Soybean yied
averaged over the period 1982-1997 was 35
bu/a. Soybean yields ranged from alow of 12
buwato a high of 58 bu/a. Producer acceptance
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of soybean production in the 24- to 28-inch
annua  ranfal aea of Kansas has been
somewhat dow. This may be dueto large year-
to-year varidaion in soybean yidds and the
perception that sorghum following soybean may
yidd less because of water use by soybean
during the preceding crop year. The traditiona
late Group Il and early Group IV maturity
soybeans grown in the area can use significant
amountsof water in August and early September.
Earlier maturing soybeans (late Group | through
early Group Ill) use the maximum amount of
water earlier in the growing season when it is
more likey to be avalable, thus potentialy
providing greater year-to-year yield stability and
leaving alonger period for soil water rechargefor
the following crop.

This research is designed to investigate the
yidd potential, seed quality, and water use of
early maturing soybeans and to assess the effects
of soybean maturity group onyidd of afollowing
grain sorghum crop.

Procedures

Research was conducted at the North
Central Kansas Experiment Field located near
Bdlevile on a Crete sSit loam soil. The
experiment conssted of 18 soybean varieties
thet range in maturity from late Group | to early
Group 1V. Soybean varieties included in the
experiment arelised in Table 11. The soybeans
were grown in rotation with grain sorghum. A
continuous grain sorghum trestment also was
included. Soybeans were planted on 15 May at
the rate of 10 seed/ft into grain sorghum stubble
without additiond tillage. Group 1 and I
soybeans were harvested on 28 September, and
Groups 11



and 1V were harvested on 14 October. At
meaturity, 10 plants from each plot were selected
at random for yield component andysisand plant
height measurements. Seed sampleswere tested
for germination by the Kansas Crop
Improvement Association Seed Testing Lab.
Gravimetric soil water measurementswere made
a planting and again at maturity to adepth of 36
inches. The continuous sorghum and
sorghun/soybean rotation blocks used in this
experiment wereestablished onthefiedin 1996.

Results

Ranfdl in July was above average, but
Augus and September were much drier than
normd. Yieldsof al three Group | varigtieswere
gregter than yields of varieties in Group 1V
(Table 13). Seed yidds of later maturing
soybeans probably were reduced by the late-
season drought. When averaged over the three

vaieties in each category, yield of Group Il
soybeans was equa to yidd in Group 111 (Table
14). Yidd of Group | soybeanswas not as good
asthat of Group 11 but was il better than that
of Group V. Late Group | and early Group 11
soybeans matured 25 and 19 days earlier than
Group IV soybeans, respectively. Earlier
soybean harvest allows producers to spread out
fal harvest work load and plant wheet inatimely
manner. Soybeansin Group Il used 2 inchesless
water during the growing season than soybeans
in Group IV. Soybeans in Group | were shorter
inheight than soybeansin latter groups. The short
stature limited pod sitesand reduced yields. Seed
quality was poorer in Group | and |l soybeans
thanin Group 11l and Group IV. Seed of early
season vaieties mature  during a time when
temperaturesaredtill very warm, whereas seed of
later maturing varieties matures in September
when temperatures are normdly cooler.

Table 12. Soybean varigtiesgrown in rotation with grain sorghum, North Central Kansas Experiment Field,

Bdleville, KS, 1998.

Group Midland Dekdb Pioneer
Latel X188 173 9172
Ealy Il X229 228 9233
Latell 8286 289 9281
Early 111 8312 313 9306
Mid 111 8355 351 9352
Ealy IV 8410 415 9421
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Table 13. Yidd of early-season soybean varieties in rotation with grain sorghum, North Centra Kansas
Experiment Field, Belleville, KS, 1998

Variety Group Yidd, bu/a
Midland X188 Latel 41
Dekalb 173 Latel 39
Pioneer 9172 Latel 39
Midland X229 Early 11 44
Dekalb 228 Early 11 44
Pioneer 9233 Early Il 47
Midland 8286 Latell 43
Dekalb 289 Latell 41
Pioneer 9281 Latell 45
Midland 8312 Early 111 46
Dekalb 313 Early 111 44
Pioneer 9306 Early 1l 43
Midland 8355 Mid 111 44
Dekalb 351 Mid 111 46
Pioneer 9352 Mid 111 43
Midland 8410 Ealy IV 36
Dekab 415 Ealy IV 35
Pioneer 9421 Ealy IV 34

LSD (0.05) 3
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Table 14. Seed yidd, maturity, plant height, water use, and germination of soybean groups, North
Centrd Kansas Experiment Fidd, Belleville, KS 1998.

Maturity Seed
Group Yidd Daysto Maturity Pant Height Water Use* Germination
bu/a days inches inches %
Latel 40 110 25 13.2 62
Early 11 44 116 31 13.8 73
Latell 43 121 33 14.5 77
Early 111 44 126 31 14.7 81
Mid 111 44 129 32 15.0 88
Ealy IV 35 135 36 155 92

* water use= rainfdl plus stored soil water.
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EFFECTS OF PLANTING DATE AND ROW SPACING ON
GRAIN SORGHUM YIELD

W. Barney Gordon and Scott A. Staggenbor g

Summary

In1997, yield of grain sorghum was reduced
by 25 bwa by deaying planting until late June.
Yidd of grain sorghum wasimproved by planting
in narrow rows a alae planting date, but yieds
were not affected by row spacing a a norma
planting date. In 1998, yield was not affected by
planting date. Yied of the full-season hybrid
Pioneer 8310 was reduced by narrower row
gpacing. Yidds of early and mid-season hybrids
were not affected by row spacing. When grain
sorghum is planted in late May, yidds are not
improved by narrowing row spacing. When
planting is delayed past the optimum time, yields
can be improved in some years by planting in
rows narrower than the conventional 30 inches.

I ntroduction

Crop dengty can be manipulated by varying
row width or within-row dendty. Dengties can
bemaintained, but the development of cover and
the pattern of crop water use are dtered by
planting crops in wider rows. These effects
operatethroughinteraction between root systems
within the soil volume available for rooting. Use
of soil stored moisture by annua crops depends
on the rate at which roots expand into the
avalabile soil volume. Planting pattern can be
manipulated to control the time when the crop
reaches moisture. Uniform spacing (narrow row
width with longer intervas between plantsin the
same row) dlows for the shortest time for roots
to reach the perimeter of the available space.
Crowding plants in wide rows redtricts early
water use and crop growth. Water use is
digributed over longer periods. Spacing
arrangements serve as a practica means for
managing the performance of root systems.
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Production strategiesto efficiently use stored soil
water and limited seasond precipitation include
choice of hybrid, planting date, plant population,
and row width.

Procedures

A dryland experiment was initiated in 1997
at Scandiato determinetheeffect of planting date
(mid-May and mid-June); row spacing (15 and
30 inches); and plant population (30,000,
60,000, and 90,000 plants/a) on grain sorghum
yield. In 1997, planting dates were 20 May and
20 June. Plotsin both row spacings were planted
with a John Deere 71 unit planter. Plots were
overplanted and thinned to desired populations.
IN1998, the population variable wasreplaced by
a hybrid maturity variable The experiment
conssted of two planting dates, two row
gpacings (15 and 30 inches); and three hybrids
(Pioneer 8699, Pioneer 8500, and Pioneer
8310). Planting dates in 1998 were 21 May and
17 June. Plotswere planted at the uniform rate of
60,000 seed/a.

Results

When averaged over row spacing and plant
populations, grain sorghum yields in 1997 were
25 bu/a greater for the May planting than for the
June planting (Table 15). Row spacing did not
affect grain yidd at the May planting date, but at
the June planting date, yiedin 15-inch rowswas
29 bu/a greater than that in 30-inch rows.
Temperaturesin August werelower thannormd,
which dowed crop development. An earlier than
normd frost aso was recorded. Early-season
crop growth rateis often greater in narrow rows
than in wide rows because of



more efficient light interception and greater sol
water use. Thisearly-season growth advantagein
the 15-inch rows helped overcome some of the
disadvantages of late planting.

The growing seasonin 1998 waswarmer and
longer than normd. Growing degree units

in August and September were above normal.
Gran sorghum yields were not affected by
planting date (Table 16). Row spacing did not
affect the yields of Pioneer 8699 or Pioneer
8500, but yield of Pioneer 8310 was reduced in
narrow rows at both planting dates. Pioneer
8310 isatdl, lale-maturing hybrid and may not
be well suited to narrow-row production.

Table 15. Effects of planting date, row spacing, and plant population on grain sorghum yield,

Scandia, KS, 1997.

Pant Date Row Space Population GranYidd
inches plantsa bwa
May 20 15 30000 115
60,000 131
90,000 129
30 30,000 98
60,000 135
90,000 140
June 20 15 30,000 105
60,000 114
90,000 120
30 30,000 76
60,000 86
90,000 91
LSD(0.05) 7
Means (average over Yidd, bua
population)
May 22 15 125
30 124
June 20 15 113
30 84
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Table 16. Effects of planting date, row spacing, and hybrid on grain sorghum yield, Scandia, KS,

1998.
FAanting Date Row Spacing Hybrid Yidd
bu/a
May 21 15 Pioneer 8699 136
Pioneer 8500 134
Pioneer 8310 127
30 Pioneer 8699 131
Pioneer 8500 140
Pioneer 8310 144
June 17 15 Pioneer 8699 143
Pioneer 8500 143
Pioneer 8310 116
30 Pioneer 8699 141
Pioneer 8500 138
Pioneer 8310 137
Means (averaged over Yidd, bua
hybrid)
May 21 15 132
30 138
June 17 15 134
30 139
NS*

*Not sgnificant at the 0.05 level of probability.



INFLUENCE OF ROW SPACING AND PLANT POPULATION ON
CORN PRODUCTION

W. Barney Gordon, DaleL. Fjell, and Scott A. Staggenborg

Summary

Studies were initiated to investigate the
effects of row spacing and plant population on
corn grain yield. Two sites (one dryland and one
irrigated) were located in Republic County and
one irrigated test was located at the Sandyland
Experiment Field near St. John. The test
congsted of threerow spacings (30, 20, and 15
inches) and four plant populations (20,000,
26,000, 32,000, and 36,000 plants/a). Growing
seasonrainfal wasover 3inchesbeow norma at
the Bdleville Ste, but July rainfdl wasided. The
test averaged 154 bu/acre. Yields were not
affected by ether row gpacing or plant
populations. Stands were erratic at the Larson
Farm, and the test was abandoned at thissite. At
the St. John location, yield in the 15- and 20-
inch rows was 10 bu/a greater than that in 30-
inch rows. Response to plant population was
inconsstent.

Introduction

Early in the century, corn was grown in rows
spaced about 40 inches gpart to accommodate
horse-drawn equipment and later mechanized
equipmert and post-emergent  cultivation
practices. The devel opment of effective chemica
herbicides and narrow row equipment has given
producers the option of reducing row spacing.
With the development of corn heeders for
combines cagpable of harvesting 15- to 20-inch
rows, interest in narrow-row corn spacing (less
than 30 inches) is being renewed among
producers in many regions. Recently published
information on narrow row spacings is limited.
Most narrow-row corn research has been
conducted in the upper Midwest region and has
compared only two row spacings (conventional
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30 inch to one other narrower spacing).
Information concerning narrow-row  spacing
effects on corn grain yields is needed under
Kansas conditions. This research compares
conventional 30-inch rows to 15 two narrower
rows a four plant populations.

Procedures

Experiments were conducted at the North
Central Kansas Experiment Fidd near Bdlleville,
the Richard Larson Farm at Scandia (both sites
were located in Republic County), and the
Sandyland Experiment Feld located at St. John.
The soil & Bdlevilleis a Crete slt loam, and the
s0il at the Larson FarmisaCarr sandy loam. The
experiment at St. John was conducted on a Pratt
loamy fine sand. The Belleville site was dryland.
The Larson and St. John locations were both
center- pivot irrigated. The experiment cons sted
of three row spacings (30-, 20-, and 15-inch
rows) and four plant populations (20,000, 26,000,
32,000, and 36,000 plants/a). In addition, the
experiments at Bdleville and St. John included
two corn hybrids (Pioneer 3394 and Pioneer
3325), but only Pioneer 3394 was used a the
LarsonFarm. A John Deere 71 Unit planter was
used at dl locations. Plots consisted of four 30-,
gx 20-, or eght 15-inch rows. All plots were
oveplanted and thinned to the desred
populations.

Results

Growing season rainfal was below normd at
the Belleville location, but July precipitation was
above norma. Although yields were very good,
there was no response to row spacing or plant
population (Table 17). When averaged over the 3



years of the experiment, 30-inch rows yielded
dightly better than narrower row spacings.

When averaged over the 2 years of the
experiment at the Larson Farm, narrowing row
spacing improved yields by 17 bu/a (Table 18).
However, thisrepresentslessthan a10% increase
in yield over the conventiona 30-inch rows.

Yiddsat the Sandyland Expt. Fidld averaged
158 bu/a (Table 19). Yidldsin 15

inchand 20-inch rowswere 10 bu/a greater than
those in 30-inch rows. Little yield response was
seen in populations above 26,000 plants/a

Although a some locations in some years,
yieldswereimproved by planting in row spacings
lessthan 30 inches, the responses have not been
conggtent or large in magnitude. Generdly, yidd
responses to narrow row spacings have been
10% or less.

Table 17. Effects of row space and plant population on corn grain yield, North Central Kansas Experiment Field,

Bdleville
Yidd

Row Spacing Population 1998 1997 1996 Avg.
Plants/a bu/a

30inch 20000 147 79 96 107
26,000 158 79 105 114
32,000 152 83 115 117
36,000 151 82 119 117

20inch 20,000 153 62 91 102
26,000 156 57 103 105
32,000 153 57 116 109
36,000 144 58 123 108

30inch 20,000 159 52 95 102
26,000 151 54 104 103
32,000 155 55 120 103
36,000 163 55 135 118

Row Space M eans

30inch 152 81 109 114

20inch 152 58 108 106

15inch 157 54 114 108

LSD (0.05) NS 11 NS

Population M eans

20,000 153 64 94 104

26,000 154 63 104 107

32,000 153 65 117 112

36,000 153 65 126 115

NS NS 10

NOU SIgniTicant at the U.Us 1evel O probablTity.



Table 18. Effects of row spacing and plant population on corn grain yield, Larson Farm, Scandia, KS.

Yidd

Row Spacing Population 1997 1998 Avg.
plants/a bu/a

30inch 20000 134 121 128
26,000 156 145 151
32,000 177 163 170
36,000 180 167 174

20inch 20,000 163 136 150
26,000 188 144 166
32,000 200 164 182
36,000 204 164 184

15inch 20,000 167 140 154
26,000 182 152 167
32,000 200 163 182
36,000 206 189 198

Row Space M eans

30inch 162 149 156

20inch 189 152 171

15inch 189 161 175

LSD(0.05) 8 8

Population M eans

20,000 154 132 143

26,000 175 147 161

32,000 192 163 178

36,000 197 173 185

LSD(0.05) 10 9




Table 19. Effects of row spacing and plant population on corn grain yield, Sandyland Experiment Field, St. John,
KS.

Yied

Row Space Population 1998 1997 Avg.
plants/a bu/a

30inch 20000 151 217 184
26,000 147 234 191
32,000 149 245 197
36,000 154 246 200

20inch 20,000 158 225 192
26,000 166 243 205
32,000 154 241 198
36,000 164 244 204

15inch 20,000 161 232 197
26,000 172 242 207
32,000 163 259 211
36,000 154 253 204

Row Space M eans

30inch 150 235 193

20inch 161 238 200

15inch 162 247 205

LSD(0.05) 101 NSt

Population M eans

20,000 156 225 191

26,000 161 240 201

32,000 156 248 202

36,000 157 248 203

LSD(0.05) NS 10

*Not significant at the 0.05 level of probability.
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EFFECTS OF PLANTING DATE AND SEEDING RATE ON GRAIN
YIELDSOF TWO WINTER WHEATS GROWN IN
NORTH CENTRAL KANSAS

Scott A. Staggenborg and W. Barney Gordon

Summary

Individua operations and weather conditions
in north central Kansas influence wheet planting
dates. Increased double- cropping of whesat after
a summer crop has resulted in an increase in the
number of acres planted in mid to late October.
A study was designed to assessthe performance
of two wheat varieties from Kansas State
University, Jagger and 2137, a severd planting
rates and planting dates in 1995 and 1996 in
north central Kansas. Seeding rates of 30, 60,
90, and 120 Ibs of seed/a were used at three
planting dates (gpproximately Sept. 20, Oct. 5,
and Oct. 20). As planting was delayed, headsa
and yield decreased asthe result of adry winter.
Severd warm periodsfollowed by extreme cold
in February and March of 1996 damaged Jagger,
whichbroke dormancy during thisperiod. Jagger
yields were 20 bu/a lower than those of 2137.
Spring tillers accounted for a large portion of
Jagger’ syield. Thisresultedinlower test weights
than 2137, because the grain from the late tillers
developed during hotter temperatures in late
June. These results illugtrate the importance of
planting winter wheet in north central Kansas so
that adequate fal growth can be achieved. Such
growthadsthe plant in winter surviva and spring
regrowth.

I ntroduction

Panting date selection for wheat in north
central Kansas often must be balanced between
early planting to achieve better stands and fall
growth and late planting to reduce the effects of
Hessian fly, cheat, and take-al root rot. More
intengve cropping systems have resulted in more
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acres of double-cropped whest after a summer
row crop. As a result, the number of wheat
acres being planted in mid-to-late October dso
has increased.

Seeding rates for wheat vary less than
planting dates. Recommended wheat-seeding
rates for northeast Kansas are currently from 60
to 120 Ibs/a. Aswhest planting is ddlayed, plant
growth and tiller production are reduced as a
result of cooler temperatures. It isreasonableto
assume that increasing seeding ratesasplanting is
delayed should compensate for reduced full tiller
production and increase yields.

The objectives of this study were to evauate
wheat yields at three planting dates and four
seeding rates in north central Kansas.

Procedures

This study was conducted at the North Central
Experiment Field at Beleville, KS. Treatments
consisted of two varieties (Jagger and 2137); four
seeding rates, 30, 60, 90, and 120 Ibs/a; and three
planting dates (listed in Table 20). A factoria
arrangement of treatments in a randomized
complete block design with threereplicationswas
used. All plots were 300 sq ftin Size.

Grain yidd, test weight, and moisture were
determined in July in 1996 and 1998. Yields
were adjusted to 12.5% moisture.

Results

As expected, dl three main effects (planting
date, seeding rate, and variety)



affected grain yields (Table 21). Grain yidds
increased as seeding rates increased from 30 to
120 Ibg/a, but yields at 90 and 120 Ibs/a were
not Sgnificantly different (Table 22).

Growing condition differences between the 2
years of the study affected grain yidd differently
each year asindicated by the Sgnificant planting
date by year and variety by year interactions
(Table 21).

Asplanting wasddayedin 1995, grainyields
declined (Table 23). This response was the
result of dry conditions during October through
December reducing late-season growth. When
planting was delayed from late September to
early October in 1997, grain yields were not
affected (Table 23). However, ddaying planting
until mid-October reduced yields by 38 bu/a.

A seriesof warm/cold cyclesin February and
March 1996 reduced grain yieds of Jagger in
1996 (Table 24). In 1998, both varieties
produced sSmilar grain yields.

Conclusions

Seeding rates of 90 and 120 Ibs/a produced
gmilar yields across two growing Seasons.
Ddaying planting until mid-October reduced
yields over 40% compared to an early October
planting date. A late-September planting date
produced the maximum yieldswhen October and
November received below average ranfal.
Performances of Jagger and 2137 were Smilar
under normal conditions,

Table 20. Planting dates for the 1995-96 and 1997-98 whest

growing seasons a Bdleville, KS.

1995-96 1997-98
September 25 September 20
October 5 October 2
October 23 October 16




Table 21. Mean squares for wheat yields from
two growing seasons & Belleville, KS.

Source df Mean Square
Replication 2 2107.9**
Yea (Y) 1 12026.8**
Vaigy (V) 1 2943.1**
Date of Planting 2 14130.2**
(D)
Rate of Planting 3 1159.8**
(R
V*Y 1 4471.1**
D*Y 2 1920.0**
R*Y 3 25.9
V*D 2 332.7
V*R 3 36.7
D*R 6 110.5
V*D*Y 2 116.5
V*R*Y 3 194.1
D*R*Y 6 81.5
V*D*R 6 218.2
V*D*R*Y 6 93.7
Error 92 1152
C\V. (%) N/A 198

**|ndicates significant at the 0.01 probability
level

Table 23. Wheat yields for three planting dates
during two growing seasons a Belleville, KS.

Table 22. Whest yields for four seeding rates
averaged across two varieties, three planting
dates, and two growing seasonsat Bdleville, KS.

Seading Rate GranYidd
Ibs/a bwa
30 46.6
60 53.9
90 58.0
120 59.2
LSD o) 5.0

Plant Date 1995-96 1997-98
bu/a Table 24. Wheat yields for two varieties during
L ate September 65.6 69.4 two growing seasons at Belleville, KS.
Early October 471 74.4 Variety 1995-96 1997-98
Mid October 23.1 46.9 bwa
LSD (405 6.2' Jagger 35.2 64.6
T LSD for comparing means within a growing 2137 55.4 62.5
season only. LSD 05 5.0

T LSD for comparing means within agrowing
season only.



KANSASRIVER VALLEY EXPERIMENT FIELD

Introduction

The Kansas River Vdley Experiment Field
was established to study how to manage and use
irrigetion resources  effectively for crop
production in the Kansas River Vdley. The
Paramore Unit conssts of 80 acres located 3.5
miles east of Slver Lake on US 24, then 1 mile
south of Kiro, and 1.5 miles east on 17th treet.
The Rossville Unit conssts of 80 acreslocated 1
mile east of Rossville or 4 miles west of Slver
Lakeon US 24.

Soil Description

Soils on the two fidds are predominately in
the Eudora series. Smdl areas of soils in the
Sarpy, Kimo, and Wabash series aso occur.
The soils are wdl drained, except for small areas
of Kimo and Wabash soils in low areas. Sall
texture variesfrom glt loam to sandy loam, and
the soils are subject to wind erosion.

Most soils are deep, but texture and surface
drainage vary widdly.

1998 Weather | nformation

The frost-free season was 33 days longer
thanthe 173-day average. Thelast 32E Ffrosts
in the spring were on April 18 a the Rossville
Unit and on April 19 a the Paramore Unit
(average, April 21), and the firg frogt in the fall
was on November 11 (average, October 11).
Precipitation was above normd in the fal of
1997; below normal from January through May
and in August; and above normd in June, July,
and September (Table1). Precipitationtotalsfor
October, 1997 through September, 1998 were
7.59 and 7.46 inches below normal for the
Paramore and Rossville Units,  respectively.
Corn and soybean yields were both lower than
normd.

Table 1. Precipitation at the Kansas River Valey Experiment FHeld.

Month Rossville Unit Paramore Unit
1997-1998 30-Yr. Avg. 1997-1998 30-Yr. Avg.
Inches Inches

Oct. 248 0.95 222 0.95
Nov. 1.28 0.89 0.80 1.04
Dec. 2.14 242 3.06 2.46
Jan. 114 3.18 0.87 3.08
Feb. 0.64 4.88 0.75 4.45
Mar. 231 5.46 134 554
Apr. 1.58 3.67 1.08 3.59
May 1.29 344 2.60 3.89
June 5.95 464 501 381
July 5.96 297 5.10 3.06
Aug. 1.03 1.90 121 1.93
Sep. 2.25 124 3.73 143
Totd 28.05 35.64 27.77 35.23




CORN HERBICIDE PERFORMANCE TESTS

Larry D. Maddux

Summary

Sixteen herbicides were evduated in a
preemergencetest (PRE) and 20 were evduated
in a postemergence test (POST). Slight injury
was obtained with several POST trestmentsbut
had no effect on yield. All treatments, except
one, in both tests gave greater than 80% control
of large crabgrass, Pamer amaranth, and
common sunflower. Untreated checks yielded
only 65 and 85 bu/ainthe PRE and POST tests,

respectively.
I ntroduction

Weed competition can limit crop yidds.
Chemical weed control and cultivation have been
used to control weeds in row crops. Two corn
herbicide tests were conducted, a preemergence
test (PRE) and a postemergence test (POST).
These sudies included severd of the newer
herbicides for use on corn. The major weeds
were large crabgrass (Lacg), PAmer amaranth
(Paam), and common sunflower (Cosf).

Procedures

Both tests were conducted on a Sarpy fine
sandy loam soil previoudy cropped to soybeans
withapH of 6.8 and an organic matter content of
1.1%. Pioneer Brand 33R78 and Asgrow 701
I'T corn hybrids were planted at 26,200 seeda
in 30-inch rows on April 23 and May 4 for the
PRE and POST tests, respectively. Anhydrous
ammonia at 150 lbs N/a was applied preplant,
and 10-34-0 fertilizer was banded at planting a
1201bs/a. Herbicideswereapplied: preemergent
(PRE) - May 4 and early postemergent (EP) -
May 27 inthe PRE test and preemergent (PRE) -
April 24, early postemergent (EP) - May 22,
and mid- postemergent (MP) - June 9 in the
POST test. Plotswere not cultivated. Reported
crop injury ratingswere made on May 27 for the
PRE test and May 30 for the POST test. Ratings
reported for weed control were made on June

11 for the PRE test and June 19 for the POST
test. The fird ggnificant ranfdl after PRE
herbicide application was on May 11 (0.78
inches). Plotswere harvested on September 25
using amodified Gleaner E combine.

Results

In the PRE tes, the greatest corn injury was
observed with the Baance + Axiom trestment
(Table2). All treetments gave greater than 80%
control of Lacg and Paam. All treatments except
Axiom + Baance + Atrazine gave greater than
80% control of Cosf. Thistreatment had only 1.0
oz/aBaance and 1.11 Ib/a Atrazine 90DF. The
trestment of Balance + Atrazine, 1.25 oz/a +
1.39 Ib/g, resulted in 95% Cosf control. The
control plot yielded only 65 buw/a. The Axiom +
Bdance + Atrazine treetment had ayidd of 126
bu/a, which wasrelated to the poor Cosf control.
Yiddsof theother treatmentsranged from 142to
204 bu/a.

Corn injury was observed with severd of the
POST treatments 7 days after application (Table
3). The two trestments containing Aim had the
greatest injury but did not seem to affect yield.
Lacg control ranged from 72 - 95%. All
treatments did a good job of controlling Paam
and Cosf. The untreated check yielded only 85
bu/a Yiddsof thetreatmentswerequitevariable
but ranged from 126 to 181 bu/a. Yields were
not correlated well with weed control or injury.
The high LSD of 41 bu/a indicates a large
vaiability in yied in this experiment.



Table 2. Effectsof preemergent herbicideson corninjury, weed control, and grainyield, KansasRiver Valley
Experiment Field, Rossville, KS, 1998.

Weed Control, 38 DAT?

Appl Corn Inj. Gran
Treatment Rate Time  23DAT! Lgcg Paam Cosf Yidd
prod./a % % bu/a
Untreated check 0.0 0 0 0 65
Dual I Magnum? 10pt PRE 33 82 82 100 142
Topnotch® 20qt PRE 0.0 87 100 100 188
Frontier® 1.25 pt PRE 0.0 88 95 100 167
Surpass® 2.0 pt PRE 0.0 93 100 100 190
Harness® 1.8pt PRE 0.0 0] 100 100 184
Axiom? 1300z PRE 0.0 0] 95 100 184
Bicep Il 20qt PRE 0.0 88 100 82 197
Hornet 200z PRE 1.7 83 100 97 201
+ Bicep Il 20qt
Python 100z PRE 33 83 100 88 182
+ Bicep Il 20qt
Hornet 200z PRE 0.0 85 98 (074 191
+ Topnotch 20qt
Axiom 13.00z PRE 0.0 88 100 85 177
+ Atrazine 90DF 1771b
Axiom 13.00z PRE 0.0 o2 88 45 126
+ Balance 100z
+ Atrazine 90DF 1111b
Axiom 13.00z PRE 0.0 98 100 100 204
+ Buctril/Atrazine 20pt POST
Bicep Il 24qt PRE 0.0 83 100 93 187
Balance 1250z PRE 1.7 97 100 95 190
+ Atrazine 90DF 1.391b
Balance 1250z PRE 8.3 98 100 20 171
+ Axiom 1300z
LSD(.05) 4.0 13 12 46 38

L' Crop injury rated - 5/27/98; DAT = days after treatment application.
2 Lgcg = large crabgrass, Paam = pamer amaranth; Cosf = common sunflower (Rated 6/11/98).
3 Plus Buctril at 1.0 pt/a, early POST.
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Table 3. Effects of postemergent herbicides on corn injury, weed control, and grain yield, Kansas River Valley

Experiment Field, Rossville, KS, 1998.

CornIn;. Weed Control, 28 DAT 3
Appl Grain
Treatment® Rate Time? 7DAT Lgcg Paam Cosf Yield
prod./a % % bu/a
Untreated check 00 0 0 0 85
Bicep Il Lite Magnum 21qt PRE 0.0 73 98 100 181
+ Exceed 100z EP
+COC 10qt EP
Dual 1l Magnum 131pt PRE 33 83 82 100 166
+ Exceed 100z BP
+COC 10qt EP
Dual 1l Magnum 1.31pt EP 17 80 97 100 172
+ Exceed 100z EP
+ Clarity 0.25pt BP
+COC 10qt EP
Bicep Il Lite Magnum 21qt PRE 0.0 87 100 100 164
+ Spirit 100z BP
+COC 10qt EP
Dual Il Magnum 131pt PRE 0.0 87 93 100 174
+ Spirit 100z BP
+COC 10qt EP
Dual 1l Magnum 131pt PRE 00 75 100 100 163
+ Spirit 100z BP
+ Clarity 0.25pt BP
+COC 10qt EP
Hornet 240z PRE 6.7 s 100 100 150
+ BasisGold 1400z BP
+ UAN +NIS 25+.25% EP
Dual I 2.0pt PRE 33 73 83 100 127
+ Hornet 160z BP
+ Atrazine 90DF 101b BP
+ UAN +NIS 25+.25% EP
Dual I 2.0pt PRE 00 82 93 0 147
+ Hornet 240z BP
+ Atrazine 90DF 101b BP
+ UAN +NIS 25+.25% EP
Dual I 2.0pt PRE 33 83 93 100 170
+ Scorpion 111 400z BP
+ UAN +NIS 25+.25% EP
Scorpion 111 400z BP 17 72 87 100 139
+ Accent 0.66 0z BP
+ UAN +NIS 25+.25% BP
Prow! 3.0pt EP 117 75 100 100 155
+ Atrazine 90DF 201b EP
+COC 10qt BP



Table 3. Effects of postemergent herbicides on corn injury, weed control, and grain yield, Kansas River Valley
Experiment Field, Rossville, KS, 1998.

CornIn;. Weed Control, 28 DAT 3

Appl Grain

Treatment® Rate Time? 7DAT Lgcg Paam Cosf Yield

prod./a % % bu/a

Prow! 3.0pt EP 83 83 100 100 150
+ Contour 13pt BP
+ COC + UAN lgt+lqt EP

Atrazine 90DF 101b EP 6.7 9% 100 100 179
+ Lightning 1280z BP
+ COC + UAN 1qgt+1qt EP

Basis Gold 14.00z EP 33 87 93 100 128
+ COC + UAN lqgt+1qt EP

Harness 1.8pt PRE 33 95 100 100 159
+ Shotgun 3.0pt BP

Shotgun 3.0pt EP 17 73 100 100 126
+ Basis Gold 1400z BP

Dual I 2.0pt PRE 16.7 75 100 93 159
+Aim 0.330z EP
+ Atrazine 90DF 0561b BP
+NIS 0.25% EP

Dual I 2.0pt PRE 10 87 100 100 140
+Aim 0.330z EP
+ Atrazine 90DF 0561b BP
+ Clarity 0.25pt BP
+NIS 0.25% EP

LSD(.05) 46 15 9 6 1

~“COC=crop oIl concentraie; UAN = 28-0-0 tertilizer; NIS = nonionic surfactant.
2 PRE = preemergence; EP = early postemergence.
3 L%C_P =large crabgrass; Paam ="Palmer amaranth; Cosf = common sunflower.
DAT = days after postemergence treatment application; Injury rated 5/30/98, and weed control rated 6/19/98.
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SOYBEAN HERBICIDE PERFORMANCE TESTS

Larry D. Maddux

Summary

Herbicides were evaduated in two tests: (1)
12 trestments in a preplant incorporated,
preemergence test (PPI/PRE) and (2) 20
treatmentsin apostemergencetest (POST). The
PPl and PRE treatments caused very little
soybean injury, but most POST trestments
caused some injury. The PPl treatments gave
better control of large crabgrass and Pamer
amaranth(Paam) than PRE treatments. Untresated
checks had no grain yiedd. Paam control was
poor with mogt treatments in the POST test.

I ntroduction

Chemica weed control and cultivation have
been used commonly to control weeds in row
crops. Weeds can serioudy depress soybean
yidds Two soybean herbicide tests were
conducted: the PPI/PRE test included preplant
incorporated and preemergence herbicides and
the POST test included postemergence
herbicides. The mgor weeds evauated in these
tests were large crabgrass (Lacg), Pamer
amaranth(Paam), and common sunflower (Cosf).

Procedures

Both tests were conducted on a Sarpy fine
sandy loam soil with a pH of 7.4 and organic
meatter content of 1.5% previoudy cropped to
corn. Pioneer Brand 9362 SCN soybeanswere
planted on May 13 at 144,000 seedsin 30-inch
rows. Fertilizer (10-34-0) was banded at 120
Ibs/aat planting. Theherbicides were applied as
folons PPl & PRE - May 13; ealy
postemergent (EP) - June 10 in the PPI/PRE test
and June 7 in the POST tes; and late
postemergent (LP) - June13. Significantrainfalls
after the PPl and PRE treatments were on May
15 (0.22 inch), May 29 (0.59 inch), and June 8
(1.63 inches). The plots were not cultivated.
Ratings reported for crop injury were made on
June 9 for the PPI/PRE test and on June 15 and

June 24 for the POST test. Ratings reported for
weed control were made on June 30 for the
PPI/PRE test and on July 6 for the POST test.
Harvest was on October 14 usng a modified
Gleaner E plot combine, dthough some plots
werenot harvested because of highinfestationsof
Paam and Cosf.

Results

Sgnificant soybean injury was observed with
only one treatment, Python + Prowl, PRE +
FirstRate, EP, in the PPI/PRE test (Table 4).
L acg and Paam control was much better with the
PPl treatments than with the PRE treatments
because of the lack of rainfal for activation.
Control of Lacg and Paam was lowest with the
Command + Authority, PRE treatments, possibly
because Authority requires more moisture for
activation. Only 0.22 inch rainfall was received
during thefirst 16 daysafter trestment. Control of
Cosf was excdlent with dl treatments except for
the Command + the low rate of Authority.
Authority is wesk on Codf. Yields wererdated
closdly to weed control, and the untreated check
had no yield.

Most postemergence treatments had some
injury (Table 5). Treatments containing Cobra,
Flexgtar, Sdlar, Reflex, and Status gavethe most
inury. Very little injury was observed with
Raptor, Expert, and FirstRate. The L Ptrestment
of Sdlect resulted in excellent control of Lacg. All
treatments, except Cobraand Stellar done, gave
excellent control of Cosf, which indicates that
none were AL S resistant. Paam control was

genedly lower than usud, with only dgx
treatments providing greater than 80% control.
This could have been rdated to thelack of rainfal
prior to application (plant



sress) and the heavy ranfdl the day after
goplication.  Grain yields were low, mainly
because of the lack of Paam control, and
ranged from 9.6 to 31.6 buw/awith noyidld for the
untreated check.

Table 4. Effectsof preemergenceand preplant, incorporated herbicideson soybeaninjury, weed control, and grainyield,
Kansas River Valley Experiment Field, Rossville, KS, 1998.

Weed Control, 48/28 DAT!

Appl Soybean Inj. Gran
Treatment Rate Time 28/7 DAT! Lgcg Paam Cosf Yidd
prod./a % % bu/a
Untreated check 0.0 0 0 0 0.0
Squadron 3.0pt PPl 0.0 85 78 100 273
Tri-Scept 2.33pt PPI 0.0 83 98 100 49.3
Steel 3.0pt PRI 0.0 %5 87 93 280
Broadstrike+Treflan 20pt PPl 17 93 95 93 417
+ FirstRate 0.30z EP
+ UAN +NIS 25+.125% EP
FirstRate 0.60z PPI 0.0 0 R 9% 352
+ Treflan 20pt PPl
Python 130z PRI 0.0 87 9%5 9% 339
+ Treflan 20pt PPl
Python 120z PRE 5.0 80 73 100 187
+ Prowl 3.0pt PRE
+ FirstRate 0.30z BP
+UAN + NIS 25+.125% EP
FirstRate 0.60z PRE 0.0 78 67 100 156
+ Prowl 3.0pt PRE
Python 130z PRE 0.0 7 75 83 28.3
+ Prowl 3.0pt PRE
Prow! 3.0pt PRE 10 83 83 93 236
+ FirstRate 0.60z PRE
+ Authority 400z PRE
Command 1.67 pt PRE 0.0 67 63 0 128
+ Authority 6.8 0z PRE
Command 1.67 pt PRE 17 55 72 72 0.0
+ Authority 5330z PRE
LSD(.05) 31 27 26 28 252

1 DAT = days after treatment application - Preemergence/Postemergence.
Injury rated on 6/9/98; weed control rated on 6/30/98.
Lgcg = large crabgrass, Paam = palmer amaranth; Cosf = common sunflower.
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Table 5. Effects of postemergent herbicides on soybean injury, weed control, & grainyield, Rossville, KS, 1998.

Soybean Injury

Weed Control, 28 DAT*

Appl Grain
Treatment? Rate Time  7DAT  14DAT Lgcg Paam Cosf Yield
prod./a % % bu/a
Cobra 8.00z EP 17 3 90 73 98 11.8
+ Pursuit 1440z EP
+ COC + UAN 1pt+1qt EP
+ Select 8.00z LP
+ COC + UAN lgt+1qt LP
Cobra 8.0 0z EP 17 7 88 77 90 22.8
+ Classic 0.50z EP
+ COC + UAN lpt+1qt EP
+ Select 8.00z LP
+ COC + UAN lgt+1qt LP
Flexstar 16.0 oz EP 10 2 90 82 100 18.0
+ Pursuit 1.44 oz EP
+ COC + UAN 1pt+1qt EP
+ Select 8.00z LP
+ COC + UAN l1qgt+1qt LP
Flexstar 16.0 0z EP 10 0 95 80 100 229
+ Classic 0.50z EP
+ COC + UAN 1pt+1qt EP
+ Select 8.00z LP
+ COC + UAN l1gt+1qt LP
Cobra 8.00z EP 15 7 92 72 70 155
+ COC + UAN 1pt+1qt EP
+ Select 8.00z LP
+ COC + UAN lgt+1qt LP
Flexstar 16.0 oz EP 13 3 95 85 98 27.9
+ COC + UAN 1pt+1qt EP
+ Select 8.00z LP
+ COC + UAN lgt+1qt LP
Stellar 7.00z EP 18 3 92 60 72 15.3
+ COC 1pt EP
+ Select 8.00z LP
+ COC + UAN lgt+1qt LP
Raptor 4.00z EP 0 2 73 58 93 9.6
+ COC + UAN 1pt+2qt EP
Stellar 7.00z EP 18 5 48 77 100 11.2
+ Raptor 400z EP
+ COC + UAN 1pt+2qt EP
Expert 1.250z EP 2 0 93 57 100 14.6
+ NIS+ UAN 0.25% + 2 gt EP
+ Select 8.00z LP
+ COC + UAN l1qgt+1qt LP

(Continued)
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Table 5. Effects of postemergent herbicides on soybean injury, weed control, & grainyield, Rossville, KS, 1998.

Soybean Injury

Weed Control, 28 DAT*

Appl Grain
Treatment? Rate Time  7DAT  14DAT Lgcg Paam Cosf Yield
prod./a % % bu/a
Stellar 7.00z EP 13 3 87 77 95 31.6
Expert 0.94 0z EP
+ NIS+ UAN 0.25% + 2 qt EP
+ Select 8.00z LP
+ COC + UAN lgt+1qt LP
FirstRate 0.30z EP 3 0 90 72 100 244
+ COC 1.0pt EP
+ Select 8.00z LP
+ COC + UAN lgt+1qt LP
Stellar 7.00z EP 17 5 90 63 100 17.6
FirstRate 0.30z EP
+ COC 10pt EP
+ Select 8.00z LP
+ COC + UAN lgt+1qt LP
Flexstar 16 oz EP 12 3 72 73 95 20.6
+ Fusion 100z EP
+ MSO 1.0% EP
Reflex 16 oz EP 8 2 95 78 92 14.8
+ Fusion 100z EP
+ MSO 1.0% EP
Prowl 2.4 pt EP 13 3 95 78 100 15.9
+ Pursuit 1440z EP
+ Status 10 0z EP
+ COC + UAN l1gt+1qt EP
Prowl 2.4 pt PRE 15 2 60 80 100 19.6
+ Raptor 4.0 0z EP
+ Status 10 0z EP
+ COC + UAN lgt+1qt EP
FirstRate 0.30z EP 2 0 50 72 100 125
+ Blazer 1.0 pt EP
+ Select 6.0 oz EP
+ NIS+ UAN 0.125 + 2.5% EP
Dual Il Magnum 1.34 pt PRE 8 3 73 90 100 133
+ FirstRate 0.30z EP
+ Flexstar 10pt EP
+ NIS+ UAN 0.125 + 2.5% EP
Dual Il Magnum 1.34 pt PRE 0 0 58 80 100 27.6
+ FirstRate 0.30z EP
+ NIS+ UAN 0.125 + 2.5% EP
Untreated Check 0 — 0 0 0 0 0 0.0
LSD(.05) 6 5 22 19 10 115

1 Lgcg = large crabgrass; Paam = palmer amaranth; Cosf = common sunflower.
DAT = days after postemergence treatment application; Injury ratings- 6/15/98 & 6/24/98; weed control rating - 7/6/98.
2 COC = crop ail concentrate; UAN = 28-0-0 fertilizer; NIS = nonionic surfactant; M SO = methylated sunflower oil.
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WHITE FOOD -CORN PERFORMANCE TEST

Larry D. Maddux

Summary

The averageyidld of the 33 hybridsin thetest
was 172 bu/a, with a range from 143 to 202
buwa The LSD(.05) was 23 bu/a (two hybrids
mugt differ in yield by 23 bu/a to be considered
dgnificantly different in yielding ability 95% of the
time).

I ntroduction

This test at the Paramore Unit is one of the
13 locations of aregiond feetest coordinated by
Dr. L. L. Darah with USDA-ARS a the
Universty of Missouri. The 1998 test included
30 white hybrids and three yellow hybrid checks
submitted by 13 commercid seed producers.
Twelve white hybrids were new to the test in
1998.

Procedures

Anhydrous ammonia at 150 Ibs N/a was
gpplied on April 10. Atrazine4L a 1.5 gt/a

plus Lasso at 2.0 gt/a was incorporated with a
field cultivator on April 14. The hybrids were
planted on April 17 at 30,000 seeds/ain 30-inch
rows onaslt loam soil following aprevious crop
of soybeans. Fertilizer (10-34-0) at 120 Ib/a
was banded at planting. The test was cultivated
on May 21, furrowed for irrigation on June 1,
and harvested on September 8 with a Gleaner E
plot combine.

Results

Yiddsin this test averaged172 bu/a, with a
range from 143 to 202 bu/aand an LSD(.05) of
23 bu/a (Table 6). Irrigated corn yields were
lower than those in previous years. The ydlow
cornperformancetest (conducted at the Rossville
Unit) had an average yidd of 151 bu/a, with a
range from 122 to 184 bu/a. The yellow check
B73xMo17 yieded 180 bu/a and the other two
ydlow checks (Pioneer Brand 3245 and 3394)
yielded 190 and 180 bu/a, respectively.



Table 6. Grainyield, stand, root and stak lodging, ear height, moisture content, and days from planting
to haf-glk of the white food-corn hybrids, Topeka, KS, 1998.

Root Stak Haf Mois-
Brand Hybrid Yidd Stand Lodged Lodged Sk ture
bu/a % % % days %
Asgrow RX901W 166 87 0 0 71 17.9
DeKab Genetics DK665W 170 87 0 0 70 18.4
DeKab Genetics EXP863W 143 89 0 0.5 70 15.1
Garst 8419W 156 93 0 0 70 17.0
Garst 8490W 170 85 0 0.5 72 17.8
Garst NG6278W 192 96 0 0 72 16.8
IFSI 90-1 166 93 0 0 71 175
IFSI 95-1 165 86 0 0 71 219
IFSI 98-1 178 91 0 0 72 18.7
LG Seeds NB749W 185 93 0 0 74 19.2
NC+ 6989W 181 93 0 0.5 74 19.8
NC+ REG52W 192 95 0 0 73 19.5
Novartis N71-T7 178 0] 0 0 72 17.1
Pioneer Brand 3203W 186 86 0 0 73 17.4
Pioneer Brand 32H39 179 92 0 0 70 16.4
Pioneer Brand 32Y65 186 89 0 0 70 17.0
Pioneer Brand X1167BW 202 91 0 0 71 17.6
Pioneer Brand X1177PW 193 95 0 0 71 175
Tennessee TN 98-1 180 92 0 0.5 78 20.6
Vineyard Vx4337 179 93 0 0 71 17.6
Vineyard Vx4517 171 91 0 0 74 195
Vineyard Whisnand ~ Vx4596 160 87 0 0 70 195
Whisnand 50AW 191 97 0 0.4 71 16.3
Wilson 51AW 173 85 0 0 71 17.1
1780W 168 89 0 0 72 18.1
Wilson E8051 207 87 0 0 75 19.7
Zimmerman Z62W 183 87 0 0 76 175
Zimmerman 264W 199 85 0 0 77 20.1
Zimmerman Z74W 149 85 0 0 71 17.6
Zimmerman Z75W 193 91 0 0.5 76 175
Y ellow check B73xMol7 180 88 0 1.0 71 14.7
Y ellow check Pioneer 3245 190 98 0 0 71 16.5
Y dllow check Pioneer 3394 180 Q0 0 0 70 14.7
Mean 179 0] 0 0.1 72 17.9
LSD 0.05 23 10 — NS 3 14
CV% 8 7 394 3 49




EFFECTS OF APPLICATION METHOD, TIME, AND RATE OF
SUPPLEMENTAL NITROGEN ON IRRIGATED SOYBEANS

Larry D. Maddux

Summary

A study was initiated in 1996 to evaluate
effects of nitrogen (N) application time and rate
onirrigated soybeans. SoybeanyieldsfortheON
control plot were 71.8 bu/ain 1996, 65.7 bu/ain
1997, and 61.7 bu/ain 1998. Fertigation &t the
R3 growth stage resulted in dight yield incresses
of 2.0 and 3.0 bu/ain 1996 and 1998, but these
yidd increases were not Satisticaly sgnificant a
the 5% probability level. Fertigation a R5
resulted in no sgnificant yield difference. No
gonificat difference in yield was observed in
1997 with any trestment.

I ntroduction

I rrigated Soybean yid dsin Kansascommonly
exceed 60 bu/a. Nitrogen (N) demand during
gran fill is quite high & these yidd levels Some
producers have been gpplying aout 30 Ibs/a
supplementd N to soybean fields through
irrigetion systems at the R3 stage of growth
based on research conducted using broadcast N
fatilizer. This research was designed to
determine the optimum N rate and time of
goplication to provide maximum economic
soybean yields.,

Procedures

A sprinkler irrigated dte on a Eudora st
loam soil a the Paramore Unit was used.
Nitrogen rates included 0, 30, and 60 Ibs N/a.

In 1996 and 1997, UAN was applied as a
fertigation treatment at R1, R3 (beginning pod),
and R5 (beginning seed). 1n 1998, thetreatments
were changed to apply UAN as fertigation
trestments at R3, R5, and R3 + R5. However,
because of wet weather during the R5 growth
stage, the R5 fertigation trestments were not
gpplied. The treatments were arranged in a
randomized complete block design with four
replications. A minimum of 0.5 inches of water
was applied to dl plots with each fertigation
treetment. Grain yields were determined by
machine harvesting.

Results

No sgnificant differences in soybean yields
because of N gpplicationtimeor N rate occurred
in any of the 3 years, as shown in Table 7.
However, in 1996, we observed a dight trend
(2.0 bu/@) to increased yields with fertigation
trestments a R1 and R3 growth stages. This
same trend was apparent at the 30 |b N/aratein
1998. No sgnificant differences or trends were
seenin the 1997 data. The trends observed in
1996 and 1998 support previous work at
Kansas State University, which indicates that
irrigated soybeans with high yidd potentid can
benefit fromasmall amount of N (20 - 40 Ibs/a)
applied at the R3 growth stage.



Table 7. Effects of nitrogen application times and rates on irrigated soybean yidd, Kansas

River Vdley Experiment Fidd, Topeka, KS.

Yidd
N Application Time N Rate 1996 1997 1998
Ibs/a bu/a
None 0 71.8 65.7 61.7
UAN, Fertigation, R1 30 73.9 60.6
UAN, Fertigation, R1 60 73.5 61.8
UAN, Fertigation, R3 30 72.4 63..3 64.7
UAN, Fertigation, R3 60 75.1 67.1 62.1
UAN, Fertigation, RS 30 74.0 65.6
UAN, Fertigation, RS 60 69.3 60.5
LSD(.05) NS NS NS
N Application Time:
UAN, Fertigation, R1 73.7 61.2
UAN, Fertigation, R3 73.8 65.2 64.7
UAN, Fertigation, RS 71.6 63.1
LSD(.05) NS NS
N Rate:
30 72.9 63.1 64.7
60 715 63.6 62.1
LSD(.05) NS NS NS

97



MACRONUTRIENT FERTILITY AND THE EFFECT OF STARTER
FERTILIZER ON AN IRRIGATED CORN/SOYBEAN ROTATION

Larry D. Maddux

Summary

A corn-soybean cropping sequence was
evauated from 1983 through 1996 (7 years of
corn; 7 years of soybeans) for the effects of N,
P, and K fertilization on the corn crop. The 7-
year average showed a corn yield increase with
increasing N rates up to 160 Ibs N/a. Previoudy
applied N at 160 Ibs/aa so resulted in an average
soybean yield increase of 3.1 bu/a. Corn and
soybeans both showed yield responsesto P, but
only soybean had significant 7-year averageyidd
increases (3.3 and 4.5 bu/a for 30 and 60 Ibs
P,0O4/d). Potassumfertilizationincreased average
corn and soybean yidds by 6 and 2.3 bu/a. In
1997, N increased V6 N content and yield of
corn. No significant response to resdud soil P
was obtained, probably because of thealmost 41
Ibs P,Os/agpplied in the sarter to dl plots. Plant
K content a8 V6 was increased with K
fertilization, but no yield response was obtained.
In 1998, soybean had no ggnificant yield
responses to previoudy gpplied fertilizers.

Introduction

A sudy was initiated in 1972 a the
Paramore Unit to eva uate the effects of nitrogen
(N), phosphorus (P), and potassum (K) on
irrigated soybeans. The study was changed to a
cornand soybean cropping sequenceand planted
to corn in 1983. The objectives of the study are
to evauate the effects of applications of N, P,
and K madetoacorncropon (@) granyiddsof
corn and the following soybean crop and (2) ol
test vaues.

Procedures

Theinitid soil test in March, 1972 onthissit
loam soil showed 47 Ibs/aof available Pand 312
Ibs/aof exchangesble K inthetop 6 in. of the soil
profile. Rates of P were 50 and 100 |bs P,Os/a
from 1971 - 1975 and 30 and 60 Ibs P,Os/a
from 1976 - 1995. In 1997, the broadcast rates
of Pwere dropped, and a starter of 120 Ibs/a of
10-34-0 (12 Ibs N/a + 41 Ibs BOs/a) was
gpplied to al plots (1997 & 1998). Rates of K
were 100IbsK,0O/afrom 1971 to 1975, 60lbs
K,O/afrom 1976 to 1995, and 150 IbsK ,O/ain
1997. Rates of N included a factorid
arrangement of 0, 40, and 160 Ibs of preplant
N/a (with single treatments of 80 and 240 Ibs
N/a). The 40 Ibs/a N rate was changed to 120
Ibs N/aiin 1997. N, P, and K treatments were
applied every year to soybeans from 1971 to
1982 and every other year (odd years) to corn
from 1983 through 1997.

Corn hybrids planted were BoJac 603 -
1983; Pioneer 3377 - 1985, 1987, 1989;
Jacques 7820 - 1991 and 1993, Mycogen
7250CB - 1995; and DeKalb 626 - 1997.
Soybeans planted were Douglas - 1984,
Sherman - 1986, 1988, 1990, 1992, 1996, and
1998; and Edison - 1994. Corn was planted in
mid-April, and soybeans wereplantedin early to
mid-May. Herbicides were applied preplant,
incorporated each year. The plots were
cultivated, furrowed, and furrow irrigated as
needed. A Gleaner E plot combinewas used for
harvesting grain yields.



Results

Average corn and soybean yieldsfor the 14-
year period from 1983 through 1996 (7-year
averages) are shown in Table 8. The 7-year
average corn yiedd showed no dgnificant
response to P fertilization, athough significant
responses were obtained in 1985 and 1993. An
average increase of 6 bu/a (dgnificant at the 6%
level of probability) was obtained over the 7
years for 60 |bs/a of applied K,0.

In 1997, corn yields of 194 bu/a were
obtained for both the 120 and 160 Ibs N/a
treatments (Table 9). Corn yield obtained with
starter fertilizer only (12 Ibs N/a) was only 92
bwa No dggnificant yield differences were
observed with the previous P treatments,
probably because of the amost 41 Ibs P,Os/a
applied in the starter to al plots. No corn yield
response to K fertilization was observed.

However, aP x K interaction occurred. Higher
yields generdly were obtained when both P and
K were gpplied than when only one was applied.
The oneexception wasthe 120-60-0 vs 120-60-
150 trestments.

Previoudy applied N of 160 Ibs/aresulted in
an average soybean yidd increase of 3.1 bu/a
(Table 8). Soybeans responded to P fertilization
with average yield increases of 3.3 and 4.5 bu/a
with30 and 60 Ibs P,O./a. Potassum fertilization
of soybeansresulted in an averageyidd increase
of 2.3 buw/a. However, in 1998, no significant
yield responsesto previoudy applied N, P, or K
were observed.

These reaults indicate the importance of soil
teding and maintaning a baanced fertility
program.



Table 8. Effects of nitrogen, phosphorus, and potassium applications on corn and soybean yieldsfor 7 yearsin
acorn-soybean cropping sequence, Kansas River Valley Experiment Field, Topeka, KS.!

Fertilizer Applied 7-Year Average Yield

N P,Os KO Corn Soybean
Ibs/a bu/a bu/a
0 0 0 87 639
0 0 60 86 65.6
0 30 0 93 69.0
0 30 60 86 69.8
0 60 0 84 69.6
0 60 60 92 723
40 0 0 129 66.3
40 0 60 126 67.7
40 30 0 123 66.7
40 30 60 138 728
40 60 0 124 709
40 60 60 132 714
160 0 0 171 68.8
160 0 60 177 70.0
160 30 0 168 705
160 30 60 181 738
160 60 0 167 713
160 60 60 178 742
80 30 60 151 715
240 30 60 182 7.7
LSD(.05) 17 51

NITROGEN MEANS:

0 88 684

40 129 69.3

160 174 715

LSD(.05) 7 25
PHOSPHORUSMEANS:

0 129 67.1

30 131 704

60 129 716

LSD(.05) NS 45

POTASS UM MEANS:

0 127 686
60 133 709
LSD(.05) NS? 25

! Fertilizer applied to cornin 1983, 1985, 1987, 1989, 1991, 1993, and 1995 and to soybeans for 11 years prior to 1983.
2 Significant at the 6% level of probability.
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Table 9. Effects of nitrogen, phosphorus, and potassium applications on corn and soybean yieldsin a corn-
soybean cropping sequence, 1997 & 1998, Kansas River Valley Experiment Field, Topeka, KS.

Fertilizer Applied Yied

N P,0:2 K,O Corn, 1997 Soybean, 1998
Ibs/a bu/a bu/a
0 0 0 93 63.2
0 0 150 95 63.0
0 30 0 101 63.6
0 30 150 87 63.7
0 60 0 86 60.8
0 60 150 89 62.8
120 0 0 200 65.0
120 0 150 181 62.8
120 30 0 189 60.2
120 30 150 208 69.0
120 60 0 195 63.7
120 60 150 190 63.0
160 0 0 203 63.9
160 0 150 177 63.8
160 30 0 184 60.3
160 30 150 205 63.0
160 60 0 191 63.1
160 60 150 204 66.5
80 30 150 187 66.3
240 30 150 206 65.8
LSD(.05) 27 48

NITROGEN MEANS:

0 ® 62.9
40 194 64.0
160 194 635

LSD(.05) 19 NS
PHOSPHORUS MEANS?:
0 158 636
30 162 63.3
60 159 63.3
LSD(.05) NS NS

POTASS UM MEANS:

0 160 627
150 159 64.2
LSD(.05) NS NS

! Fertilizer applied to cornin 1983, 1985, 1987, 1989, 1991, 1993, and 1995 and to soybeans for 11 years prior to 1983.
N & K treatments applied to cornin 1997
2 Ptreatments not applied in 1997. Starter fertilizer of 10 gal/a of 10-34-0 was applied to all treatmentsin 1997 & 1998.
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SANDYLAND EXPERIMENT FIELD

I ntroduction

The Sandyland Expeiment Fedd was
established in 1952 to address the problems of
dryland agriculture on the sandy soilsof the Greet
Bend Prairie of SC Kansas. In 1966, an
irrigated quarter was added to demonstrate how
producers might use water resources more
effidently and determine proper management
practices for, and adaptability of, crops under
irrigation on sandy soils.

Research at the field has help define adapted
varieties’hybridsof whest, soybeans, dfdfa grain
sorghum, and corn. Asirrigated corn, soybean,
wheat, and dfafaproduction grew inimportance,
research determined proper management
drategiesfor irrigation, fertilizer, pest control, and
related cultura practices. Presently, research
focuses on vaiety/hybrid evduation; the
evaduation of new pedticides for the area; the
practicdity of dryland crop rotations vs.
continuous wheat; corn nitrogen fertilizer
requiremernts, reexamining accepted cultura
practices for corn and grain sorghum; and the
long-term effects of cropping systems on yidd,
s0il conditions, and residue cover. A long-term
study was initiated in 1996 to determine cultura
practices to maximize the efficiency of irrigation
inputs from both engineering and agronomic
gsandpoints. Also of interest to irrigated corn
producers, 1998 was the third year of a study
determining the effects of narrower corn rows
and plant population on corn yield.

Soil Description

Soil surface horizons range from Pratt,
Carwile, and Naron loamy fine sandsto Farnum,
Naron, and Tabler fine sandy loams. Subsoils
are much more varied, ranging from loamy fine
sand to clay. These soils are productive under
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dryland conditions with intensve management
and favorable precipitation patterns.  Under
irrigation, these soils are extremely productive,
and high qudlity corn, soybean, and dfdfa are
important cash crops.

1998 Weather Information

The weather pattern characterizing 1998
differed markedly from 1996 and 1997 and
resulted in much below-normd precipitation
throughout the growing season, with the
exception of July (Table 1).

Wheat yidds, overdl, were wdl above
average. Dryland sorghum and corn grain yidds
were beow those of the last severad years
because of a lack of timey moisture and severe
heat and moisture stress during critica growth
stages. Irrigated corn grain yield was affected
negatively by late June heat stress that followed
cool conditions in May and early June and
delayed anthess. Then the extremely hot, dry
conditions in August resulted in a compressed
gran fill period and further hurt yields. Irrigated
soybean production was impacted severely by
severe hedt in late August to September, during

peck pod fill.

Soil moisture conditions were poor for
edablishment of the 1999 whesat crop through
September; however, early October rains
provided excdlent moisturefor planting. Thisrain
did result in some replanting and further
replanting was necessary when over 6 inches of
rain fell at the end of October.

Total precipitation for 1998 was dightly
above norma because of the excessvely wet
period at the end of October (Table 1). Totd
1998 precipitation measured 26.7 inches
compared to the long-term average of 25.9



inches.  Unlike 1996 and 1997, precipitation
from May through September was much lower
than normal, only 72.5% of the long-term
average. If July is not consdered, rainfal was
only 40% of normd. Asof Jan. 1, 1999, topsoll
and subsoil moisture contents were adequate to
aurplus over much of the area.

The low temperature for 1998 occurred in
December, temperatures below 0°F on 4 days.
Ovedl, the winter of 1998 was rdatively mild
with little snowfdl; however, a heavy wet snow
fdlowed by a severe ice storm occurred in
March. Theyearly highwas

106°F, occurring on September 6. During the
period from May 1 to September 30,
temperatures were 90°F or higher on 83 days
and 100° or higher on 16 days. Temperaturesin
August were 90°F or higher on 24 daysand 100°
or higher on 3 days. In September, temperatures
were 90°F or higher on 21 days and 100° or

higher on 4 days. The storm season was much
quieter than normal.

The frost-free season lasted from April 18
until November 10, resulting in a growing season
of 206 days, approximately 21 days more than the
long-term average.

Table 1. Precipitation at the Sandyland Experiment Field, St. John, KS.

Month 17-Year Average 1997 1998
inches

January 0.6 0.0 17
February 0.9 25 05

March 21 0.1 4.4
April 25 3.0 15
May 3.8 1.9 2.5
June 39 51 15
July 2.9 3.7 6.1
August 2.7 5.3 0.3
September 21 25 0.8
October 2.1 4.0 5.6
November 1.2 0.5 1.7
December 11 2.6 0.2
Annual Total 25.9 31.0 26.7
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CORN HERBICIDE EVALUATION

Victor L. Martin and Dallas E. Peter son

I ntroduction

Weed control isamgor problem in irrigated
corn production, especiadly when postemergence
cultivation is diminated, is. This problem is
accentuated on sandy soilslow in organic matter.
Additiondly, there is concerninvolving the use of
atrazine, acommon herbicide in SC Kansas and
the potentid for its movement into groundwater.
Atrazine is one of the best, most cogt-effective
herbicides for season-long broadlesf control on
the sandy soils of the Great Bend Prarie.
Problems with atrazine do exist, especialy when
corn is grown continuoudy, because populations
of atrazine-resstant weeds develop. This study
was initiated to determine the effectiveness of
aterndives to herbicide programs containing
preemergenceatrazineapplicationsonsandy soils
in SC Kansas and to compare newly labeled, not
yet labded, and nonresdua compounds for use
in Kansas to more conventional programs.

Procedures

A loamy fine sand (Pratt and Naron) was
used for this study, which was cropped to
soybeansin 1997 and cornin 1996. The entire
dte was tandem disked once and packed in the
soring of 1998 prior to planting. Fertilization
incduded 100 Ib/a 18-46-0 and 125 Ib/a N
applied as urea (46-0-0) prior to spring tillage
and 100 Ib/aN at V-6. A 113-day corn hybrid
NC+ 4616, was planted on May 3 at 32,500
seeds/acre a a depth of 1.5 inches. No soil
insecticideswere used. Plotswere 20 ft long and
10 ft (four 30-inch rows) wide with four
replications in arandomized complete block.

A totad of 17 treatments was used.
Preemergence (PRE) treatments were gpplied
on May 6 and postemergence (POST)
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treatments onMay 29. Treatmentswere gpplied
usng atractor-mounted compressed-air sprayer
at 30 ps and 20 gd/awater. Crop injury and
weed pressure were monitored throughout the
growing season and examined extensvey
immediady prior to and 2 weeks after POST
treatments. Plots were irrigated as necessary
from May 28 until August 30 with atotd of 12
inches of water gpplied in 19 irrigations. Corn
was hand-harvested in mid-October and
mechanicaly shelled. Yidds were adjusted to
15.5% moisture.

Results

Trestments are listed in order of descending
yidd (Table 2). No sgnificant crop injury was
noted for any treatment. Asin most years, the
only grass present was crabgrass. All herbicide
combinations provided good to excdlent
crabgrass control.

Thetwo predominant broadl eaf specieswere
puncture vine and pigweed species,
predominantly PAmer amaranth, dthough some
lambsguarter, carpet weed, and cocklebur were
present. Broadleaf control wasfair to excdlent,
with the weakest treatments being 3 and 10.
Number 3 was Dud Il only and number 10 was
atota POST treatment involving Accent Gold
and Banved. The dngle weed species that
appeared to determine yidd was Pdmer
anaanth. As pressure from this species
increased, yields decreased. Theyield decrease
in treatment number 12 appeared to be due to
crop damage caused by the dicamba in the
Maksman. The PRE application of Bass
(trestment numbers 6 and 15) provided greater
crabgrass suppression than expected with an
early gpplication.



Of the saven top-yidding trestments, al
involved a combination of a PRE herbicide for
initid control followed by a POST application.
The high rate of Axiom in combination with
arazine injured the crop and appeared to
somewhat negatively affect yidds. Ontheselight
textured, low organic matter soils, the lower 8 0z
rate of this product appeared quite effective in
controlling crabgrass.

One of the main purposes of this sudy isto
determinetheeffectivenessof herbicideprograms
not involving PRE drazine. Asin previousyears,
treatments involving POST atrazine performed
wdl. Smal amounts of atrazine when added to
newer products such as Aim, Basis, and Axiom
greatly increasethe r effectiveness, whilereducing
therisk of
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or surface groundwater contamination from
arazine.

Herbicide programs combining PRE and
POST agpplications provide the best most
congstent weed control and minimize producer
risk.

This study will continue to examine weed
control optionsfor corn on sandy soils, however,
after 7 years, we can safdy Sate that effective
weed contral isindeed possible without high use
rates of PRE arazine. Thedifficulty iscomparing
cost effectiveness, but with the advent of very
low userate SU compounds and pricereductions
by manufacturers over the last 18 months, this
appearsto be less of a problem than in the past.



Table 2. Corn herbicide evaluation study 1998; percent weed control 8 weeks after planting
and grain yield at 15.5% moisture, Sandyland Experiment Field, &. John, KS.

Treatment Rate Time Grass  Broadleaf Yidd
product/a % soil surface free bwa
1 Guardsman 1.5 pt PRE oY 100 165
Basis Gold 12.6 oz POST
Banve 40z POST
CcoC 1% VIV
AMSULF 341b
2 Dud Il 1.0qt PRE 96 97 164
Aim 1/3 oz POST
Banve 40z POST
Atrazine 1pt POST
NIS 0.25% viv
3 Dud Il 1qt PRE 96 89 156
Aim 1/3 oz POST
Atrazine 1.5 pt POST
4 Axiom 8oz PRE 98 100 156
Basis Gold 12.6 oz POST
Banvd 40z POST
CcocC 1% viv
Amaulf 341b
5Dud Il 1qt PRE 99 90 156
Atrazine 1qt POST
6 Bads 1/3 oz PRE 81 97 154
Bass Gold 12.6 oz POST
Banve 40z POST
COoC 1%v/v
Amaulf 341b
7 Dud |l 1qt PRE 96 93 153
Atrazine 1.5qt POST
8 Bass Gold 14 oz POST 84 96 148
Banve 20z POST
COoC 1%v/v
Amaulf 341bla
(Continued)
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Table 2. Corn herbicide evaluation study 1998; percent weed control 8 weeks after planting
and grain yield at 15.5% moisture, Sandyland Experiment Field, &. John, KS.

Treatment Rate Time Grass  Broadleaf Yidd
product/a % soil surface free bwa
9 Axiom 14 oz PRE 98 97 146
Basis Gold 14 oz POST
Banve 40z POST
CcocC 1%v/iv
Amallf 341b/a
10 Axiom 14 oz PRE 96 95 142
Atrazine 151b PRE
11 Harness Extra 24 qt PRE 100 100 140
12 Dud 11 1qt PRE 91 80 132
Marksman 1qt POST
13 Basis 1/30z POST" 88 20 131
Bavd 20z POST
CcOC 1%v/v
14 Accent Gold 0.375 0z a.. 0.5- 81 76 130
Banvel 40z 1in™"
15 Basis 1/30z PRE 91 92 128
Atrazine 15pt PRE
16 Dud 11 1qt PRE 97 66 124
17 Check 58 5 29
LSD(0.05)* 6 7.6 15

1 Two treatments must differ by more than the LSD to be different.
* Crabgrass at mouse ear stage
** Crabgrass0.5- 1in. tal
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EFFECTS OF PLANTING DATE, IRRIGATION RATE, AND TILLAGE
ON PRODUCTION OF VARIED-MATURITY CORN

Victor L. Martin, Gary A. Clark, Richard L. Vanderlip,
Gerald W.Warmann, and DaleL. Fjdl

Summary

Panting date has had the most effect on
yidds, which decreased significantly with later
planting, especidly for full-season hybrids. No-
tillage sgnificantly reduced yields in hot, dry
yearshbut not in good years. Decreasingirrigation
did not reduce yidds in mild, wet years and
reduced yields only for the later planting in ahat,
dry year.

I ntroduction

Corn is the most important cash crop in SC
Kansas produced under irrigation, with 13% of
the state's crop produced in the nine county area
of the Great Bend Prairie. The sandy soils and
cimateof theregionincombinationwithirrigation
result in average yidds of 150 to 160 bu/a in
mogt years. Under intensive management with
favorable weather, producers expect yields of
190 to 200+ bu/a on their "better" ground.
Typicdly, cornisplanted from mid-April to mid-
May with populations averaging 24,000 to
30,000 plantsa. Normally, producers plant a
full-season hybrid (112 days or greater to black
layer), dthough hybrids of shorter maturity are

increasing in popularity.

Thoughirrigated corn production hasbeenan
economic boom to Kansas, it has not been
without problems, especidly in western Kansas
where aquifer depletion is a mgor concern.
Although vast improvements have been and are
being made in irrigation technology, many
guestions remain.
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Decreasesinweter levesof theaquiferin SC
Kansas in the region of the Great Bend Prairie
have not been as dramatic as those in western
Kansas. Thedructureof the aquifer and the soils
of theregion have dlowed for lesser decreases,
and years of high rainfdl such asthemid-1970's,
1992, 1993, 1996, and 1997 have resulted in
sgnificant recharge of the aguifer in much of the
region. Thus, groundwater can be viewed as a
sudanable resource, especidly with careful
management of irrigation and agronomic systems
to maximize water use efficiency.

Another factor complicates the view of
sudainableirrigation, especialy intheRattlesnake
Creek Watershed, where the Quivira National
Wildife Refuge is located and from which it
receives its water. Although groundwater is
viewed as renewable for irrigators, the lowering
of water table levels by irrigation has diminished
stream flow into Quivira and resulted in less
water than needed to maintain the refuge during
periodsof below-normd precipitation, especialy
in the fal during the pesk migration period.
Strategies are needed not only for managing
irrigationto sustain it, but for devel oping practices
to ensure adequate surface watersto maintainthe
refuge.  Although switching hardware on pivots
and using irrigation scheduling can help decrease
irrigetion inputs, the selection of proper
agronomic practices(planting date, tillage, hybrid
meaturity) is potentialy as or more important in
reducing water usage.

The primary objective of this study is to
determine the effects of no-tillage vs.
conventiond tillage, hybrid maturity, planting



date, levd of irrigation inputs, and ther
interactions on the yied, water usage, and
economic return for corn produced on the sandy
s0ils of SC Kansas. Thisis the third year of a
multiyer study. The sudy involves the
departments of Agronomy, Biologicd and
Agriculturd Engineering, and  Agriculturd
Economics. Support for this project is provided
by the Kansas Corn Commission.

Procedures

The soil for thisstudy is predominantly loamy
fine sand with some fine sandy loam. The ste
was cropped to grain sorghum in 1994 and 1995
and to wheat in the prior 2 years. Fertilization
conssted of 100 Ib/a 18-46-0 each year in
March. Nitrogen was applied as granular urea
(46-0-0) and was split in two 125 Ib N/a
increments, preplant and V6. Plotsat dl planting
dates received 1 gt/aDud Il + 1 pt/a atrazine
preemergence followed by 1 gt/a Marksman
postemergence. Plots at the first two planting
dates also received 2/3 oz/a Accent to control
crabgrass and volunteer grain sorghum in 1996.
All plots were planted at 34,000 seeds/a with a
John Deere no-till row planter.

Treatments were as follows:

1. Main plots- Planting Date: April 16, May
2, May 15 (1996); April 21, May 5, May 19
(1997); April 24, May 8, May 19 (1998).

2. Split plots - Irrigation Leve: 120% (0.92
in/application), 100% (0.78 in. /application),
80% (0.62 in./application).

3. Sub-subplots--Tillage: No-tillage, Chisdl-disk
4. Find split plots - Hybrid: Early (Pioneer

3563-103 day), Medium (Dekab DK 591-109
Day) Late (Pioneer 3162-118 day).
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Plots were arranged in a randomized complete
block with four replications. Irrigation leve
differences were achieved by replacing the
overhead systemwith drops, pressureregulaors,
and three different nozzles that alowed us to
aoply differentid irrigation retes.

Measurementsincludedfind plant population,
dates of 50% emergence and slking, grain yield,
and grain moisture.

Results

Asthe data show, part of the Ste where the
medium irrigation rate was applied contained
large variations in corn grain yield, most likey
related to soil compaction. The differenceswere
larger for 1996 than 1997. Thisresulted inwide
yidd variation and lower than expected yidds.

Growing season precipitation was much
above norma during both 1996 and 1997 and
resulted in the need for lessirrigation than norma
(Figure 1 and Table 3). In 1998, except July,
preci pitation was much below norma, especidly
during August. The maximum differences in
water gpplied were 2 inchesin 1996, 2.1 inches
in 1997, and 4.8 inches in 1998.

Mid-May planting significantly decreased
yiddsoverdl. Increasng irrigation levels dightly
increased yidds in 1996, had no effect in 1997,
and increased yidds for the two later planting
datesin 1998 (Figure 2). Extreme heat and low
humidity, particularly in late June and Augug,
severdly decreased yidlds for dl treatments.
No-tillage resulted in lower yidds in 1996, had
no ggnificant effect in 1997, and dgnificantly
decreased yiddsoverdl in 1998 (Figure 2). The
108- and 103- day hybrids were competitive
with the 118-day hybrid in 1996 and 1997,
however, the 118-day hybrid was damaged
ggnificantly by growing season conditions in
1998 (Figure 2).



Ovedl, thetwo early hybrid yidds were less
affected by planting date, and yields decreased
withincreasing maturity and planting date (Figure
3). All three hybrid yidds were lower overdl
with the no-tillage system in 1996, unaffected by
tillage in 1997, and lower without tillage in 1998
(Figure 4).

Figures 5, 6, and 7 are presented as an
overview of dl trestment varigbles. Three years
into the study, several trends are becoming
evident.

Pating date has been the sngle most
important varidble in determining yidds. As
plating became later, yields decreased
ggnificantly. This was true in spite of the cold
conditions. Overdl, diminaing tillage did not
result in Sgnificant yield reductions during good
years, but significantly decreased yieldsin a haot,
dry years. Of note, the negative effect of
eiminating tillage incressed

as planting date was moved later. Thisis partly
contradictory to conventiona wisdom. Earlier
maturing hybrids were compstitive with a full-
season hybrid and were less sengtive to planting
date. Findly, during the two mild, wet years,
decreasing irrigation did not adversdy affect
yidds. Evenin adry, hot year, asin 1998, the
low irrigetion rate did not adversely affect yidds
for earlier planting, but did negatively impact
yieldsfor later planting.

The fourth and find year of this Sudy is
1999. Then we will conduct an economic
andyss of therelativeincome of each systemand
determine the cost.  We will be able to discuss
the agronomic consequences of the planting date,
irrigetion leve, tillage and hybrid maturity
interactions and make recommendations.

Table 3. 1996 - 1998 irrigations amounts and numbers in corn study, Sandyland Experiment Field, S.

John, KS.
Irrigation Irrigation Rate and Totd (inches)
Panting Date Number 80% 100% 120%
April 16, 1996 9 3.7 4.0 4.3
May 2, 1996 11 4.3 4.8 5.3
May 15, 1996 12 4.6 5.2 5.7
April 21, 1997 7 4.3 55 6.4
May 5, 1997 7 4.3 5.5 6.4
May 19, 1997 7 4.3 5.5 6.4
April 24, 1998 11 6.2 7.8 9.2
May 8, 1998 11 6.2 7.8 9.2
May 19, 1998 13 7.4 94 11.0

110



N w
“ o

N
=)

—
o

wn

CUMULATIVE PPT. (IN.)

0
MONTH MARiAPR}MAYJ;JUNE JULY | AUG | SEP
!996-,- 24 | 48 | 9.6 134 /178|229 /278
1997 - 26 | 5.6 7.5 112.6 | 16.3 | 21.6 | 24.1

1998 - 6.6 | 81 ' 10.6 | 12.1 | 182 | 185|193

Figure 1. Cumulative precipitation from March through September, Sandyland, 1996-1998.
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Figure 2. Corn grain yields in planting date X irrigation level X tillage X hybrid maturity study,
Sandyland, 1996-1998
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Figure 4. Interaction of hybrid with tillage in irrigated corn study, Sandyland, 1996-1998.
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CROP PERFORMANCE TESTING AND NEW PROJECTS

Victor L. Martin

Duing the 1998 cropping Season,
performance tests were conducted on dryland
whest and grain sorghum, as well as irrigated
wheat, standard and Roundup Ready soybeans,
grain sorghum, and both full- and short-season
corn hybrids. Great variability rendered the
irrigated whest performance test unussble. The
dryland grain sorghum performance test aso
contained high variability. Information from the
crop performance tests is summarized in the
respective crop performance test publications
available a loca county extension offices.

Alfdfavariety trid datawill be availablein the
fdl of 1999. A new test was initiated in
September 1997 and had excellent emergence
and fal growth; however, severe weed pressure
rendered the data unusable. For information
concerning previous dfafa variety tests, please
contact the Sandyland Experiment Field.
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Bt corn studies are continuing, as are severd
fertilizer sudies, both dryland and irrigated. This
information can be found in the Kansas Fertilizer
Research report (SRP 829) and the Southwest
Research-Extension Center Field Day reports
(SRP 814).

IN1999, severa new studieswill beinitiated.
One study will determinethe potentia for dryland
soybean production on the sandy soils of the
area. Roundup Ready soybeans will be used
across a range of maurities with tillage and
planting dete variables. A study furthering work
previoudy done on narrow-row corn will focus
on optimum plant populations for 15-inch rows.
With the increased drought tolerance and yield
potential of grain sorghum hybrids, the effect of
population and planting date will bereexamined.

Y ou may contact the Sandyland Experiment
Fedif your locd extenson office does not have
informationconcerning existing and new projects.



UNIFORMITY OF LOW DRIFT NOZZLE IRRIGATION

Gary A. Clark, Danny H. Rogers, Victor L. Martin, Robert Stratton, and Dale L. Fjdll

Summary

Water gpplication patterns from LDN type
gorinklers can result in nonuniform  water
digributions and low coefficients for uniformity
for certain spacing and operating pressure
arrangements. Increasing thenumber of deflector
plates may help to break up water patterns and
improve  uniformity. Smilarly, incressd
operating pressure dso can improve gpplication
uniformity. However, thiswork measured only a
10-ft sprinkler spacing and a limited number of
orifice/pressure  combinations. Additiond
research is being conducted to improve this
database and to evaluate these effects on crop
yidd.

Introduction

Irrigation systems and nozzle packages
should be designed to apply water uniformly todl
areas of the irrigated fidd.  Nonuniform
applications of water occur when aress of the
irrigation system apply more or less water than
other aress. These gpplication differences may
occur regularly throughout dl of the sysem or
just within portions of the system because of
nozzle application problems, or they may occur at
gpecific locations within the sysem as aresult of
improper nozzle Szing or improper pressure
digribution. All irrigation sysemswill have some
nonuniform water applications at levels that are
acceptable.  Because irrigation events are
scheduled to provide “just-in-time” water to the
crop, effects of irrigation uniformity on yidd can
become substantial. Thiswork wasconducted to
evauaetheuniformity of weter applicationsfrom
low drift type nozzles (LDN).
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Procedures

These dudies were conducted at the
Sandyland Experiment Fied, St. John, Kansas.
Theirrigation sysem wasaT-L linear with four,
160-ft long spans. Each span had 16 nozzle
outlets outfitted with gooseneck pipes, flexible
hose drops, and poly weights. On the end of
each flexible drop pipe was a pressure regulator
and anLDN. Theresultant nozzledropswereon
a 10-ft spacing.

Three of the spans were arranged with #16
(16/64-in., low rate), #18 (18/64-in., medium
rate), or #20 (20/64-in., high rate) nozzle orifices
on Senninger, fixed-plate, LDN sprinklers.
These were dl pressureregulatedto 6 ps. The
fourth span was arranged with two groups of
eight LDN sprinklers.  One group had #14
(14/64-in.) orifice nozzleswith 15 ps regulators,
and the other group had #16 (16/64-in.) orifice
nozzles with 10 ps regulators. The resultant
water gpplication rates from these two
combinations and the #18 orifice a 6 ps
gorinkler were smilar.  This comparison was
used to evauate the effect of operating pressure
on water distribution patterns.

Large-diameter catch pans (17-in.-diameter
plagic pans) were placed on 4 foot centers
pardld to the direction of travel of each span.
The system was operated at a speed that would
apply approximatdly 0.80 inches of water to the
zones of medium application rate. Collected
water was weighed, and data were statisticaly
analyzed and plotted.



Results

Water application distribution patterns
from the #16, #18, and #20 orifice size LDN
sprinklers at 6 psi of pressure are shown in
Figures 8, 9, and 10, respectively. The
Christiansen coefficients of uniformity (CU)
for each of these patterns were 71%, 71%, and
79%, respectively.

The #16 and #18 orifice sprinklers had
two deflector plates, whereas the #20 sprinkler
had three deflector plates. The third plate
aided in breaking up the water application
pattern. and improving the uniformity. Figure
11 shows the distributions for the medium

water application rate from the LDN
sprinklers with the #18 orifice size a 6 pd, the
#16 orifice size at 10 psi, and the #14 orifice
size at 15 psi. The resultant CU values for
these patterns were 78%, 88%, and 93%.
These results suggest that for this flow rate
and spacing requirement, the higher pressure
arrangement resulted in amore uniform water
distribution. However, this result may not
occur consistently for other spacing and flow
arrangements and is being studied currently
using laboratory data and computer
simulations.

This work was supported in part by the State
Water Fund of the Kansas Water Office and
the Kansas Corn Commission
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Figure 8. Water application distribution pattern from LDN sprinkler nozzles with a #16 (16/64-in)
orifice and two deflector plates operated a 6 ps on a 10-ft spacing and a a height of approximately
7-ft. Sprinkler locations are shown by the open circles. The coefficient of uniformity for this pattern
is 71%. Sandyland Experiment Field, St. John, KS.
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Figure 9. Water application distribution pattern from LDN sprinkler nozzles with a#18 (18/64-in.)
orifice and two deflector plates operated at 6 psi on a 10-foot spacing and at a height of

approximately 7 feet. Sprinkler locations are shown by the open circles. The coefficient of
uniformity for this pattern is 71%. Sandyland Experiment Field, St. John, KS.
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Figure 10. Water gpplication digtribution pattern from LDN sprinkler nozzles with a #20 (20/64-in.)
orifice and three deflector plates operated at 6 psi on a 10-foot spacing and at a height of
approximately 7 feet. Sprinkler locations are shown by the open circles. The coefficient of
uniformity for this pattern is 79%. Sandyland Experiment Field, St. John, KS.
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Figure 11. Water gpplication distribution patterns from LDN sprinklers on a 10-ft spacing and a 7-ft
height. Three patterns are shown: #18 (18/64-in.) orifice with two deflector plates and operated at
6 ps (solid line); a #16 (16/64-in.) orifice with two deflector plates and operated at 10 ps (bold solid
line with triangles); and a #14 (14/64-in.) orifice with a single deflector plate and operated at 15 ps
(bold solid line with diamonds). The coefficients of uniformity for these patterns are 78%, 88%, and
93%, respectively. Sandyland Experiment Field, St. John, KS.
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VARIABLE IRRIGATION RATESAND CROP YIELD

Gary A. Clark, Danny H. Rogers, Victor L. Martin, Robert Stratton, and Dale L. Fjdll

Summary

Studies were conducted to evauate the
effects of variableirrigation rates and nonuniform
irrigation distributions on crop yield. Corn yied
increased with increased gpplied water and with
increased water gpplication uniformity onaloamy
sandy Ste. Soybean yidld dso increased with
increased irrigation on a sandy loam dgte.
Commercid cornyied on onedlt loam Steswas
highest a the lowest irrigation rate of 6.9 inches.
Cornyidd on the other it loam gte was more
variable, and yidd fromtheirrigation rates of 4.9
to 10.7 inchesdid not vary by morethan 12 bu/a.

Introduction

Irrigation systems are used to provide water
to crops when rainfal is not sufficient to meet
their evaporative demands. Variable gpplication
rates of irrigation water can occur within fieds
that areirrigated by systemsthat have nonuniform
water distributions. However, improper irrigation
scheduling results in water gpplication rates that
vary from the optimum by ether gpplying too
much water, too littlewater, or poor timing. This
work was conducted to initiate field evauations
of variable water gpplication amounts and the
effects on crop yield.

Procedures

These dudies were conducted at the
Sandyland Experiment Field, St. John, Kansas
and on three commercid fam dtes  The
Sandyland irrigation system was a T-L linear
irrigation machine with four, 160-ft long spans.
Each span had 16 nozzle outlets outfitted with
gooseneck pipes, flexible hose drops, and poly
line weights. On the end of each flexible drop
pipe was a pressure regulator and a low drift

nozzle (LDN) type fixed-plate sprinkler. The
sprinkler drops were on a 10-ft spacing. Soil at
the Ste was aloamy fine sand.

Three of the spans were each arranged with
#16 (16/64-in., low rate), #18 (18/64-in.,
mediumrate), or #20 (20/64-in., highrate) nozzle
orifices on Senninger, fixed-plate, LDN
gorinklers. These were al pressure regulated to
6 ps. The fourth span was arranged with two
groups of eight LDN sprinklers. One group had
#14 (14/64-in.) orifice nozzles with 15 ps
regulators, and the other group had #16 (16/64-
in.) orifice nozzles with 10 ps regulators. The
resultant water application rates from these two
combinations and the #18 orifice & 6 ps
gorinkler were smilar.  This comparison was
used to evduate the effect of operating pressure
on water distribution patterns.

Corn was planted on May 8 in rows that
were pardld to the direction of travdl and ona
30-in. spacing.  The irrigation system was
scheduled to apply water in response to crop
need. A summary of the sprinkler characteristics
and applied water isprovided in Table 4. Corn
was hand harvested by row on September 15,
1998. Harvest plots included 20 ft of row and
12 rows per water treatment.

Commercid field studies were conducted on
three center-pivot-irrigated fields with systems
that irrigated 110-130 acres. These fidds were
designated as Sites 5, 6, and 8. Sites5 and 6
had st loam soils, and Site 8 had a sandy loam
0il.  Sprinklers on each of these center pivot
systems were modified to provide three different
goplication depth zones. Each modified zone
conssted of five sprinklers that were pressure
regulated at 25 ps and had presdected nozzle
orifice inserts to provide the desired application



rate. Water from the center sprinkler drop of
each zone was measured throughout the season
usng an inline, precison flow meter. These
modified zones were |ocated on the second and
third spans of the center pivot systems. Plots
from each of these systems were hand harvested
a crop maurity. A summay of the three
systemsis provided in Table 5.

Results

Yidd results from the Sandyland sSte are
summarized in Figures 12 and 13. Seasond
rainfdl (May through August) totaled 10.4 inches.
However, 6.1 inches was measured in July, and
only 3.6 inches of thiswas estimated as effective.
Therefore, effective seasond  ranfdl  was
estimated to be 7.9 inches.

Fgure 12 shows yidd and water use
efficiency responsesto gpplied irrigation.  Yied
increased as applied water increased. Water use
efficiency (WUE) was calculated as the ratio of
yidd to totd water (irrigation plus ranfal).
Higher values of WUE occurred in plotsthat had
higher irrigation coefficient of uniformity (CU)

vaues. The mogt uniform plot (#14 orificeat 15
ps) had the lowest yidd variaion (CV)
determined astheratio of the standard deviation
to the mean yidld from the 12 rowsin aplot.

Yidd and water use efficiency data from
commercid field gtes 5, 6, and 8 are shown in
Figures14, 15, and 16, respectively. Tota water
(irrigationplusrain) for ste5 ranged from 14.9to
21.7 inches. Cornyidld ranged from 141 to 153
bwa with the highet WUE of 10.0 bu/inch
(Figure 14). Total water for Ste 6 ranged from
15.2t0 20.6inches. Cornyield ranged from 150
to 186 bu/a with the highest yield and highest
WUE (12.2 bu/in.) occurring a the lowest
applied irrigation depth of 6.9 in. (Figure 15).
Soybeanyield increased with increased irrigation
(Figure 16), but the highest WUE of 2.9 bu/in.
occurred a the medium irrigation rate of 9.2
inches.

This work was supported in part by the State
Water Plan Fund of the Kansas Water Office,
and the Kansas Corn Commission.

Table4. Design and performance characteristics of the linear irrigation system at Sandyland Experiment Field, 1998.

Operating
Nozzle Sze Pressure (psi) Flow Rate Measured Coefficient of

Span (1/16-in.) (gpm) Uniformity (CU) (%) Applied Water (in.)
E #18 6 5.62 71,78 7.8
EC #16 6 4.48 71 6.2
wcC #20 6 6.78 79 92
w1 #16 10 5.79 88 80
W2 #14 15 5.24 93 7.3

Table 5. Characteristics of the center pivot field sites, St. John, KS, 1998.

Applied Depth (in.)

Spacing Operating
&/Stem Crop 33“ nklers (ft) Pressure (pS|) Low Medium H|gh Rain
Site5 Corn Nelson 17 25 49 9.0 10.7 10.0
Rotators
Site6 Corn Nelson 18 25 6.9 94 12.3 83
Rotators
Site 8 Soybean Nelson 18 25 7.1 9.2 129 78

Rotators
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Figure 12. Yield and water use efficiency (WUE), Sandyland Experiment Field, St. John, KS, 1998.
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Figure 13. Variation in corn yield from the 12-row plots, Sandyland Experiment Field, S, John, KS,
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EVALUATION OF CORN BORER RESISTANCE AND GRAIN YIELD
FOR BT AND NON-BT CORN HYBRIDSAT ST.JOHN, KS

Randall A. Higgins, Larry L. Buschman, Phillip E. Sloder beck, and Victor L. Martin

Summary

Twenty-sx corn hybrids (15 Bt and 11 non-
Bt) were evauated for corn borer res stance and
gran yidd. The yidd losses to girdling by
southwesterncorn borersaveraged 16.6 bu/afor
the unsprayed non-Bt hybrids, 0.7 buwa for
sprayed non-Bt hybrids, and 10.9 bu/a for
hybrids with event 176. Hybrids with Bt11,
MON810, and CBH351 had virtudly no yidd
loss. Grainyields averaged 127.4 bu/aacross all
hybrids in the sprayed block and 116.8 bu/aiin
the unsprayed block.

Procedures

Corn hybrid plots were machine-planted on
8 May a 26,000 seeds/a a the Sandyland
Experiment Field near St. John, KS.  Spot
replanting was done as necessary. Preemergence
herbicides applied on 12 May were 1 qt. Dual
and 1 gt. arazine/a. The soil was a sandy-loam.
Thefield was sprinkler irrigated Sx timesin June,
four timesin July, and twicein Aug. with totals of
5.4, 4.0 and 1.7 inches of water, respectively.
The sprinkler broke down in Aug., S0 irrigation
was inadeguate for this critica period. The
monthly rainfdls a Pratt for April, May, June,
July, and Aug. were 1.1, 2.5, 0.5, 4.8, and 1.8
inches, respectively. The plots were four rows
wide (10 ft) by 30 ft long. Two rows (5 ft) of Bt
corn were planted between the plots as border
rows, and 10-ft alleyways at the end of each plot
were |left bare. The border rows, and dleyways
wereincluded to reducelarva migration between
plots. The experimental design was a split-plot
with three replications. The main plots were
insecticide-protected versus insecticide
unprotected, and the subplots were the corn
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hybrids. The protected blockswere sprayed on 22
July with Capture (bifenthrin) at 0.08 Ib. Al/a. The
study included 26 hybrids with relative maturity
ratings of 110 to 118 days. An attempt was made
to pair each non-Bt hybrid with itsBt sister lineor
another related hybrid. Pioneer 3162IR was

included as the standard commonly used hybrid.

All corn borerswere native infestations. First
generation corn borer damage was rated on 22
July using the 1 to 9 Guthrie scde. Data for
second generation corn borers were taken from
five plants chosen at random from the two center
rows of each plot. The plants were dissected to
record corn borersand tunneling. Kernel damage
was recorded as the number of kernels damaged
a the tip and a the base or sde of the ear
(mogly corn earworm damage). Yield was
determined by hand harvesting the two middle
rows of each plot in late October. Ears from
ganding plants and those from fdlen plants were
harvested separately. Grain yield was calculated
separately for gstanding and falen corn and
corrected to 15.5% moisture.

Results

First generation corn borer lesf feeding
damage was light and averaged 1.3 for the non-
Bt hybrids and 1.04 for the Bt hybrids on the
Guthrie scae (Table 6). Second generation
European (ECB) and southwestern corn borer
(SWCB) pressures averaged 0.13 and 0.98
larvae per plant, respectively, in the unsprayed
non-Bt plots (Table 7). In hybrids with Bt11,
MON810, CBH351, and Btl76 and the
insecticide treatment, second generation ECB
larvee were reduced by 100, 92, 100, O, and
69%, respectively; second generation SWCB



larvae were reduced by 100, 100, 100, 66,
and 95% (Fig. 17); corn borer tunneling was
reduced by 100, 99, 100, 58, and 89% (Fig.
18); and yidd losses from lodged plants were
reduced by 100, 99, 97, 35 and 96%. Theyidd
lossesto girdling by SWCB averaged 16.6 bu/a
for the unsprayed non-Bt hybrids, 0.7 bu/a for
sprayed non-Bt hybrids, and 10.9 bu/a for
hybrids with event 176 (Fig.19). Hybrids with
Bt11, MON810, and CBH351 had virtualy no
yiddloss

Across the Bt hybrids (with no corn borer
damage), the yield difference between sprayed
and unsprayed was 8.1 bu/a This yied loss
could have been due to spider mite damage, but
gpider mite data were not collected. The plots
were treated with Capture, a good miticide.

126

Corn earworm damage to kernelsin the ear
tip was moderate, averaging 23.3 Kkernds
damaged per ear in the unsprayed non-Bt corn
(Tables 7). Hybrids with Bt11, Mon810, and
CBH351 and sprayed non-Bt hybrids averaged
76, 30, 42 and 45% reductions in kerne
damage, respectively (Fig 20). Hybrids with
Bt176 had little reduction in kernel damage.

Grain yield averaged 127.4 bu/a across al
hybrids in the sprayed block, and 116.8 buw/ain
the unsprayed block (Tables7 & 8, Fig. 21). The
standard hybrid, Pioneer 3162IR, yielded only
96.0 bu/ain the sprayed blocks and 89.5 bu/ain
the unsprayed blocks, which were
uncharacterigticaly low. Although gray leaf spot
IS sometimes a problem for this hybrid, we
observed nounusud levelsof dissaseinfection. A
number of Bt and non-Bt hybrids were among
the top yielders.

Note: This research was supported by
Kansas Corn Commission Check-off Funds
through the Kansas Department of Agriculture.



Table 6. Evaluation of corn borer resistance of Bt and non-Bt corn hybrids at St. John, KS, 1998.

Unsprayed Plots
First Gen. Corn Borer

Hybrid Bt Event Company Guthrie Ratings
4494 Novartis Seeds l46a
MAX454 176 Novartis Seeds 1.07 bc
7590Bt Bt11 Novartis Seeds 1.10c
7590 Novartis Seeds 1.37ab
7639Bt Bt1l Novartis Seeds 1.03c
H-2530Bt MONS810 Golden Harvest 1.03¢c
H-2530 Golden Harvest 1.02c
3162IR Pioneer 1.37ab
31B13 MONB810 Pioneer 1.03c
3255 Pioneer 1.10 bc
33A14 MONB810 Pioneer 1.03¢c
8325 Garst 1.30 abc
8325Bt MONS810 Garst 1.03c
8342Bt MON810 Garst 1.00c¢c
7997 Caqill 1.10 bc
7821BT MONS810 Cagill 1.00c
8021BT MONS810 Cagill 1.00c
580 DeKab 147 a
580BtY MONB810 DeKalb 1.10 bc
621 DeKalb 1.30 abc
621BtY MONS810 DeKab 1.00c
7250 Mycogen 143a
2787 176 Mycogen 1.03c
2801 176 Mycogen 1.10a&b
83661 T Garst 117 bc
8366Bt/LL CBH351 Garst 1.00c

* Analyzed PROC GLM, PDIFF, P>0.05
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Table 7. Evaluation of corn borer resstance of Bt and non-Bt corn hybrids, Unsprayed Block at St. John, KS, 1998.

Unsprayed Plots 2nd Gen. Corn Borer
Hybrid Bt Company ECB SWCB % SWCB Cm of Ear Tip Yied Yied Total
Event Larvae Larvae Girdled Tunneling Damage Standing Plts. Fallen Pits. Yied
Per Plant Per Plant Plants* Per Plant #of kernels Bu/A Bu/A Bu/A
4494 Novartis Seeds 0.13 0.73 ab 26.67 ab 14.9 cd 26.5 abc 82.5 ghi 31.3 a 113.7 a-f
MAX454 176 Novartis Seeds 0. 07 0.73 ab 0.00 c 16.7 cd 15.8 c-g 98.9 d-i 10.5 ¢c-g 109.3 b-f
7590Bt Bt 11 Novartis Seeds 0. 00 0.00 d 0.00 c 0.0 e 6.3 fg 128.4 a-d 0.0 g 128.4 a-d
7590 Novartis Seeds 0. 27 0.73 ab 26.67 ab 12.6 d 17.2 c-g 86.5 f-i 20.0 a-d 106.5 c-f
7639Bt Bt 11 Novartis Seeds 0. 00 0.00 d 0.00 c 0.0 e 5.1 ¢ 142. 2 ab 0.0 g 142.2 ab
H- 2530Bt MON810 CGol den Harvest 0. 00 0.00 d 0.00 c 0.0 e 15.8 ¢c-g 116.2 a-f 0.0 g 116.2 a-f
H- 2530 CGol den Harvest 0.13 0.60 ab 13.33 bc 18.7 bcd 18.7 c-g 100.5 d-i 3.1 fg 103.6 c-f
3162I R Pi oneer 0. 20 0.73 ab 20.00 ab 26.4 a 13.8 c-g 70.0 i 19.5 bcd 89.5 ef
31B13 MON810 Pi oneer 0.00 0.00 d 0.00 c 0.0 e 22.1 b-f 147.0 a 0.0 g 147.0 a
32355 Pi oneer 0. 07 0.87 a 33.33 a 14.5 cd 17.6 c-g 95.6 e-i 24.5 ab 120.1 a-f
33A14 MON810 Pi oneer 0.00 0.00 d 0.00 c 0.0 e 14.6 c-g 142.6 ab 0.0 g 142.6 ab
8325 Gar st 0. 00 0.47 bc 13.33 bc 17.5 cd 18.7 c-g 104.9 c-h 5.7 efg 110.6 b-f
83258t MON810 Gar st 0. 00 0.00 d 0.00 c 0.0 e 22.7 b-e 135.5 abc 0.0 g 135.5 a-d
8342Bt MON810 Gar st 0. 00 0.00 d 0.00 c 0.0 e 25.3 bcd 108.6 c-g 0.4 ¢ 108.9 b-f
7997 Cargill 0. 20 0.13 d 13.33 bc 4.0 e 42.5 a 94. 4 e-i 7.0 efg 101.5 def
7821BT MONB10 Cargill 0. 07 0.00d 0.00 c 0.0 e 6.7 fg 122. 4 a-e 0.0 g 122. 4 a-e
8021BT MON810 Cargil | 0.00 0.00 d 0.00 c 0.0 e 6.8 efg 107.4 c-g 0.0 g 107.4 c-f
580 DeKal b 0. 07 0.27 cd 20.00 ab 15.5 cd 9.6 d-g 125.6 a-e 10.9 c-g 136.5 abc
580Bt Y MONB10 DeKal b 0. 07 0.00d 0.00 c 0.4 e 15.2 c-g 119.0 a-e 0.0 g 119.0 a-f
621 DeKal b 0.13 0.87 a 26.67 ab 24.7 ab 35.7 ab 72.7 hi 14.9 b-e 87.7 f
621Bt Y MON810 DeKal b 0. 00 0.00 d 0.00 c 0.1 e 17.9 c-g 110.6 b-g 0.0 g 110.6 b-f
7250 Mycogen 0. 00 0.67 ab 20.00 ab 19.4 bc 19.1 c-g 97.9 d-i 24.6 ab 122. 4 a-e
2787 176 Mycogen 0. 07 0.13 d 0.00 c 1.6 e 28.7 abc 111.8 b-g 9.2 d-g 121.0 a-f
2801 176 Mycogen 0. 27 0.13 d 0.00 c 2.4 e 16.6 c-g 103.1 c-h 13.0 c-f 116.1 a-f
83661 T Gar st 0.20 0.27 cd 13.33 bc 14.5 cd 35.2 ab 93.7 e-i 21.2 abc 114.9 a-f
83668t/ LL CBH351 Gar st 0. 00 0.00 d 0.00 c 0.0 e 13.2 ¢c-g 103.1 c-h 0.6 g 103.6 c-f
LSD value p=0.05 0.2 0.33 17.21 6.7 16.0 32.5 11. 4 34. 4
F-test Prob. 0. 1405 <0.0001 0. 0001 <0. 0001 0. 0018 0. 0002 <0. 0001 0. 0849

* Based on 5 plants per plot at time of stalk splitting
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Table 8. Evaduation of corn borer resistance of Bt and non-Bt corn hybrids, Sprayed Block at St. John, KS, 1998.

Sprayed Plots 2nd Gen. Corn Borer
Hybrid Bt Company ECB SWCB % SWCB Cm of Ear Tip Yied Yied Total
Event Larvae Larvae Girdled Tunneling Damage Standing Pits.  Fallen Pits. Yied
Per Plant Per Plant Plants* Per Plant  # of kernels Bu/A Bu/A Bu/A
4494 Novartis Seeds 0.00 ¢ 0. 00 0. 00 0. 07 8.3 125.6 b-e 0.0 125.6 b-f
MAX454 176 Novartis Seeds 0.00 ¢ 0. 07 1.33 1.53 13.7 137.0 a-d 0.0 137.0 a-d
7590Bt Bt 11 Novartis Seeds 0.00 c 0. 00 0. 00 0. 00 10.5 146. 3 ab 0.0 146. 3 ab
7590 Novartis Seeds 0.00 c 0.13 0. 00 2.4 14.1 132.3 b-e 0.0 132.3 b-e
7639Bt Bt 11 Novartis Seeds 0.00 ¢ 0. 00 0. 00 0. 00 5.7 118.5 b-f 0.0 118.5 b-f
H 2530Bt MONB10 Col den Har vest 0.00 c 0. 00 0. 00 0. 03 25.8 120.1 b-f 0.0 120.1 b-f
H 2530 Col den Har vest 0.00 c 0. 20 0. 00 3.53 11.3 115.7 b-f 2.3 118.0 b-f
3162I R Pi oneer 0.00 ¢ 0. 00 0. 00 0.27 12.1 94.5 f 1.4 96.0 f
31B13 MON810 Pi oneer 0.00 c 0. 00 0. 00 0. 00 9.7 163.8 a 0.0 163.8 a
32J55 Pi oneer 0.00 c 0. 00 0. 00 0. 87 15.4 121.6 b-f 0.0 121.6 b-f
33A14 MONB10 Pi oneer 0.00 ¢ 0. 00 0. 00 0. 00 11.8 131.4 b-e 0.0 131.4 b-e
8325 Gar st 0.07 bc 0. 00 0. 00 2.20 9.5 126.7 b-e 0.0 126.7 b-f
8325Bt MONB10 Gar st 0.00 ¢ 0. 00 0. 00 0. 00 5.5 136.8 a-d 0.0 136.8 a-d
8342Bt MON810 Gar st 0.00 c 0. 00 0. 00 0. 00 18.1 106. 5 def 0.0 106. 5 def
7997 Cargill 0.00 c 0. 00 0. 00 1.53 20.8 104. 8 ef 0.0 104. 8 ef
7821BT MONB10 Cargill 0.00 ¢ 0. 00 0. 00 0. 00 6.7 139.8 ab 0.0 139.8 ab
8021BT MON810 Cargill 0.00 c 0. 00 0. 00 0. 00 11.1 129.8 b-e 0.0 129.8 b-e
580 DeKal b 0.13 ab 0. 07 0. 00 1.83 7.8 129.4 b-e 2.9 132.2 b-e
580Bt Y MON810 DeKal b 0.00 c 0. 00 0. 00 0. 07 3.9 143. 3 ab 0.0 143. 3 ab
621 DeKal b 0.00 ¢ 0. 07 1.33 2.53 13.3 107.4 c-f 0.0 107.4 c-f
621Bt Y MON810 DeKal b 0.00 c 0. 00 0. 00 0. 07 9. 124.6 b-f 0.0 124.6 b-f
7250 Mycogen 0.07 bc 0. 07 0. 00 1.00 21.3 138. 0 abc 0.9 138.9 ab
2787 176 Mycogen 0.00 ¢ 0. 07 0. 00 0. 47 16.1 128.7 b-e 0.0 128.7 b-e
2801 176 Mycogen 0.00 c 0. 00 0. 00 0.17 11.4 138. 0 abc 0.0 138. 0 abc
83661 T Gar st 0.20 a 0. 07 0. 00 4. 20 5.1 124.7 b-f 0.0 124.7 b-f
8366Bt/LL CBH351 Gar st 0.00 ¢ 0. 00 0. 00 0.07 18.5 119.2 b-f 0.0 119.2 b-f
LSD value p=0.05 0.9 0.12 1.06 2.85 131 31.0 20 31.1
F-test Prob. 0. 0075 0. 1350 0.5535 0.1172 0.1507 0.0384 0.2989 0. 0445

* Based on 5 plants per plot at time of stalk splitting.
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Fig. 17. Second Generation SWCB Larvae per Plant at St John,
KS, 1998.
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Fig. 19. Fallen Grain Yield in bu/a due to SWCB at St John, KS,

1998.
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Fig. 20. Number of Kernels Damaged per Plant at St John, KS, 1998.
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Fig. 21. Standing and Fallen Grain Yield in bu/a at St John, KS,

1998.
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SOUTH CENTRAL KANSASEXPERIMENT FIELD

I ntroduction

The South Central Kansas Experiment Field
was established in 1951 on the US Coast Guard
Radio Recelving Station located southwest of
Hutchinson. The first research data were
collected with the harvest of 1952. Prior to this,
data for the South Centra area of Kansas were
collected a three locations (Kingman, Wichita,
and Hutchinson). The current South Central
Hed location is agpproximatdy 3/4 miles south
and east of the old Hutchinson location on the
Walter Peirce farm.

Research a the South Central Kansas
Experiment Field is designed to help the areas
agriculture develop to itsfull agronomic potentiad
usng sound environmenta practices. The prin-
cipal objective is achieved through investigations
of fertilizer use, weed and insect control, tillage
methods, seeding techniques, cover crop and
crop rotation, variety improvement, and salection
of hybrids and varieties adapted to the area
Expeiments ded with problems reated to
production of wheet, grain and forage sorghum,
oats, dfdfa, corn, soybeans, rapeseed/canola,
and sunflower and soil tilth. Breeder and
foundation seed of wheat and oat varieties are
produced to improve seed stocks available to
farmers. A large portion of the research program
at the fidld is dedicated to whest breeding and
germplasm devel opment.

Soil Description

The soil survey for the South Central Fied
has gpproximately 120 acres classified as nearly
leved to gently doping Clark/Ost loams with
cacareous subsoils. This soil requires adequate
inputs of phosphate and nitrogen fertilizers for
maximum crop production. The Clark soils are
wdl drained and have good water-holding ca-
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pacity. They are more calcareous at the surface
and less clayey in the subsurface than the Ost.
The Od soilsareshdlower than the Clark, having
an average surface layer of only 9 inches. Both
S0ils are excdlent for whesat and grain sorghum
production. Large aress of these soilsare found
in southwest and southeast Reno County and in
western Kingman County. The Clark soils are
associated with the Ladysmith and Kaski soils
common in Harvey County but are less clayey
and contain more cacium carbonate.  Approxi-
mately 30 acresof Ost NatrustollsComplex, with
associated akali dick spots, occur on the north
edge of the Field. Thissoil requiresspecid man-
agement and timely tillage, because it puddies
when wet and forms a hard crust when dry. A
10-acre depresson on the south edge of the
Held is a Tabler-Natrustolls Complex (Tabler
dick spot complex). This area is unsuited for
cultivated crop production and has been seeded
to switchgrass. Small pockets of the Tabler-
Natrustolls are found throughout the Field.

1997-98 Weather Information

Precipitation in 1998 totaled 32.04 inches,
2.55 inches above the 30-year average of 29.49
inches (Table 1). Asin previous years, precip-
itationin 1998 was not distributed evenly through
the year or within a given month. The highest
monthly total was recorded in November (5.29
inches). When the monthly totas were high
(March, September, October, and November),
most of the precipitation was received in one or
two high- rainfal events. However, most of the
water receved did not run off and was
considered beneficid to crop production until the
November rains. Thesoil conditionsat planting of
the 1998 winter wheat crop (October 1997)
were good because of the above-normd rainfal
received in August and September of 1997.
After planting,



precipitation was considerably below the long-
term average for November, but the high soil
moisiure carried the wheset through until above-
normd rainfal occurred through March. These
conditions resulted in excdlent wheat growth and
acondderable number of fdl tillers. Eventhough
moisturewas below normd during thegrainfilling
period, it was timely and the temperatures were
not extreme. These conditionsalowed for near-
norma to above-normal whest yields.

The summer annuds (gran  sorghum
sunflowers, and soybeans) dso yidded well

consdering the precipitation and temperatures
during the growing season. August was dry and
extremdy hot. September precipitation was
above normd, but temperatures were again
above norma. Soil moisture a wheat seeding
time for the 1999 crop was considered excdl lent.
A frogt-free growing season of 207 days (April
18 - November 11, 1998) wasrecorded. Thisis
24 days more than the average frost-free season
of 183 days (April 19 - October 17).

Table 1. Precipitation at South Central Kansas Experiment Field, Hutchinson.

Ranfdl 30-Yr Avg* Ranfal 30-Yr Avg
Month (inches) (inches) Month (inches) (inches)
1997 April 1.90 2.92
September 5.74 3.09 May 1.18 4.30
October 2.40 2.48 Jdune 3.59 4.05
November 0.29 1.43 July 4.70 3.07
December 2.46 0.95 August 2.10 3.16
1998 September 3.68 3.14
January 041 0.58 October 3.76 2.50
February 1.28 1.00 November 5.29 1.40
March 3.79 2.38 December 0.36 0.99
1998 Total 32.04 29.49

* Mogt recent 30 years.
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OATSFOR GRAIN AND FORAGE

William F. Heer, Robert L. Bowden, Kraig L. Roozeboom, and James P. Shroyer

Summary

Granyiddsof oaswerelow in 1998, mainly
because of unusua wegther conditions. Barley
ydlow dwarf infection affected both forage and
granyidds of some varieties.

Introduction

Oats are utilized not only for grainbut dso as
a forage. Mogt of the time, oats planted for
forage are utilized asahay cropto feed livestock.
The performance test for spring ceredls did not
report grain yidds from oat varietiesthis year.

Procedures

The oat plotsfor grain yield were planted on
25 March and the plots for forage yield on 26
March 1998 using the same plot drill and seeding
rate. Soil conditionsat planting were ided. The
forage oat plots were harvested when the
majority of the varieties were in the hard dough
dage (15 June 1998) using a Carter Forage
harvester. The grain yield plots were harvested
on 27 June 1998 with the
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Gleaner E plot combine. This harvest date was
dightly earlier than usua because of the warmer
than normal westher conditions.

Results

Oat varieties need to be evaluated for both
gran and forage production, because a variety
that has high grain yield potentid may not havea
high forage yield potential. The 1998 growing
Season was less than idedl for the production of
oat grain. Theearly monthswere somewhat wet
(Table 1) and cooal, followed by hot dry weather
in April and May. Precipitation in June was near
normd, but the temperatures were higher than
normd. Thus, the mgor factor affecting yidds
(Table 2) in 1998 wasthe unusua wesather during
the entire growing season. Another factor that
affected both forage and grain yielsd was the
amount of barley ydlow dwarf infection in some
of thevarieties. Westher conditionsdid not have
as great an influence on the forage results as they
did onthegrain yields. The data for forage dry
matter from 1995, 1996, and 1998 are
summarized in Table 3.



Table 2. 1998 Kansas Spring Oat Performance Test - South Central Fidd - Reno County

Yidd?
Brand Name 1997 1998 BYD? TW? MST* Head® Lodge
bu/a %avg raing Ib/bu % Julian %
Colorado RioGrande 828 315 858 80 248 114 1505 22.5
[llinois Brawn 826 33.0 899 55 27.0 9.3 1480 13.8
Wisconsgn  Prairie 815 364 993 45 275 102 1473 21.3
Wisconsn  Bay 8l.1 294 80.1 55 265 140 1518 15.0
lllinois IL891730 79.7 459 1251 43 29.8 9.7 1445 325
Minnesota  Milton 717 30.8 840 6.3 265 105 150.0 11.3
Wisconsn  Gem 706 355 96.6 5.0 287 154 1475 33.8
So. Dakota Troy 70.0 29.8 811 6.3 273 137 1510 25.5
lllinois Rodeo 69.2 39.1 1065 45 29.4 94 1463 23.8
lllinois IL862081 688 513 1399 38 30.2 96 1425 51.3
Wisconsn  Horicon 654 355 96.7 55 284 9.7 1465 35.0
Wisconsn  Bdle 65.1 30.0 818 6.3 208 109 1498 13.8
Ohio Armor 649 396 1079 53 296 104 146.0 33.8
So. Dakota Settler 64.3 39.7 1082 6.8 30.6 96 1455 51.3
No. Dakota Jerry 62.6 284 77.3 6.8 30.7 105 1465 10.0
Wisconsn  Dane 61.0 480 130.7 5.0 27.6 9.3 1405 53.8
KSFDN  Ogle 60.1 476 1296 45 28.7 98 1438 43.8
Indiana INO9201 596 419 1143 43 313 95 1420 325
KSFDN  Larry 504 389 1059 6.0 30.3 95 1425 43.8
[llinois Hazd 588 41.8 1140 38 30.7 94 1423 10.0
Ohio Chairman 576 385 1048 7.0 275 96 1425 125
KSFDN  Don 56.8 41.3 1125 6.0 31.6 95 1425 31.3
Canada Rus=| 56.7 11.3 30.7 88 26.2 104 1513 21.3
Minnesota Jm 56.3 419 1143 48 314 92 1423 40.0
KSFDN  Bates 541 383 1043 6.0 31.3 8.7 1405 31.3
Minnesota  Premier 526 28.9 787 6.5 30.7 104 146.0 38.8
Average 659 367 ---- 5.6 200 104 1458 29.0
CV (%) 8.6 17 17 119 35 7.2 0.68 50.4
LSD (0.05)° 6.7 8.9 244 0.9 14 001 14 20.6

. Bushels per acre (32 pounds per bushel) adjusted to a moisture content of 12.5 percent.

1

2. Baley ydlow dwarf rating (1= no infestation 9= heavy infetation).
3. Graintest weight at harvest.
4
5

. Grain moisture at harvest.
. Date when 50 percent of plantsin aplot were headed (Julian date).
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6. Unless two varieties differ by more than the LSD, little confidence can be placed in one being
superior to the other.

Table 3. Grain and forage yidds of oat, South Central Kansas Experiment Field,
Hutchinson, KS

Dry Métter Yield t/a
Variety 1998 1996 1995
ATmor 2 3.2 S
Bates 2.4 3.5 6.0
Bay 2.3 1.9
Bdle 2.1 2.2
Brawn 2.1 4.0 5.9
Chairman 2.3
Dane 2.2 1.2 58
Don 2.2 3.8 58
Gem 2.3 3.1
Hazel 24 3.2 6.1
Horicon 2.1 2.6 49
IL 862081 2.5
IL 891730 2.5
IN 09201 2.1
Jerry 24
Jm 2.2
Larry 21 25 5.2
Milton 2.5
Ogle 24 2.7 6.2
Prare 2.3 3.9 6.2
Premier 2.1 3.3 57
RioGrande 2.5
Rodeo 2.2
Russ| 2.3
Settler 2.2 5.0
Starter 1.8 47
Troy 2.7
Mean 2.3 2.9 57
L SDp-0.05) 0.3 0.6 0.6
CV.w 8.9 13.4 7.5

UWWBWn@ O vaieies aitter Dy more than , TITle contidence can be p n
one being superior to the other.
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PERFORMANCE TESTSWITH OTHER CROPS

William F. Heer and Kraig L. Roozeboom

I ntroduction

Performance tests for winter wheat, grain
sorghum, afdfa, canola, and sunflower were
conducted a the South Centra Kansas
Experiment Field. Results of these tests can be
found in the following publications.

1998 Kansas Peaformance Tests with
Winter Whesat Varieties. KAES Report of Prog-
ress 816.

1998 Great Plains CanolaResearch. KAES
Report of Progress 823.
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1998 Kansas Performance Tests with Grain
Sorghum Hybrids. KAES Report of Progress
824.

1998 Kansas Peformance Tests with

Sunflower Hybrids. KAES Report of Progress
827.

1998 Kansas Performance Tedts with Alfafa
Varieties. KAES Report of Progress 828.



EFFECTSOF NITROGEN RATE ON YIELD IN CONTINUOUS
WHEAT AND WHEAT IN ALTERNATIVE CROP ROTATIONSIN
SOUTH CENTRAL KANSAS

William F. Heer

Summary

The predominant cropping systems in South
Central Kansas have been continuouswhest and
whest-grain  sorghum-falow. With continuous
whedt, tillage is preformed to control diseases
and weeds. In the whesat- sorghum-falow sys-
temn, only two crops are produced every 3 years.
Other crops (corn, soybean, sunflower, winter
cover crops, and canola) can be placed in the
above cropping systems. To determine how
winter wheat yields are affected by these crops,
winter whest was planted in rotations following
them. Yieldswere compared to those of continu-
ous winter wheat under conventiona (CT) and
notill (NT) practices.  Initidly, the CT
continuous wheet yields were gregter than those
from the other systems. However, over time,
whest yields following soybeans have increased,
reflecting the effects of reduced weed and dis-
ease pressure and increased soil nitrogen. How-
ever, continuous CT winter wheat seems to
outyidd NT winter whesat regardless of the
previous crop.

I ntroduction

In South Central Kansas, continuous hard
red winter wheat and winter wheat - grain sor-
ghum - fdlow are the predominate cropping
sysems. The summer-fallow period following
sorghum is required, because the sorghum crop
is harvested in latefd|, after the optimum planting
date for wheet in this region. Average annud
ranfal isonly 29 inch/yr, with 60 to 70% occur-
ring between March and July. Therefore, soil
moistureisoften not sufficient for optimum wheet
growth inthefal. No-tillage (NT) systemsoften
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increase 0il moidture by increasing infiltration
and decreasing evaporation. However, higher
grain yields associated with increased soil water
iNNT have not always been observed. Cropping
sysems with winter wheset following one of
severa aternativecropswould provideimproved
weed control through additiona herbicideoptions
and reduced disease incidence by interrupting
disease cyclesaswell asalow producers severd
options under the 1995 Farm Bill. However,
fertilizer nitrogen (N) requirement for many crops
is often greater under NT than CT. Increased
immohilizationand denitrification of inorganic soil
N and decreased minerdization of organic soil N
have been related to the increased N require-
merts under NT. Therefore, evauation of N
rates on hard red winter whest in continuous
wheat and in cropping sysemsinvolving dterna-
tive cropsfor the areahave been eva uated at the
South Centra Field. The continuous winter
wheat study was established in 1979. Thefirgt of
the dternative cropping systems where whest
follows short-season corn was established in
1986. The second (established in 1990) has
winter whest following soybeans. Both cropping
systems use NT seeding into the previous crop’'s
resdue. All three systems have the same N rate
treatments.

Procedures

The research was conducted at the KSU
South Centra Experiment Fed, Hutchinson.
Soil was an Ost loam. The sites had been in
whest previous to the starting of the cropping
systems. Theresearch wasreplicated fivetimes
usng arandomized block design with asplit-plot
arangement. The main plot was crop and the



subplotsweresix N levels (0, 25, 50, 75, 100,
and 125 Ibg/a).  Nitrogen treatments were
broadcast applied asNH,NO; prior to planting.
Phosphate was gppliedintherow a planting. All
crops were produced each year of the study.
Crops are planted a the normd time for the
area. Plots are harvested a maturity to deter-
mine grain yied, moisture, and test weight.

Continuous Wheat

These plots were established in 1987. The
conventiond tillagetreatments are plowed imme-
diately after harvest then disked as necessary to
control weed growth. The fertilizer rates are
applied with a Barber metered screw spreader
prior to the last tillage on the CT and seeding of
the NT plots. The plots are cross-seeded to
winter wheet. As a result of an infestaion of
cheat in the 1993 crop, the plotswereplanted to
oats in the spring of 1994. The fertility rates
were maintained, and the oats were harvested in
July. Winter whegat has been planted in the plots
gncethefdl of 1994.

Wheat after Corn

In this cropping system, winter wheset is
planted after a short-season corn has been har-
vested in late August to early September . This
early harvest of short-season corn dlows the soil
profile water to be recharged (by norma late
summer and early fdl rains) prior to planting of
winter wheat in mid October. Fertilizer ratesare
gpplied with the Barber metered screw spreader
in the same manner as for the continuous wheet.

Wheat after Soybeans

Winter wheat planted after a maturity group
| soybean has been harvested in early to mid-
September in this cropping sysem. Aswith the
corn, this early harvest again dlows the soil
profile water to berecharged prior to planting of
winter wheat in mid-October. Fertilizer ratesare
applied with the Barber metered screw spreader
in the same manner as for the continuous wheet.
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Winter wheet also is planted after canolaand
sunflowers to evauate the effects of these two
cropson yidd. Uniform N isuse therefore, the
data are not presented.

Results

Continuous whesat

Grain yield datafor continuous winter wheet
are summarized by tillage and N rate in Table 4.
Whest yiddsin the CT and NT treatments were
comparable for thefirst 4 years. Inthe fifth year
(1992), cheat started to become aseriousyied-
limiting factor inthe NT trestments. By 1993, it
had dmost completdly taken over the NT treat-
ments. Asaresult of the cheat problem, the plots
were planted to oats in the spring of 1994. This
resulted in a sgnificant reduction in cheat. The
results for 1995 were not affected by cheat but
more by the climatic conditions of the year. The
cool wet winter with lush growth wasfollowed by
awarm period. This then wasfollowed by cold
wet weather during seed setting and grain filling.
Theyidd datareflect these conditions. The yied
increasesthat occurred withincreasing N ratedid
not materidize that year. These wegther condi-
tions contributed to the NT treatments having
greater yidd reductions than the CT treatments.
Conditions in 1996 and 1997 proved to be
excdlent for winter wheat production in spite of
the dry fdl of 1995 and the late spring freezesin
bothyears. Yiddsin 1998 generdly were higher
than those in 1996 and 1997 and increased with
higher N rates up to 75 Ib/a.

Wheat after Corn

Whest yiddincreaseswithincreasng N rates
were observed in wheet following cornin 1988
and 1990 (Table 5). The extremely dry condi-
tions from planting through early May of 1989
caused the completeloss of thewhesat cropinthe
rotation for thisyear. In



1988, 1990, 1991, 1992, and 1993, whentimely
precipitation occurred in both germination and
Soring regrowth periods, wheat yields following
corn were comparable to those of continuous
wheat. Though not as apparent with sorghum,
the effect of reduction in soil N inthe O N plots
aso can be seen in the yidds. Whest yidds in
1994 showed the benefits of the cool wet April
and early June. Had it not been for these condi-
tions occurring a the right time of the plants
development, yields would have been consder-
ably less. Wesether conditions were quite differ-
ent for the 1995 wheat crop in the rotation.
These conditions caused congderable variability
and reductions in yields compared to 1994.
However, the yidlds in the rotation were higher
than those of continuous whesat. Also, the test
weightsfor the whest in the rotation averaged 60
Ib/bu, whereas the average for the continuous
wheat was only 53 Ib/bu. This points out the
necessity of usng some type of rotation in the
farming operation to produce high quality crops.
In 1996, the corn prior to wheat was dropped,
and cover crops were added to this cropping
sysem.

Wheat after Soybeans

Whest yields after soybeans adso reflect the
differencesin N rate. However, acomparison of
the whesat yields from this cropping system with
those of wheset following corn shows the effects
of resdua N from soybean production in the
previousyear. Thisis especidly truefor theOto
751b N ratesin 1993 and the 0 to 125 Ib rate in
1994 (Table6). Yiedsin 1995 reflect the added
N
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from the previous soybean crop, with yield by N
rate incresses Smilar to those of 1994. The
1996 yields with spring wheet reflect the lack of
response to N fertilizer. Yields for 1997 and
1998 both show theleveding off after thefirst four
increments of N. In comparisonto yiddsinthe
continuous whedt, yields of rotational wheet are
darting to reflect the presence of the third crop
(grain sorghum) in the rotation. As the rotation
continues to cycle, the differencesat each N rate
will probably stabilize after four to five cycles,
withapotentia to reducefertilizer N gpplications
by 25 to 50 Ibs/awhere whest follows soybeans.

Other Observations

Nitrogen gpplication sgnificantly increased
gran N contentsin al crops. Grain phosphate
levels did not seem to be affected by increased N
rate.

Loss of the wheat crop after corn can occur
in years when fdl and winter moigure is limited.
This loss has not occurred in continuous winter
wheat regardiess of tillage or in the whest after
soybeans. Corn will have the potentia to pro-
duce grain in favorable years (cool and moist)
and slagein nonfavorable (hot and dry) years. In
extremdy dry summers, extremely low grain
sorghum yields can occur. The mgor weed
control problem in the wheet after corn systemis
with the grasses. This was expected, and work
is being done to determine the best herbicides
and time of gpplication to control grasses.
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Table 4. Wheat yidds by tillage and nitrogen rate in a continuous wheat cropping system, South Central Kansas Experiment Field, Hutchinson, KS.

Yield bwa
1998 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
N Rate* CT® NT CT NT CT NT CT NT CT NT CT NT CT NT CT NT CT NT CT NT CT NT
0 39 332 3FH 12 8 50 53 53 40 26 28 2 A 2B 26 16 46 23 47 27 52 19
25 4 41 38 28 60 57 72 70 42 40 31 3 5 52 28 12 49 27 5% 45 61 37
50 40 39 3FH 27 57 57 74 60 45 38 28 3 59 63 30 9 49 20 53 49 61 46
75 48 46 37 27 60 58 66 62 45 51 31 11 72 73 30 16 49 29 50 46 64 53
100 46 S50 37 31 58 61 65 56 45 42 27 10 66 76 23 15 46 28 51 4 55 52
125 41 48 3b6 30 55 59 67 5 4 4 26 4 64 6 23 12 45 25 48 42 56 S0
LSD* NS 10 NS 11 NS NS 9 9 NS 13 NS 5 17 17 NS 6 NS NS 8 8 5 5

(0.01)

* Unless two yields in the same column differ by at least the least significant difference (LSD), little confidence can be in one

being greater than the other.

1 ANOVA for three replications.

2 Severe cheat infestation in NT treatments.
s Yields for oat crop.

4 Nitrogen rate in Ib/a

5 CT conventiond, NT no-tillage



Table5. Whest yidds after corn by nitrogen rate, South Central Kansas Experiment Field,
Hutchinson, KS.

Yied
N Rate 1988 1990 1991 1992 1993 1994 1995
Ib/a bu/a
0 9 21 a4 34 18 13 17
25 13 31 71 47 24 27 26
50 17 43 76 49 34 40 24
75 19 53 61 47 37 48 36
100 17 54 62 47 47 48 41
125 19 55 62 44 49 42 37
LSD* o 5 4 7 5 9 4 4
CV 4y 27 8 10 8 15 10 18

* Unless two yidds in the same column differ by at least the least Significant difference (LSD),
little confidence can be in one being greater than the other.

Table 6. Wheat yid ds after soybeans by nitrogen rate, South Centra Kansas Experiment Field, Hutchinson,
KS.

Yidd
N Rate 1991 1992 1993 1994 1995 1996 1997 1998
Ib/a bu/a

0 51 31 24 23 19 35 13 21
25 55 36 34 37 26 36 29 34
50 55 37 41 47 34 36 40 46
75 52 37 46 49 37 36 a4 54
100 51 35 45 50 39 36 45 55
125 54 36 46 52 37 36 47 57
LSDooy NS 4 6 2 1 1 4 3
CV o 7 6 9 5 7 2 9 4

* Unless two yidds in the same column differ by at least the least Significant difference (LSD),
little confidence can be in one being greater than the other.
! Spring whest yidds.
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EFFECTS OF SEED TREATMENTSON WINTER
WHEAT STANDSAND YIELDS, 1998

Robert L. Bowden and William F. Heer

Summary

TheRTU Vitavax-thiramtreatment Sgnificantly
increased stand count, and the LS082 + LS004
trestment appeared to decrease test weight. No
sgnificat differences in yield occurred among
trestments.

Introduction

Severd new seed trestments are being tested
for their effects on winter wheet in the Greet Plains
region. This study evaluated effects of 12 seed
treatments (3 controlsand 9 chemical applications)
on wheat emergence (fal stand), fal and spring
growth, and grain yield.

Procedures

The experiment was done in 1997-98 at the
Hutchinson Experiment Fidd. The Ste was in the
second year of continuouswhest in Clark-Ost clay
loamsoil. Cultivar 2137 foundation seed was used.
It has moderate resistance to most foliar diseases.
Each company applied trestmentsin water. Rates
are liged in Table 11. The desgn was a
randomized complete block with 10 replications
and 12 trestments, including untreated controls
from each company. Seed was planted at 60 Ib/a
on Oct. 3, 1997 with asix-row cone seeder set to
adepth of 1.5in. Plotswere 5 ft by 20 ft and then
trimmed to 13 ft long for find yidd. Stand counts
were taken from a 1-m section of an inner row in
each plot on Oct. 17, 1997 at the zero- to one-
tiller stage of development. Harvest with a smdll
plot combine was done on June 23, 1998. Seed
yields were adjusted to 13.5% moisture and 60
Ib/bu.
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Results

The three controls were smilar, o they were
combined for andyss. Each treatment was
compared to the combined control with SAS
GLM/ least squares means with the Dunnett'stest,
whichis designed to optimize comparisons with a
control. Experiment-wise error rate was set at
a=0.05. Reaultsof thedataanaysisare presented
inTable7.

Patting was about 1 week before the
recommended time. Soil moisture was good at
planting. No dggnificant root diseases, insect
pressure, or barley yelow dwarf were noted.
Some leaf rust developed late, but no obvious
differences were noted among treatments. Plots
matured early because of heat and dry conditions.

Although the overal F-test for stand count was
not significant, the Dunnett's test indicated that the
RTU Vitavax-thiram trestment sgnificantly
increased the stand count (PE0.01) over the
untreated control. The F-test for test weight was
sgnificant. TheL S082+L S004 trestment appeared
to significantly decrease test weight. However, it
hed no sgnificant effects on stand or yidd, so this
may not be a read effect. The F-test for yield
differences was not ggnificant. The Dunneit's
minimum significant difference for yied was 3.2
bushds per acre. The L SD, which does not control
experiment-wise error rates, was 2.8. In either
case, no dgnificant yidd differences occurred
among treatments.



Table 7. Winter whest fal stand, test weight, and yield as affected by seed treatment, South Central Kansas
Experiment Field, Hutchinson, KS, 1998.

Fal Test
Company Trestment (Chemica and Rate) Stand Weght  Yidd
pltsfft Ib/bu bwa
AGSCO DB Green 3 fl.oz./bu 12.8 55.9 50.4
AGSCO ST GOLD 6 fl.oz./bu 12.4 56.3 50.9
Gustafson Gaucho 480 1 fl.oz./cwt + LS082 15 ppm + 12.9 57.0 52.7
L S004 20 ppm
Gustafson Gaucho 480 2 fl.oz./cwt + LS082 15 ppm + 12.2 56.3 53.1
L S004 20 ppm
Gustafson L S082 15 ppm + LS004 20 ppm 11.9 55.6 * 50.6
Gustafson LS098 0.35 fl.oz./cwt 12.9 55.9 50.4
Gustafson RTU Vitavax-thiram 6 fl.oz./cwt 14.8 ** 56.7 52.8
Novartis Dividend XL 0.5 fl.oz./owt 12.9 56.2 50.8
Novartis Dividend XL 0.5 fl.oz./ewt + Maxim 1.25 g 12.3 56.4 52.3
ai/100kg
F-test p-vaue for hypothesis of no treatment differences 0.103 0.010 0.289
Dunnett's Minimum Significant Difference From Control
(a=0.05) 2.2 0.9 3.2
CV % 17.3 15 6.1

*  Sgnificantly different from control a P=0.05 according to Dunnett's test.
** Sgnificantly different from control at P=0.01 according to Dunnett's test.

NOTE: The study of tillage and nitrogen fertilization for dfafawas terminated after 1997. No new datawere
collected in 1998 on the study of Austrian winter pea as a cover crop with grain sorghum.
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MULTIPLE-SITE EXPERIMENTS

PERFORMANCE OF HIGH-OIL CORN HYBRIDS

Scott A. Staggenborg, Larry D. Maddux, and W. Barney Gordon

Summary

A study was conducted to assess the effects
of 11 high-oil corn hybridsand their grain parents
under dryland and irrigated conditions. Grain
yields ranged from 104 to 149 bu/afor the high-
ol hybrids under dryland, and oil contents
ranged from 6.4 to 7.6%. These hybrids aso
produced higher levels of lysne, protein, and
energy. Thegrain parent yields ranged from 108
to 181 bu/a under the same conditions. Under
irrigation, grain yields ranged from 163 to 131
bwa for the high oil hybrids, and oil contents
ranged from 5.8to 7.7%. The grain parent yields
ranged from 107 to 131 bwa under the same
conditions. Onaverage, thehigh-ail corn hybrids
produced gran yidds within 8% of the
conventiona hybrids under dryland conditions
and 24% greater yidds under irrigation.

I ntroduction

Interest in performance of high-oil corn has
increased in northeast Kansas. Dupont Optimum
Qudity Grains estimated that approximately 1
millionacres of high-oil corn was produced in the
U.S. in 1997, with approximately 70% being
used aslivestock feed and the remainder for cash
sadles. Because of isolation requirements and
amdl market areas, these hybrids are not entered
routingly into university performance trids. The
objective of this study was to evauae the
performance of severd high-oil corn hybrids and
compare them to their non-high-oil counterparts.
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Procedures

Eleven high-oil corn hybrids were evaluated
in 1998 under irrigation a the Rossville Unit of
the Kansas River Valley Experiment Field and
under dryland a the Paramore Unit of the
Kansas River Vdley Experiment Fidd and the
North Centra Experiment Field. All hybrids
utilized ATop Crossi pollinators to achieve
elevated ail levels. For each high-ail hybrid used,
its norma yelow corn counterpart also was
included. Appropriate isolation was utilized
between the grain parent hybrid block and each
high-oil hybrid group of the same pollinator. Al
plots a Rossville and Paramore Units were
planted on April 24, 1998, and dl plots at the
North Centrd Field were planted on May 6,
1998. Irrigation amounts of approximately 1.5
acrelinchweregpplied on July 20 and August 21.

Statistical analyses of these hybrids pose a
unigue problem in that isolation groups have aset
of uniquetrestments. Varianceswere compared
between each high-ail hybrid group. Because
variancesweredifferent, thehigh-oil corn hybrids
were andyzed within each company only. The
norma corn hybrids aso were andyzed as a
complete group as a randomized block design.

Results

Grain yields were average to below average
for both dryland and irrigated conditions. Yieds
of dryland high-oil corn yidlds ranged from 104
to 149 bu/a (Tables 1 and 3). Grain yields for
the gran paent followed a smilar pattern,
ranging from 108 to 181 bu/a (Tables 1 and 3).



Previous research with high-oil corn a other
univergtiesand at Kansas State indicated an 8to
15% yield decline compared to conventiona
ydlow corn. Theseresultsindicate differences of
approximately 12 bu/a or 8%.

Under irrigation a the Rossville Unit, the
high-oil hybrids produced grain yieds that
averaged over 23 bu/a higher than those of the
gran parents. 131 to 163 bu/a versus 107 to
130 bwa This large difference is difficult to
explan. Possbly, soil conditions were not
uniformacrosstheplot area. However, because
of the blocking of the high-ail hybrids and grain
parents for isolation, we could not determine if
that was the case. Such a difference between
high-ail and grain parent corn hybrids has never
been reported previoudly.

These results aso indicated differences
among the high-ail hybridsaswell asbetweenthe
high-ail and conventiond hybrids in many of the
grain quaity components measured. In the high-
ail hybrids, oil contentsranged from 5.8t0 7.7%,
which  were approximately 2.9 percentage
points higher than oil contents of the conventiona
hybrids. Lysne leves in the high-oil hybrids
ranged from 0.29 to 0.32%, which were 0.029
percentage points higher than lysine leves of the
conventiond corn hybrids. The high-ail hybrids
were 0.159 percentage points higher in protein
and 662 Mcd/a higher in energy than ther
conventionad counterparts.  Price premiums
averaged $0.19/bu for the high-oil corn hybrids.

Table 1. Yield, oil content, lysine, energy, protein, and test weight for high-oil corn hybrids at North Central

Experiment Field, Belleville, KS, 1998.

Yidd Qil Lysine Energy Protein Qil Premium

Hybrid (bu/a) (%) (%) (Mcal/a) (%) ($/bu)

Pfister 2652-H 1253 70 0.313 12992 9.2 0.20
Pfister 2680-H 104.0 74 0.318 10800 88 0.24
Pfister 3409-H 1156 6.9 0.308 11938 91 0.19
Pfister 3977-H 1256 76 0.306 13077 86 0.26
LSD .05 119 05 NS 1275 NS 0.05
NK N6423TC 1271 6.6 0.307 13099 91 0.16
NK N66U6 1238 70 0.319 12807 9.6 0.20
NK N62K8 1107 6.9 0314 11430 95 0.19
NK N7376 130.7 6.9 0.318 13502 9.7 0.19
NK N7577 1332 6.8 0311 13749 9.2 0.18
LSD .05 137 NS NS 1454 NS NS
Dekalb DK 595TC 124.6 6.6 0.320 12833 100 0.16
Pioneer 32R90 116.1 70 0.327 12009 104 0.20
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Table 2. Yield for non-high-oil corn hybrids and the yield difference between each hybrid and its high-ail
counterpart, North Central Experiment Field, Belleville, KS, 1998.

Yidd
Yidd Difference Qil Lysine Energy Protein

Hybrid (bu/a) (bu/a) (%) (%) (Mcal/a) (%)
Dekalb DK 595 1188 58 39 0.201 11747 9.8
NK N6423 1075 196 39 0.288 10638 95
NK N7333 1324 -1.7 38 0.288 13100 95
NK N7590 1415 -84 41 0.288 14061 95
Pfister 2652 1294 -3.8 38 0.279 12775 9.0
Pfister 2680 1123 -83 4.0 0.284 11142 9.2
Pfister 3049 1212 -5.6 41 0.277 12039 86
Pfister 3977 1345 -89 41 0.282 13358 89
Pioneer 3245 1333 -17.3 39 0.286 13197 94
LD g o5 144 --- NS 0.007 1431 0.5

Table 3. Yield, oil content, lysine, energy, protein, and test weight for high-oil corn hybrids at Paramore Unit, Kansas
River Valey Experiment Field, Topeka, KS, 1998.

Yidd Qil Lysine Energy Protein Qil Premium
Hybrid (bu/a) (%) (%) (Mcal/a) (%) ($/bu)

Pfister 2652-H 146.7 76 0.301 15273 85 0.26
Pfister 2680-H 137.9 6.7 0.290 14209 84 017
Pfister 3409-H 1364 7.2 0.299 14153 8.6 0.22
Pfister 3977-H 1489 73 0.201 15451 80 0.23

LSD 005 NS 0.6 0.009 NS 05 0.06
NK N6423TC 1383 6.7 0.298 14257 89 017
NK N66U6 1118 73 0312 11600 96 0.23
NK N62K8 171 6.7 0.298 12072 89 0.18
NK N7577 1253 72 0.308 13003 9.3 0.22

LSDo.05) 192 NS 0.005 2006 0.2 NS
Dekalb DK 595TC 1455 6.4 0.2% 14939 88 0.14
Pioneer 32R90 152.6 6.8 0.310 15756 9.8 0.18
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Table4. Yield for non-high-oil corn hybrids and the yield difference between each hybrid and its high-ail
counterpart, Paramore Unit, Kansas River Valley Experiment Field, Topeka, KS, 1998.

Yidd
Yidd Difference Qil Lysine Energy Protein

Hybrid (bu/a) (bu/a) (%) (%) (Mcal/a) (%)
Dekalb DK 595 1380 75 40 0.267 13677 85
NK N6423 144.7 -6.4 43 0.271 14411 86
NK N7590 169.6 -44.3 45 0.273 16961 86
Pfister 2652 1536 -6.9 4.3 0.262 15312 7.8
Pfister 2680 1575 -19.6 44 0.255 15715 74
Pfister 3049 141.0 -4.6 44 0.259 14072 7.7
Pfister 3977 165.1 -16.2 4.6 0.268 16537 82
Pioneer 3245 181.3 -28.6 4.2 0.280 18026 9.3
LSDg 05 20.1 --- 0.5 0.007 2155 0.6

Table5. Yield, oil content, lysine, energy, protein and test weight for high-oil corn hybrids at Rossville, KS, 1998.

Yidd Qil Lysine Energy Protein Qil Premium
Hybrid (bu/a) (%) (%) (Mcal/a) (%) ($/bu)

Pfister 2652-H 1499 7.2 0.293 15534 81 0.22
Pfister 2680-H 1343 7.7 0.297 13977 81 0.26
Pfister 3409-H 1481 75 0.299 15389 83 0.25
Pfister 3977-H 150.0 72 0.293 15542 80 022

LSD .05 NS NS NS NS NS NS
NK N6423TC 1632 6.8 0.281 16850 75 0.18
NK N66U6 1406 6.9 0.299 14572 8.7 022
NK N62K8 1317 7.2 0.294 13596 84 0.19
NK N7577 1604 74 0.301 16658 86 0.24

LSD .05 6.2 NS 0.008 753 05 NS
Dekalb DK 595TC 1455 6.4 0.294 14268 88 0.15
Pioneer 32R90 1526 58 0.310 10382 9.8 0.04

Table6. Yield for non-high-oil corn hybrid and the yield difference between each hybrid and its oil counterpart at
Kansas River Valley Experiment Field, Rossville, KS, 1998.

Yidd
Yield Difference Qil Lysine Energy Protein

Hybrid (bu/a) (bu/a) (%) (%) (Mcal/a) (%)
Dekalb DK 595 129.9 8.7 39 0.267 12844 86
NK N6423 1124 50.8 39 0.268 11107 87
NK N7590 1334 270 41 0.268 13250 85
Pfister 2652 1231 26.8 41 0.264 12234 82
Pfister 2680 1091 252 40 0.265 10837 83
Pfister 3049 111.0 371 41 0.267 11000 84
Pfister 3977 106.8 432 45 0.270 10677 84
Pioneer 3245 108.7 -71 41 0.278 10809 9.3
LSD, e NS --- NS 0.009 NS 0.7
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COTTON VARIETY PERFORMANCE — 1998

Scott A. Staggenborg and Stewart R. Duncan

Summary

Thirteen upland cotton varieties were grown
a four locationsin South Central Kansas. yied
and fiber qudity varied among locations and
varieties.

I ntroduction

Cotton production has grown geadily in
Kansas during the past severd years. In 1991
Kansas Agriculturd Statistics reported 2,000
acres of cotton in Kansas. By 1998, cotton
acres had increased to approximately 10 times
that amount. Interest in cotton continues to
increase in the South Central part of the State,
largely because of the crop’s ability to withstand
drought and rdaively low grain prices.

All cotton varietiesthat arecurrently available
to producers in Kansas were adapted for
growing regions to the south. Although many of
the upland cotton varieties currently used on the
High Plains of Texas and Oklahoma may be
suitable, extensve variety testing has not been
done. Theobjectiveof thisstudy wasto evauate
severa upland cotton varieties for lint yield and
qudity in South Centrd Kansas.

Procedures

Four locationswere sel ected to represent the
cotton-growing region of Kansas. They were
digtributed from north to south from Hillsboro,
KS (Marion County) to Wellington (Sumner
County), with two Sites near Burton in Harvey
County. Cotton varieties included in the study
were. Ddtapine DP2156, DP2379, and
DP5111; Paymaster PM183, PM2183B,
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PM2183BG, PM2145RR, and PM2200RR;
Stoneville ST 239, STX016, and STH 186; and
KSU Narrow Low and Narrow High. All seed
were treated with Gaucho (Gustafuson) for early
season thrip and aphid control.

Plots were planted on May 12, 1998 in
Sumner County; on May 14, 1998 in Harvey
County; and on May 26, 1998 in Marion
County. All plots were 10-ft wide by 30-ft in
length and were planted with a Hege plot drill
(Hege Corp, Cadwell, KS).

The Harvey County irrigated and the Sumner
County dryland plots were harvested on
September 25, 1998. The Marion County Site
was harvested on November 18, 1998. The
Harvey County dryland plot was not harvested
for yields, because an error was made during
harvest that rendered the data unusable. At that
gte, dl plants and open bollsin 20-row ft. were
counted. A subsample of 100 consecutive bolls
then was removed to determine boll weight and
fiber quaity, and lint yidldswerecdculated. All
open bolls were harvested in 20 row-ft at the
Sumner County site and in 30 row-ft at the
Marion County Ste.

Results

The 1998 growing season had above-
average temperatures and beow-average
precipitation. Precipitation was timely, with the
mgority of it occurring in July and early August.
Early-season temperature stress resulted in late
frut development, but the heat in August and
September quickly moved the crop to maturity
before a freeze occurred.



AttheHarvey County irrigated Ste, lint yidds
averaged 996 Ib/a for the entire plot (Table 7).
Lint yields at the Marion County Site averaged
278 |b/a(Table 8). At the Sumner County site,
lint yields averaged 514 Ib/a (Table 9). Hail on
June 22, 1998 set the crop back at thissite.

Lint quaity was influenced primarily by
location and somewhat by variety (Tables 10-
12). Overdl, the above-average temperatures
during the growing season resulted in average to
above-average leves of fiber maturity, length,
and strength. Location differenceswereapparent
in average fiber length and

Table 7. Cotton performance in Harvey County,

strength as well as color grade between the
Marion County site and the other two sites. The
average length and drength were lower a
MarionCounty, however, theaveragemicronaire
was higher. The Marion County ste aso had
lower color grades, averaging a 61. These can
be attributed to thelater planting date and thefact
that severa inchesof rain fdl from October 31 to
November 12.

KSin 1998 — Irrigated study.

Yidd Ballg Lint/ Boll Turnout
Company Variety (Ibs'a) plant @ (0]
Paymeaster PM 183 1048 a 40b 1.54 cd 0.225 cd
Ddtapine DP2156 1044 a 49b 1.66 bc 0.234 bc
Paymeaster PM2183BG 1039 a 40b 1.56 cd 0.226 cd
Stoneville ST239 1028 a 50b 1.85a 0.244 &b
Soneville STX016 1025 a 7.1a 1.64 bc 0.246 a
Stoneville STH186 1012 a 39b 1.75ab 0.229 cd
Paymeaster PM2145RR 949 ab 4.7b 1.45d 0.225 cd
Paymaster PM2200RR 825 b 3.3b 1.61 bc 0.222d
Average 996 4.6 1.63 0.231
C.V. (%) 12.9 26.9 6.7 3.4

Table 8. Cotton performance in Marion County (Hillsboro), KSin 1998 — Dryland study.
Yidd Boll¢ Lint/ Boll Turnout

Company Variety (Ibs'a) Rant @ (%0)
Ddtapine DP2156 415a 4.7 a 167a 0.268 a
Paymeaster PM2183BG 290 ab 28Db 1.12b 0.189b
Paymaster PM 183 284 ab 35b 0.87b 0.157b
KSU Narrow Low 267 ab 3.2b 1.22b 0.214 &b
KSU Narrow High 235b 16¢ 1.03b 0.189b
Paymeaster PM2200RR 207 b 29b 097b 0.176 b
Paymaster PM2145RR 199 b 30b 1.02b 0.179b
Average 278 3.2 1.15 0.199
C.V. (%) 40.8 21.9 25.2 19.5
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Table 9. Cotton performance in Sumner County (Wellington), KS in 1998 — Dryland study.

Yidd Ballg Lint/ Boll Turnout
Company Variety (Ibs/a) Plant @ (%)
Ddtapine DP5111 650 a 79ab 143a 0.233a
Paymaster PM2183B 579 a 6.4 bc 1.31ab 0.206 ab
Ddtapine DP2156 558 a 6.1 bc 134a 0211 ab
Detgpine DP2379 539 a 55¢c 131ab 0.219a
Paymeaster PM2145RR 529 a 86a 1.25ab 0.205 ab
Paymaster PM2200RR 397b 6.4 abc 1.03 bc 0.176 b
Paymeaster PM 183 344 b 6.5 abc 08lc 0.137c
Average 514 6.8 121 0.198
C.V. (%) 16.8 22.5 17.2 13.5

Table 10. Cotton fiber qudity in Harvey County, KSin 1998 — Irrigated study
Length
Company Variety Micronaire (in) Strength Color Grade
Paymeaster PM 183 40a 1.01d 26.7d 42-1
Detgpine DP2156 35b 1.08c 30.0c 41-4
Paymeaster PM2183BG 3.4 bc 1.08c 30.1c 42-4
Stoneville ST239 3.4 bc 1.15ab 329b 42-2
Soneville STX016 3.3bc 1.12b 32.8b 41-2
Soneville STH186 3.3bc 1.16a 34.2ab 41-3
Paymeaster PM2145RR 3.2bc 1.08c 32.8b 51-3
Paymaster PM2200RR 3.1c 1.17a 36.1 a 41-3
Average 34 1.11 31.9 42-2
C.V. (%) 7.8 2.3 4.1 37.7
Table 11. Cotton fiber quality in Marion County (Hillsboro), KS in 1998 — Dryland study.
Length

Company Variety Micronaire (in) Strength Color Grade
Ddtapine DP2156 44 a 0.94 ab 239ab 61-1
Paymeaster PM2183BG 44 a 091c 235ab 52-4
Paymaster PM 183 40a 0.92 bc 226 b 62-1
KSU Narrow Low 40a 0.95ab 24.8 ab 61-1
KSU Narrow High 39a 0.96 a 25.3a 61-3
Paymeaster PM2200RR 37a 0.95ab 24.0 ab 52-1
Paymaster PM2145RR 4.2a 0.94 ab 23.9ab 61-1
Average 4.1 0.94 24.0 61-1
C.V. (%) 11.0 2.7 7.0 2.7
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Table 12. Cotton fiber qudity in Sumner County (Wdlington), KSin 1998 — Dryland study.

Length

Company Variety Micronaire (in) Strength Color Grade
Ddtgpine DP5111 4.0a 107 a 29.7 abc 52-4
Paymaster PM2183B 3.3bc 1.02b 28.8 bcd 51-2
Ddtgpine DP2156 35b 1.02b 28.1 cd 51-2
Detgpine DP2379 3.7ab 1.06 a 30.6 ab 51-4
Paymaster PM2145RR 34b 1.02b 28.7 bcd 51-3
Paymaster PM2200RR 31c 1.08a 3l4a 41-3
Paymaster PM183 35b 0.98c 26.7d 42-1
Average 35 1.04 29.1 51-1
C.V. (%) 7.1 1.6 5.0 2.4
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EFFECTS OF PLANTING DATE, HYBRID MATURITY, AND HEAD
MOTH CONTROL ON SUNFLOWER YIELDSIN THE
CENTRAL KANSAS CORRIDOR.

Stewart E. Duncan, Gerald E. Wilde, William F. Heer, W. Barney Gordon,
Scott A. Staggenborg, and Mark M. Claassen

Summary

Two years of results have demonsirated
the difficulty of establishing smdl plot sunflower
ressarch.  Though mid-April-planted plots
yielded smilarly to those planted in mid-May,
stands were much less uniform. Head clipper
weevils are not usudly a problem in large fidds,
but raised havoc in the mid-May-planted plotsin
1997, which arificidly lowered the 2-yr average
yied. Thelack of head moth larva influence on
yidds, even in untreated plots where numbers
were well above treatment leves, is difficult to
explan. Harvest of sunflowers plantedin
mid-April or mid-May d4ill left time for
conventiond or no-till planting of wheat. Mid-
June and mid-July-planted sunflowers were not
harvested until late in the season, leaving little
time for planting a successful wheet crop. This
study indicates that planting sunflowers in mid-
April or (preferably) mid-May will result in seed
and ail yidd increasesvs. mid-June and mid-July
planting. The corresponding increase in gross
returns more than offsets the costs for control of
head moth larvae, which will occur with earlier
plantings.

Introduction

Kansas is the third highest sunflower
producing state in the nation. The central
corridor of Kansas produces roughly a of the
date’'s sunflowers. The 1995 Farm Bill has
played amgor role in the increase in sunflower
acreage in central Kansas. Production questions
have grown dong with producer numbers. Past
experience hasled many central Kansasgrowers
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to plant sunflowersinmid-Junetomid-July, either
to avoid complications brought on by sunflower
head moth larvae or as a double-crop option
after wheat harvest.

Thiswasthefind year of a3 year experiment
to evauate the yied response of two different
maturity hybrids over four plating dates
(modified from five planting dates in 1996) a
intervas of gpproximately 28 days. The effects
of head moth control on yieds aso were
evaluated.

Procedures

L ocations in 1998included the South Centra
Expeiment Fed near Hutchinson (Clark gt
loam complex), the North Centra Kansas
Experiment Field near Scandia (Crete it loam),
and the Harvey County Experiment Field near
Hesston (Ladysmith sty clay loam). All sStes
were dryland. Sunflowers were planted on four
different dates from mid-April to mid-July at
goproximately 28-day intervals. Treflan® at 2
pinta was preplant incorporated at the
Hutchinson and Hesston sites. Prowl® at 2
pintsa was applied preplant incorporated at
Scandia. Extremedy wet soil conditions
prevented the first two plantings at Scandia,
resulting in abandonment of that dte. At
Hutchinson, pheasants, skunks, and head clipper
weevils destroyed the mid April, mid May, and
mid June plantings, respectively, so this Ste was
abandoned, too. Four-row plots of ‘Mycogen
Comet’ (medium early maturity, 90d) and
‘Mycogen Cavdry’ (medium maturity, 99d)
hybrid sunflowers were planted a 24,000



seeddaat al stes and thinned to afina stand of
21,000 plantda, if necessary. Plants were
monitored for sunflower head moth beginning a
ray peta appearance. At 10 and 100% bloom,
head moth control plots were sprayed with
Warrior® or Asana® at 0.03 or 0.05 pounds
a/a, respectively, in 20 gdlons of water. Larvae
countsweretaken at 3 weeksafter 100% bloom.
The center two rows of each four-row plot were
harvested for yield as they reached “combine’
maturity. Harvest dates at Hesston were 15
Sept. (mid- April planting), 17 Sept. (mid-May
planting) and 16 Nov. (mid-June and mid-July
plantings). Yields were adjusted to 10%
moisture.

Results

Sunflower head moth numbers were high for
the April, May, and June plantings, but control
was good with ether treatment (Table 13).
Unexpectedly, however, seed yield was not
affected. Larvd infedtation levels experiencedin
these tests certainly would be expected to cause
ggnificant economic loss in producers fidds if
left untreated.

Seed yiddswere greatest from the mid-May
planting and least from themid-Juneand mid-July
plantings, with mid-April yields being
intermediate but acceptable (Table 14). As
expected, the 2-year yield averages show a seed
yidd advantage to mid-April and mid-May
planting vs traditional and double-cropped
planting dates. However, mid-April sand
edtablishment was not nearly as consistent asthat
from mid-May-planted sunflowersin either year.
Mid-Jdune sunflowers were seeded into a dry
seedbed and experienced above-normal
temperatures and less than adequate rainfal for
uniform establishment.  When precipitation did
occur, theintengty of the rainfal packed the soil
surface and kept stands erratic.
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Only in the mid-May planting did Cavdry,
the fuller season hybrid, produce higher yidds
than those of Comet (Table 14). Yiedds of
Comet sunflowers were sgnificantly higher only
in the mid-April seeding, though the shorter
season hybrid showed a trend to yield better in
mid-June and mid-July plantings, too. Over 2
years, the fuller season hybrid tended to yield
higher when planted in mid-May, and the early
season hybrid produced higher seed yields when
planted later in the season.

Other research has shown that oil percentage
aso tends to decline with ddayed sunflower
planting. A premium of 2% of market price is
paid or pendty isassessed for every percentage
point above or below 40% oil content,
respectively, of the sunflowers. Qil yields for
both hybrids were of premium levels for al but
the mid-June planting (Table 14). For the mid-
July planting, oil yields were enhanced by
excdlent growing conditions and a longer than
norma fill period in September (>200 GDD
above normd). Qil percentagesfor themid-Jdune
planting reflected the stresses of untimely rainfal
and extreme heat during flower and fill.

Within planting dates, Cavalry tended to
produce seed with higher oil content than Comet,
though the only sgnificant difference occurred in
the mid-May planting. Comet’s ail level was
greater than that of Cavary in the mid-April-
planted plots. Mid-July planting may produce a
higher-oil seed (2 yr avg.) than mid-Juneplanting,
but mid-June yields are more likely to provide a
greater gross return because of the advantage of
alonger growing season.



Table 13. Effects of planting date and head moth control on sunflower yields, Hesston, KS, 1998.

1998 2-Year Average
Planted Sprayed Yied Larvae Yied Larvae
Ib/a no./head Ib/a no./head
April Yes 134 15 1677 32
No 1422 15 1616 32
May Yes 2325 4 1757 39
No 2460 36 1663 54
June Yes 821 3 1190 56
No 659 8 1114 a4
July Yes 602 1 708 18
No 608 05 705 19
LSD(o.05) 234

T Seed yields (adjusted to 10% moisture) must differ by more than the L SD to be considered significantly different.

Table 17. Effects of planting date and hybrid maturity on sunflower seed yields and percent oil in a study at

Hesston, KS, 1998.

1998 2-Year Average

Seed Yieldt ail Seed Yidd Qil

Planted Comett Cavalry Comet Cavdry Comet Cavary Comet Cavary
Ib/a % Ib/a %

April 1582 1234 46.0 413 1689 1605 464 454
May 2044 2741 438 478 1510 1910 43.0 457
June 84 626 350 373 1172 1132 377 40.0
July 710 500 434 442 891 522 41.3 420
LSD(o0s) 234 24

T Seed yields (adjusted to 10% moisture) must differ by more than the LSD to be considered significantly different.
T Comet and Cavalry average 90 and 99 days to maturity, respectively.
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EFFECTS OF PLANTING DATE, HYBRID MATURITY AND ROW
SPACING ON GRAIN SORGHUM YIELDSIN EXTREME
SOUTH CENTRAL KANSAS.

Stewart R. Duncan, Scott A. Staggenborg, Ed LeValley, and Glenn Newdigger

SUmmary

Grain sorghum hybridsresponded differently to
planting date, depending on location, and
obvioudy were influenced by timely ranfal.
May-planted plots were harvested 34 and 61
days earlier than June-planted plotsat Wellington
and |sabd, respectively. Earlier harvest dlows
for potentially easier double-cropped wheat
planting or fal tillage operations. No-tillage
improved crop yields compared to conventiona
tillage, most likdy as a result of water
conservation and utilization. For the second year
in arow, row width did not influence yidd in this
study. Two yearsof resultsfrom Welington with
two different types of growing season suggest
that yieldstend to be more consistent when grain
sorghum is planted in May vs June, regardless of
hybrid maturity or row width. This was the find
year of this study.

Introduction

The 1995 Farm Bill has played amgor role
in the gabilization and increase of grain sorghum
acres in central Kansas. Grain sorghum in the
south centrd area of Kansas is planted
traditiondly in early June or as a double crop
after wheat harvest. Research results from the
1990's at the Harvey County Experiment Feld
near Hesston and the Sandyland Experiment
Feld near St. John have shown aconsistent yield
increase attributed to planting sorghum 3 to 4
weeks earlier than traditiona planting dates for
the area.  In years when crop yidds from
traditional planting dates were grester, the
ealier-planted crop yidds were dill very
acceptable. In addition, harvest dates are
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generdly 3 to 4 weeks earlier with earlier
plantings.

This experiment, funded in pat by the
Kansas Grain Sorghum Commission, evaluates
the yidd response of two different maturity
hybrids planted in two different row spacings a
two planting dates (early tomid May and early to
mid June) a intervals of approximately 28 days.
Thisis the second, and find, year of the study.

Procedures

Locations were on the Farmers COOP
Equity farm a Isabdl, in Barber County (Farnum
loam) and on the Wellington Area Test Farm
near Wdlington, in Sumner County (Bethany st
loam). Grain sorghum was seeded on May 19
and June 25 a Wellington and May 22 and June
10 at Isabd in 10-in. and 30-in. rows. Early
(Pioneer 87G57) and medium early (Pioneer
8500) hybrids were planted at rates to achieve
find stands of 32,000 plants/a.  Appropriate
grass and weed control herbicides and 100 Ib
N/awere broadcast applied preemergence. The
Isabel fidd had a conventiond vs no-tillage
treatment, and Wdlington plots were no-till. At
harvest maturity, the center two rows (30-in.
rows) or the center 5 feet (10-in. rows) of each
plot were combine harvested. Harvest dates at
Wellington were September 10 for the May 19
planting and October 14 for the June 25 planting.
Harvest dates at |sabel were September 10 for
May 22 planting and November 10 for June 10
plating.  Yields were adjusted to 12.5%
moisiure.



Results

Untimdly rainsinearly May delayed planting
of both stes by 10-14 days. Rainfal a
Widlington aso delayed the June planting to 10
days later than desired, but till coincided with
potential double-cropped planting dates. Al
plots received adequate rainfal until June.
Monthly rainfdl totas and 30-year average
precipitation are shown in Table 15. The
Wadlington plots received average precipitation
amounts inthe month of July, but very littletimey
precipitation in August and September, during
critical growth stages for June-planted sorghum.
The sparse rainfdl recaived & Willowdde, the
nearest weather station to Isabel, was evidently
timdy. Above-normd rainfal during July was
reflected in find yidds.

Resultsfrom previous studiesin north central
and northeastern Kansas have shown a trend
towards higher grain yields in narrower rows
when growing season precipitation is average to
above normd. Row width did not affect grain
yidds a ether Ste (Table 16). At Welington, in
Site of being no-tilled, a high intendity rain the
night after planting prevented desrable
emergence and stand establishment in the 10-in.
row plots, which were not harvested for yield.
Sorghum planted in 30-in. rows emerged and
edtablished stands in spite of the crusted soil
surface, demongrating an advantage of wider
rows under adverse conditions.

Experiment field research has consigtently
shown a yield advantage to fuller maturity
hybrids with earlier planting dates. As planting
date is pushed back into June, this advantage
gradudly will disgppear, and often reverse, with
the yidd advantage going to the earlier maturing
hybrid. At Wellington, noyied differenceexisted
between hybrids, regardiess of planting date,
though yields were reduced greetly in the June-
planted plots (Table 17). The 2-year averages
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fromWellington show thet differencesdid exigtin
1997, a year with favorable conditions
throughout the growing season (Table 17). The
2-year average dso indicates the dtability of
yieldsfrom one year to the next when sorghum s
planted in early to mid-May vs mid to late June.
Panting in June vs May did not sgnificantly
reduce the yield of Pioneer 87G57 at Isabel, but
Pioneer 8500 planted in June suffered Sgnificant
yield reductions when compared to the May
plantings (Table 17). Apparently, high
temperatures, possbly in combination with
moisture gtress, coincided with the onset of
bloom for June-planted Pioneer 8500 and
resulted in reduced seed set and seed yields. The
top ¥2to a of many heads was affected. This
conditionwasmost gpparent intheconventionaly
tilled plots, wherethe grain yield of Pioneer 8500
plots was reduced nearly 40% compared to
May-planted plots, even though no sgnificant
differencesinyield wererecorded in either hybrid
(Table 18). If the conventiond till plots were
andyzed separatdly, the yieds of June-planted
Pioneer 8500 plots were significantly lower than
those of any other conventiond-till plantings at
Isabel.

Tillage practices sgnificantly affected yidds
in the Isabd plots. No-till sorghum yields were
20% higher than those of conventiondly tilled
sorghum (Table 18). Though thetillage x hybrid
interactionwasnot significant, conventiond tilled,
June (6/10)-planted sorghum did poorly,
especidly the fuller maturity hybrid.



Table 15. Growing season precipitation amounts for 1998 and the 30-year averages for Willowdale
and Wdlington, KS.

Willowdde Wedlington

Month 1998 30 yr avg 1998 30yr avg

monthly precipitation, inches

June 0.39 4.00 247 4.60
duly 6.53 2.56 3.78 3.26
August 1.32 3.29 1.07 3.47
September 0.66 2.59 1.32 3.47
Total 8.90 12.44 8.64 14.80

Table 16. Effects of row width on grain sorghum yields near Wellington and Isabdl, KS, 1998.

Wellington | sabel
Planting date Row spacing 1998 2yr. avg. 1998
inches bu/a

May 10 0 78t 111
30 76 78 107
June 10 27 53 93
30 28 57 92
LSD (019 NS NS

T May, 1998, 10-in. row plots with never were established because of a hard rain and are not
included in the 2-year average at Wellington. The reported 2-year average yield for 10-in.
rows planted in May is actudly only from the 1997 study. Based on this and other research,
however, no sgnificant yield difference would be expected between 10- and 30-in. row plantingsin
May or June.
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Table 17. Effects of planting date and hybrid maturity on grain sorghum yield near Wellington and Isabd,
KS, 1998.

Wellington | sabel
Hybrid Panting Date 1998 2yr. Avg. 1998
bu/a

Pioneer 87G57 Mayt 78% 70 105
June 26 83 98

Pioneer 8500 Mayt 75 87 114
June 29 82 87

LSD 0.10) 8.8 12.6

Tt May, 1998, 10-in. row plots with never were established because of a hard rain, and are not
included in the 2 year average at Wellington. The reported 2-year average yield for 10-in.
rows planted in May is actually only from the 1997 study. Based on this and other research,
however, no significant yield difference would be expected between 10- and 30-in. row plantings
in May or June.

T Yiddsat alocation must differ by more than the LSD to be considered significantly different.

Table 18. Effects of tillage system on grain sorghum yields at Isabel, KS, 1998.

Tillage system Planting Date Hybrid Yidd
bw/a
Conventiond till May Pioneer 87G57 95t
Pioneer 8500 108
June Pioneer 87G57 89
Pioneer 8500 68
Notill May Pioneer 87G57 114
Pioneer 8500 119
June Pioneer 87G57 106
Pioneer 8500 106
LSD 0.10) NS
Conventiond till 20
No-ill 112
LSD .10 8.9

T Yidds must differ by more than the LSD to be considered significantly different.

162



EFFECTSOF PLANTING DATE, MATURITY GROUP, AND ROW
SPACING ON SOYBEAN YIELDSIN EXTREME
SOUTH CENTRAL KANSAS.

Stewart R. Duncan, Scott A. Staggenborg, William F. Heer, Mark M. Claassen,
W. Barney Gordon, Gerald W. Warmann, Dale L. Fjell, J. Chris Baker,
G. Ed LeValley, and Glenn E. Newdigger

Summary

The MGIII and MGIV cultivars performed
better than MGV soybeanswhen plantedinMay.
When planted in June, however, no difference
existed between cultivars. At only one of seven
locations did ayield difference occur astheresult
of row width, and the 10-in. row yields were
better than those from 30-in. rows. Under these
low-yielding conditions, row spacing did not have
an effect. Weeds must be controlled, especialy
in adry year such as 1998, to allow crops to
survive and potentially produce profitable seed
yidds. The Mglll and MglV cultivars were
harvested a minimum of 20 days earlier when
planted in May than when planted in June. May
planting would dlow for potentially esser and
more timely double-cropped whesat planting or
fdl tillage. The MGV soybeansgenerdly did not
yidd wdl or reach harvest maturity before
November.  For May plantings, nodifferences
were evident betweentillage systems, butinadry
year, the only harvestable stands planted in June
were no-till. Because funding was discontinued,
thiswill be the last year of this study.

I ntroduction

The 1995 Farm Bill and the release of
Roundup® Ready Soybeans have played a
mgjor role in the dramatic increase of soybean
acresin central Kansas. Acreage has increased
by 500% and over 300% since 1995 in the
South Central (SC) and Centra Crop Reporting
Didtricts, respectively. Traditionaly, in the SC
digtrict, very few acreswere planted to soybeans
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asafull-season crop unlessthefidld wasirrigated.
Most of the dryland soybean acreage was planted
asan opportunity double crop after whest harvest.
The dryland acres usudly were seeded in the firgt
2 weeks of June. Research results from the
1990's at the Harvey County Experiment Fied
near Hesston showed consistently decreasing
yields as soybean planting was delayed from the
first week of May to mid-June. That work also
showed that maturity group IV (MGIV) soybeans
outyielded maturity group 111 (MGII1) and maturity
group 11 (MGII) when planted in thefirst 2 weeks
of May. After mid-May, the MGIII soybeans
sgnificantly outyielded cultivars in the other two
maturity groups.  Maturity group Il soybeans
were dways the lowest yidding. In arotationd
study at the South Central Experiment Field near
Hutchinson, MGII soybeans planted in late April
have yidded eraticaly (0-40+ bu/a) but have
averaged 25 bu/afor 7 years. Inaddition, adelay
in planting from early May to mid-June will delay
physologicad maturity gpproximately 1 day for
every 3 days delayed. Consequently, harvest
dates are generaly up to 2 weeks earlier with
ealier plantings.

This experiment, funded in part by the Kansas
Soybean Commisson, evduaed the yidd
response of three different maturity groups of
soybeans planted in two different row spacings at
two planting dates (early to mid May and early to
mid June) at intervas of approximately 28 days.
Thiswasthefirgt, and find, year of the sudy.



Procedures

Locations were on the Farmers COOP
Equity farm at Isabedl in Barber County (Farnum
loam), on the Jm Coady farm near Fregport in
Harper County (Pond Creek silt loam), on the
John Cox farm near Fregport in Harper County
(Pond Creek st loam), on the Wellington Area
Test Farm near Wellington in Sumner County
(Bethany st loam), and on the Marvin Duncan
fam near Arkansas City in Cowley County
(Vanoss gt loam). Soybeans were seeded in
10-in. and 30-in. rows at rates to achieve fina
stands of 165,000 plants’a. Weed control was
attained with the application of agppropriate
herbicides and hand weeding if necessary. The
Isabel and Duncanfields aso had aconventiona
vs no-tillage treatment.  The Coady and Cox
fams were minimum tilled and planted to
Roundup® Ready soybeans and the Wellington
plots were planted no-till. At harvest maturity,
the center two rows (30-in. rows) or the center
5 feet (10-in. rows) of each plot were hand
harvested. Planting and harvest dates are
summarizedin Table19. Yiddswereadjusted to
13% moisture.

Results

Untimdy rains delayed the May planting a
the Wdlington and Isabdl gtes by 10-14 days.
Ranfdl a Welington dso delayed the June
planting to 10 days later than desred, but it ill
coincided with potential double-cropped planting
dates.

The only June-planted soybeans to attain
adequate stands and produce seed yields were
conventiondly tilled a the Duncan fam,
Wadlingtonplots, and the no-tilled plotsat I sabdl.
All plots except the Duncan farm received
adequate rainfal until June. The Wdlington plots
received adequate rainfal until June, and average
precipitation amounts in the month of July, but
very little timdy precipitation in August and
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September.  The sparse rainfal recorded near
Isabel dlowed for good yidds in June no-till-
planted soybeans, but the conventional seedbed
was too dry to facilitate adequate emergence and
dand establishment. The Duncan fam plots
received lessthan 6 in. of precipitation throughout
the growing season.

The effect of row spacing on soybean yields
was not what would be expected based on studies
from other regions of the state. Results from
previous sudies in centrd and northeastern
Kansas have shown a trend towards higher grain
yieldsfrom soybeans planted in narrow rows(7.5-
10 in.) vs traditional-width (30 in.) rows when
grown in high-yidding environments (>50 bu/a).
Conversdy, in lower-yidding environments (<30
bw/a), soybean yidds generadly were favored in
30-in. rows. In this study, with low-to medium-
yidding Stes, row width affected grain yidds only
in the conventiondly tilled soybeans at Isabd
(Table 20), where the 10-in. rows outyielded
traditional 30-in. rows.

Limited experiment field research has shown
a yidd advantage to MGIV vs MGIII cultivars
when planted in late April or early May. As
planting date is pushed back into late May and
June, the yield advantage has reversed in favor of
the early maturing soybeans. Maturity group V
soybeans ae  popular and yied wdl in
southeastern Kansas, at the same latitudes as the
plotsin this study, but they had not been included
in any previous sudies. Differencesinyidd were
noted between maturity groups at each location,
whether only May (Table 21) or May and June
(Table 22) plantings produced yields.

The lack of weed control was the mgor
contributing factor in the loss of the no-till planted
MGV soybeans on the Duncan farm (Table 21).
This was dso the only site where the MGIV
soybeans outyielded MGIIlI soybeans in May
plantings. The savere moisture stress throughout
the growing season



(weedy and 4.75 in. rainfal) may have led to
earlier infestations of charcod rot in the MGlI|
plots, which could have resulted in lower seed
yidlds. At the Coady, Cox, and conventional-
tilled Isabel sites (Table 21), MGIII soybeans
sgnificantly outyielded MGIV soybeans, smilar
to results from Hesston when both groups were
planted in mid May and later. May-planted
MGV soybeans yielded the lowest at these four
dgtes. The MGV plants were green and
functioning al summer, but extreme heat and
drought resulted in very low pod set and seed fill.

May-planted soybeanstended to have higher
yieldsthan those planted in June (Table 22). No
difference exiged in yidds of conventiondly
tilled, May- planted MGIV and MGl soybeans
a the Duncan farm, but the MGIV soybeans
produced greater yields than the May planted
MGV soybeans and al June planted plots.
However, May-planted MGl soybeansdid not
ggnificantly outyield plots of MGIII or MGIV
soybeans planted in June. Conventiond-tilled
MGV soybean yidds were not affected by
planting date and were very low, but not
gonificantly lower than those of June-planted
MGII and MGIV soybeans. All MGV and June
MGIII and MGIV plantings onthe Duncan farm
were heat and/or drought stressed during the
critical reproductive stages from bloom through
pod fill, which lowered yields. At Wdlington,
May-planted MGIII and MGIV soybeans
outyielded al other treatments(Table22). Yields
did not vary between May- and June-planted
MGV plots, reflecting the same conditions as
those at the Duncanfarm. No differencesinyied
between maturity groups were detected in June-
planted plots. Less than 60% of the normal
precipitationfel a Wellington from June through
September, and when coupled with extremely
high temperatures, resulted in very low soybean
yields. May plantingswerefavored. Timely and
above-norma July precipitation resulted in
acceptable no-till soybean yidds at 1sabd,
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regardless of planting date or maturity group
(Table 22). May- and June-planted MGIV yields
were amilar and no greater than yieds of May-
planted MGl soybeans. Yiedsof June-planted
MGIII soybeans were less than those of May-
planted MGIV plots and no greater than those of
MGV plots planted in June. As was the case a
the Duncan farm and Wellington, MGV soybeans
were the lowest yidding a the Ste; however, no
yield differences existed in the June planting detes
among maurity groups. The improved
performance of the MGV soybeans with June
planting and adequate rainfdl is amilar to results
from southeast Kansas where MGV cultivars are
planted frequently in June and into early July in
double-cropped systems after whest.

Conventiond vs notill sysems were
compared at the Duncan farm and at Isabd, but
only for the May planting dates (Table 23). The
difference in tillage sgnificantly affected yields on
the Duncanfarm, but not at Isabel. Yieldsof no-
till soybeans at the Duncan farm were only %2 and
b of yieldsof conventiondly tilled soybeanswhen
MGV vyidds were included and excluded,
respectively, fromtheandysis. No-till MGV plots
had no harvestable yield a the Duncan farm.
Weed control was not achieved in the no-till plots
a planting, and season-long weed pressure took
a heavy toll on soybean plants, especidly on the
MGV soybeans, which was reflected in the yield.
Conversdly, conventional-tilled plots were weed
freeat planting, and alight shower within 24 hours
of planting activated the preemergent herbicides,
which resulted in good weed control throughout
the season. The lack of significant precipitation
and surface  moidture throughout the growing
season did not favor later germination and
establishment of weeds. Atlsabd, yiddsof no-till
and conventiond-tilled plots yidds were smilar
within maturity groups and between MGIIl and
MGIV (Table 23). However, MGV soybean
yields were the lowest in the studly.



Table 19. Planting and harvest dates for a soybean study in South Central KS, 1998.

Harvest Date(s)

DOPT 1 DOP2
Planting Date
Location 1 2 MGl MGIV MGV MGl MGIV MGV
Duncan, conv. till 5/7 6/9 9/8 9/8 11/23 10/17 10/17 11/23
Duncan, no-till 5/7 6/9 9/8 9/8 11/23 no harvestable stands
Isabel, conv. till 5/22 6/10 9/18 9/18 1112 no harvestable stands
Isabel, no-till 5/22 6/10 9/18 9/18 1112 1112 1112 1112
Wellington 5/19 6/25 925 925 1123 10/15 10/15 11/23
Cox farm 5/14 6/9 911 911 11/24 no harvestable stands
Coady farm 5/14 6/9 914 914 10/15 no harvestable stands

T Dateof planting

Table 20. Effects of row width effects on soybean yieldsin South Central KS, 1998.

Duncan Farm | sabel
Row Conv. Till No-Till Cox Farm Coady Farm Wellington Conv. Till No-Till
inches bu/at
10 21 15 13 19 10 3 28
30 2 14 14 18 10 26 30
LSD (19 NS NS NS NS NS 38 NS

T Yieldsat alocation must differ by more than the LSD to be considered significantly different.
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Table21. Yields of May-planted soybean as affected by cultivar maturity group in a study near Arkansas City,
Freeport, and |sabel, KS, 1998.

Duncan Farm, | sabel,
Planting Date Maturity Group No-Till Coady Farm Cox Farm Conv. Till
bu/a
May 1l 10 <! 18 33
\Y; 14 29 14 3
\% 0 18 8 14
LSD(010) 25 42 21 45

T Yieldsat alocation must differ by more than the L SD to be considered significantly different.

Table 22. Effect of cultivar maturity group on soybean yields near Arkansas City, Wellington, and Isabel, KS, 1998.

Duncan Farm, | sabel,
Planting Date Maturity Group Conv. Till Wellington No-Till
bu/a
May 1 18 14 3
v 2 15 37
\Y% 8 10 18
June Il 12 7 29
v 14 6 31
\% 8 8 24
LSD(.10) 6.5 22 75

T Yieldsat alocation must differ by more than the LSD to be considered significantly different.

Table 23. Effectsof tillage system on May-planted soybean yields near Arkansas City and |sabel, KS, 1998.

Tillage System Maturity Group Duncan Farm | sabel
bu/a

Conventional till 1l 18t 38
v 2 33
\Y 8 14

No-till 11 10 33
v 14 37
\Y 0 18

LSD(010) 6.1 75

T Yieldsat alocation must differ by more than the LSD to be considered significantly different.
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