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CORNBELT EXPERIMENT FIELD

Introduction

The Cornbelt Field was established in 1954 through the efforts of local interest groups, Kansas
State University, and the state legislature. 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,
variety testing; control of weeds and insects; cultural practices, including disease and insect-resi stant
varieties; and cropping systems. Foundation seed of oat, wheat, and soybean cultivarsis produced as
needed to provide a source of quality seed of public varieties.

Soil Description

The soils on the Experiment Field are silty, windblown, Pleistocene sediments called |oess
(pronounced luss). Grundy silty clay loam, the dominant soil, has a black silty clay loam surface, usual
more than 15 inches thick, and asilty clay subsoil. It typically occupies ridge crests and tablelands of
western and southeastern Brown County and is extensive in northeastern Jackson, western Atchison,
eastern Jefferson, and western Leavenworth counties in Kansas, as well asin western Richardson
County, Nebraska. Grundy soil is similar to the Wymore soil of Nemaha and Marshall counties,
Kansas and of Pawnee County, Nebraska.

The nearly level slopes have thick surface soil, which thins rapidly as slopesincrease. Gradient
terraces usually are needed to reduce sheet erosion, which is a serious hazard because the subsoil
absorbs water slowly.

2000 Weather

Precipitation during the growing season in 2000 was below normal except for June (Table 1). The
5.48 inch rainfall on June 24 and 2 timely rains of about an inch each in July resulted in corn and
sorghum yieldsin the 90 - 100+ bushel range. However, soybean yields were greatly depressed by the
hot dry weather during July and August.
Thelast killing frost was on April 12 (normal April 23), and the first killing frost was on October 6
(normal October 15). The frost-free period was 2 days longer than the 170-day average.

Table 1. Precipitation at the Cornbelt Experiment Field, (inches).
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept Total

October, 1999 - September, 2000
0.31 1.68 0.36 0.14 1.90 1.49 144 187 7.62 3.02 1.08 247 23.38
43-Year Average
2.80 191 1.03 0.75 0.83 2.23 3.17 4.74 5.07 4.44 3.99 4.36 35.32
Departure From Normal

-249  -0.23 -0.67 -0.61  1.07 -0.74 -1.73 -287 255 -142 291 -1.89 -11.94




WHITE FOOD-CORN PERFORMANCE TEST

Larry D. Maddux

SUmmary

Theaverageyieldof the 25 hybridsinthe
test was 78.2 bu/a, witharangeof 65.0t091.0
bu/a. TheL SD(.05) was 11.8 bu/a, meaning
that two hybrids must differinyieldby 11.8
bu/atobeconsideredsignificantly differentin
yielding ability 95% of the time.

Introduction

Thetest at the Cornbelt Fieldisoneof 11
locationsinaregional feetest coordinated by
Dr. L. L. Darrah with USDA-ARS a the
University of Missouri. The2000testincluded
23 white corn hybrids submitted by 8
companiesandtwo yell ow cornhybrid checks.
Five white hybrids were new to the test in
2000.

Procedures
Anhydrous ammoniaat 120 Ibs N/awas

applied. Atrazine 4L at 0.5qt/aplusDual at 2.0
pt/awereincorporatedwithafieldcultivator.
The hybrids wereplantedApril 24 a 24,390
seedg/ain 30-inchrowsonasilty clay loam soil

followingapreviouscrop of soybeans. Thetest
was cultivated once and harvested with a
Gleaner Elll plot combine.

Results

Yieldsinthistestaveraged 78.2bu/a, with
arange of 65.0t091.0 bu/a(Table?2). Corn
yieldswerelow becauseof thehot, dry westher
in July and August. The yellow corn
performancetest (plantedinanother field across
the road) had an average yieldof 113 bu/a,
witharange from81to121bu/a. The yellow
check B73xM 017 yielded69.9 bu/aand the
other yellow check (Pioneer Brand 3394)
yielded 80.4 bu/a.

Table 2 Grainyield, stand, root and stalk lodging, ear height, moisture content, and days
from planting to half-silk of the white food-corn hybrids, Powhattan, KS, 2000.

Stalk Daysto
Brand Hybrid Yield Stand Lodged Flower Moisture
bu/a % % no. %
Asgrow RX776W 75.8 104.5 0.5 80.0 14.1
Asgrow RX792W 70.5 97.5 0.0 83.3 141
Asgrow RX901W 79.2 87.4 0.6 84.3 16.3
Diener D 114W 75.9 67.2 0.7 83.0 15.3
Diener D 115W 75.3 82.8 0.0 84.7 14.4




Stalk  Daysto
Brand Hybrid Yield Stand Lodged Flower Moisture
bu/a % % no. %
IFSI 90-1 75.0 76.3 0.0 84.0 14.9
IFSI 95-1 74.0 80.8 0.7 84.3 20.4
IFSI 97-1 91.0 80.8 0.6 83.7 20.0
NC+ 6990W 72.3 80.3 0.0 83.3 17.1
Pioneer Brand 32H39 74.3 91.4 0.0 79.7 13.0
Pioneer Brand 32K72 86.4 80.3 0.5 78.7 13.5
Pioneer Brand 32Y52 81.2 92.9 0.0 81.0 13.6
Pioneer Brand 33T17 89.7 80.3 0.0 81.7 13.2
Vineyard V433W 78.0 84.8 0.0 83.7 14.2
Vineyard V 455W 76.3 80.3 0.0 81.7 13.4
Vineyard V462W 74.1 92.9 0.0 85.0 14.6
Vineyard V x4359W 84.7 85.4 0.0 82.0 15.2
Whisnand 50AW 89.3 89.4 0.0 82.3 14.5
Whisnand 51AW 76.6 91.9 0.6 83.0 13.9
Zimmerman 1851w 82.4 93.9 0.0 85.0 15.9
Zimmerman N71-T7 83.6 87.9 0.6 81.7 14.2
Zimmerman Z262W 65.0 80.3 0.0 83.7 13.6
Zimmerman 264w 74.3 81.8 1.3 84.0 15.1
Y ellow check B73xMo1l7 69.9 68.2 0.0 80.7 12.4
Y ellow check Pioneer 80.4 91.4 0.0 79.3 12.8
3394
Mean 78.2 85.2 0.2 82.5 14.8
LSD 0.05 11.8 15.4 NS 2.9 1.6
CV% 9.3 11.1 2.2 6.7




Bt AND NON-Bt CORN HYBRID EVALUATION IN NORTHEAST KANSAS

S.A. Staggenborg and L.D. Maddux

SUImmary

Twenty cornhybrids(10 Bt and 10 non-Bt)
wereevaluatedfor grainyieldandtestweight
during 2000 at the Cornbelt Experiment Fieldin
Northeast Kansas. Grainyieldfor thenon-Bt
hybridswere92 bu/acrewhereasgrainyields
forthe Bt hybridswere103bu/acre. Overall,
there was no difference betweenthe Bt and
conventional cornyieldswhentestedas two
entire groups. There were, however, two
individual instances where the Bt hybrid
producedyields that weregreater thanthenon-
Bt counterpart.

Introduction

Bt cornfor the control of European and
Southwestern corn borer have had a
tremendousimpact oncornproductioninthe
U.S. Inthe southerncorn growing areas of
Kansas, thistechnol ogy hasbeenreportedto
be very effective incontrolling these pests,
resultinginyieldincreasesover infested plants
that exceeded 50 bu/acre. However, in the
northerncorngrowingregionsof Kansas, corn
borer pressurevariesannualy fromvery lightto
moderateinfestations. Under theseinfestation
levels, the extra cost of Bt hybrids may not
outweigh the benefits. Theobjectiveof this
study isto evaluateBt cornand their non-Bt

counterparts under similar growing conditions.

Procedures
Cornplotswereestablished at the Cornbelt
Experiment Fieldnear Powhattan, KSon April

21, 2000. Four corn hybrids from five
compani es(Dekalb, Garst, Novartis, Pfisters
and Pioneer) wereutilized. Each company was
instructed to enter two Bt hybrids and two
conventional hybrids adapted to the area.
Hybridsincludedby eachcompanyinthetria
arelistedin Table 3

Grainweight, testweight and moisturewere
determinedusi ng aplot combineon September
12,2000. Grainyieldswereadjustedto 15.5%
moisture.

Results

Soil moistureat plantingtimewasavailable
intheupper 1ft, but subsoil moisture was at
record lows due to adry winter and spring.
Rainfall amountsduring Junewerenear normal
with July and August showing bel owaverage
rainfall and above averagetemperatures. These
growingconditionsreducedoverdl plotyields
to 93 bu/acre.

Growing conditions resulted in few
differencesingrainyieldsamongthe20hybrids.
Overall, theBt hybridsaveraged 103 bu/acre
(58.7 Ib/bushel test weight) and the non-Bt
hybridsaveraged 92 bu/acre(58.4 |b/bushel
test weight). Only two Bt-Conventional pairs
resultedin yields that weredifferent, Garst
‘8363 Bt and Garst ‘8341’ and Novartis
‘67T4’ and Novartis ‘'67H6’.

Test weightsfollowedthesamepatternas
grainyields,inthat only oneBt-Conventional
pair hadtest weight that weredifferent, Garst
‘8363 Bt and Garst ‘8341’



Table 3. Bt and Conventional Corn Performance, Cornbelt Experiment Field, 2000.

Brand Hybrid Bt Event Yield Test Wt.
Garst 8342 GLS, IT, Bt Mon810 87.2 61.1
Garst 8342 GLS, IT None 87.1 60.2
Garst 8363 Bt Mon810 101.2 62.5
Garst 8341 None 86.9 59.3
Novartis 79L3 Btl1l 95.5 62.9
Novartis 79L4 None 96.1 64.4
Novartis 67T4 Btl1l 109.5 58.2
Novartis 67H6 None 94.6 60.7
Pioneer 33G27 Mon810 88.2 61.1
Pioneer 33G26 None 87.7 60.4
Pioneer 31A13 Mon810 105.4 63.4
Pioneer 31A12 None 103.2 61.9
Dekalb DK 647 BTY Mon810 83.3 59.9
Dekalb DK 647 None 91.0 59.2
Dekalb DK 595BTY Mon810 92.0 58.9
Dekalb DK 595 None 85.9 58.8
Pfister 3977Bt Mon810 91.1 60.6
Pfister 3977 None 95.6 61.1
Pfister 2655Bt Mon810 89.9 62.3
Pfister 2655 None 89.6 60.7
LSD(0.05) 13.7 2.3
CV. (%) 10.4 2.7
Contrastst
Bt 102.5 61.1
None 92.3 60.7
Bt 11 102.5 60.6
Mon810 92.3 61.3
None 91.8 60.7

! To compare the conventional and Bt hybrids directly as two groups, an orthogonal contrast was

used.

Bt vs Conventional Contrast - Prob > F - 0.3448 (ns).



THE IMPACT OF PLANTER SPEED ON CORN YIELDS

Scott Staggenborg, Randy Taylor, and Larry Maddux

SUImmary

A field study was conducted in 2000 to
determine if seeding rate and planter speed
affected corn plant spacings and subsequent
grainyields. Cornwasseeded at 23,525 and
27,330 seed/acre at speeds of 5,8and 11
mph. Planter speed and seeding rate had no
effectongrainyield. Planter performancewas
not affected by seeding rate, but declined as
planter speedincreased. Both the missand
multiple indices increased as planter speed
increasedfrom5to8 mph, withnodifference
between the 8 and 11 mph treatments. The
missand multipleindicesindicatethenumber of
skips and doubles. Correlation and multi
variateregressi onindicatesthat establishingthe
appropriateplant popul ationismoreimportant
to maximize grainyieldsthanthedistribution of

the plants as measured by intra-row spacings.

Introduction

Approximately 90% of the annua
management decisions related to corn
production are made by the timethe cropis
planted. Establishingauniformplant standto
thedesiredplant populationisthegoal of the
planting operation. Uniformity and establishment
of a corn stand are the most common
characteristicsused by producerstoevaluate
planter performance. Planter mai ntenanceand
adj ustment can play animportant rolein planter
performance. Operating speed can further
influenceseed singulationand placement. The
objective of thisexperiment wastoevauatethe
influenceof planter speed on corn plant spacing
variation and final grain yields.

Materialsand M ethods

Afieldstudy was conductedat theCornbelt
Experiment Fieldin Brown County, Kansas.
OnApril 12,2000, the cornhybridNovarits
'79-P4" was planted a two seeding rates
(23,525 and 27,330 seed/acre) and three
speeds (5, 8, and 11 mph). Plotswere four
rowswide and approximately 350 feet long.
Prior to grain harvest, plant spacings were
measured between 20 consecutive plantsin
each of the center two rows.

Plant spacingdistribution wascharacterized
usingfour indicesthat utilizeatheoretical plant
spacing based on the expected seeding rate.
Theseindicesincludethemissindex, whichisan
indication of thenumber of timesthat theplanter
produced askip; andthemultipleindex, which
isanindicationof the number of times that
plantswereestablishedincloseproximity. The
quality of feed index is an indication of the
number of timesthat plant spacingsarewithina
rangeof 0.5to 1.5 timesthetheoretica plant
spacing. Theprecisionindex isthestandard
deviationof the plantsincluded in the same
rangeasthoseusedto calculatethequality of
feed index.

Grain yields were determined using an
Gleaner F2 combineequippedwithaAgL eader
PF3000 yieldmonitor. Yieldsfor each plot
was cal cul atedby summingthemassflow for
each passtodeterminegrainweight harvested.
Grainyields werecalculated in anidentical
manner for the areawhere pl ant spacingswere
measured. Theseyieldswereusedtodetermine
the impact of plant spacings on grain yields.



Resultsand Discussion

Early seasoncropgrowthwas slowed by
aboveaveragetemperaturesand below average
precipitationduring April, May and early June.
Corn vyields averaged 102 bu/acre,
approximately 15to 20% below thelongterm
field average.

Seeding rate and planter speed had no
effect onwholeplot grainyields (Table4).
Planter performance, as measured by plant
spacing indices, was influenced by planter
speed and seeding rates (Table 4).

Themissindexincreased asplanter speed
increased. Numerically, thegreatestincrease
occurred asplanter speedincreasedfrom5to 8
mph. Themultipleindex wasinfluenceby both
planter speedand seedingrate. Themultiple
indexincreased asplanter speedincreased from
8 mph to 11 mph at the 23,525 seed/acre
seeding rate. At the higher seeding rate, the
overall multipleindexwashigher, withaless
consi stent responseto planter speed, thanthe

lower seedingrate. Thequality of feedindex
also decreased and the precision index
increased as planter speed increased.

Theimpact of average plant pacingandthe
four indicesongrainyieldwasdetermined using
correlaionandmulti variateregressonanaysis.
Correlationanaysisbetweengrainyieldsand
thesefive componentsindicate that average
plant spacing was the only component that
influencedgrainyields(Table5). Multi variate
regressionsuggeststhat final plant stand (as
indicated by average plant spacing) and the
number of multiple seeddrops(asindicated by
the multipleindex) affectedgrainyields(Table
6). It should be noted 75% of the plant
spacings measuredinthisstudy fell withinthe
acceptable range. The planter used was in
above average condition and appropriate
adjustmentshad been madeprior to planting.
Planter age,level of maintenanceandlevel of
adjustment can have amajor impact on planter
performance.



Table 4. Grain yield, missindex, multiple index, quality of feed index, and precision
index for two plant populations and three planter speeds.

Miss Multiple Quality of Precision
Yied Index Index Feed Index Index
bwacre
Population
23,525 103.1 a 158 a 106 a 76.7 a 239 a
27,330 101.1 a 144 a 89 a 73.6 a 237 a
Speed
5 104.1 a 100 b 54 b 84.6 a 210 b
8 102.3 a 167 ab 117 a 71.7 b 234 ab
11 100.0 a 188 a 121 a 69.2 b 269 a
Pop X Speed
23,525
5 103.5 a 75 a 42 c 88.3 a 213 a
8 104.5 a 192 a 83 c 725 a 242 a
11 101.1 a 167 a 142 ab 69.2 a 257 a
27,330
5 101.1 a 125 a 67 c 80.8 a 208 a
8 103.7 a 142 a 150 a 70.8 a 227 a
11 98.7 a 208 a 100 abc 69.1 a 280 a
C.V. (%) 2.9 35.6 318 7.6 12.6

Table 5. Correlation coefficients grain yield with average plant spacing,
multiple index, missindex, quality of feed index; and precision index.

Source Correlation Coefficient
Average Plant Spacing 0.57
Multiple Index 0.09
Miss Index -0.01
Quality of Feed Index -0.05
Precision Index -0.01

Table 6. Multi variate regression results for average plant spacing,

multiple index, missindex, and speed effects

Source Parameter Estimate Prob>T
I ntercept 61.36 0.01
Average Plant Spacing 531 0.01
Multiple Index 0.57 0.06
Miss Index -0.23 0.24
Speed -0.59 0.34

R? 0.55




EAST CENTRAL KANSASEXPERIMENT FIELD

Introduction

The research program at the East Centrd Kansas Experiment Field is designed to enhance the areds agronomic
agriculture. Specific objectivesare: (1) to identify the top performing varieties and hybrids of whest, corn, grain sorg
and soybean; (2) to determine the amount of tillage necessary for optimum crop production; (3) to evaluate weed
control practices usng chemica, non-chemica, and combination methods; and (4) to test fertilizer rates and placeme
methods for crop efficiency and environmenta effects.

Soil Description

Soils on the fields, which encompass 160 acres, are Woodson. Theterrainis upland, level to
gently rolling. The surface soil is dark, gray-brown, somewhat poorly drained, silt loam to silty clay
loam with aslowly permeable, clay subsoil. The soil isderived from old alluvium. Water intakeis
slow, averaging less than 0.1 inch per hour when saturated. This makes the soil susceptible to runoff
and sheet erosion.

2000 Weather

Precipitation during 2000 totaled 24.20 inches, which was 13.18 inches below the
32-yr average (Tablel). Most of the moisture deficit occurred during the early and middle-to-late
parts of the growing season. Rainfall during April and May was 5.03 inches below normal. July,
August, and September rainfall was 7.51 inches below normal. The driest month was August with only
6 percent of the normal rainfall.

The coldest temperatures during 2000 occurred during the last nine days of January with 4 daysin
the single digits and during the last 21 days of December with 18 daysin the single digits. The overall
coldest temperature recorded was 13" F below zero on December 22. There were 58 days during the
summer in which temperatures exceeded 90 degrees. The hottest period was August 22 through
September 3 when daily temperatures exceeded 100™ F every day. The overall highest temperature
was 109" F. The last freeze of the winter was April 13 (average, April 18) and the first killing frost in
the fall was October 7 (average, October 21). The number of frost-free dayswas 176 compared with
the average frost free days of 185.

Table 1. Precipitation at the East Central Experiment Field, Ottawa, Kansas, inches.

Month 2000 32-yr. avg. Month 2000  32-yr. avg.
January 0.27 1.00 July 1.06 3.52
February 1.95 1.24 August 0.21 3.54
March 2.51 2.62 September 2.24 3.96
April 1.00 3.51 October 4.53 3.50
May 2.72 5.24 November 2.30 2.50
June 4.58 5.25 December 0.83 1.49
Annual Tota 24.20 37.38




EFFECTS OF SUB-SOILING ON YIELD OF CORN AND SOYBEAN
Keith A. Janssen

Summary

Questions are being raised about the
benefitsof deeptillageonsoilswithdenseclay
subsoils. Theeffectsof deep subsoil tillage,
shallower chisdl plowing, and no-preplanttillage
are being evaluated a the East Centra
Experiment Fieldwith cornand soybean. Corn
andsoybeanyieldsfor 2000 werelimitedby
dry conditions. Cornyieldsrangedfrom86to
112 bu/aand soybeanyields rangedfrom18.0
to 19.4 bu/a. Deep subsoil tillage did not
increasecornor soybeanyields comparedto
chisel plow, but for corn all tilled systems
producedhigheryieldthanno-till. Averaged
acrossfive years, deepsubsoil tillage, at best,
shows aslight yield advantage over chisel-
plow. Additional yearsof testingwill helpverify
these effects.

Introduction

Extensive acreage intheeast-central part of
Kansas have dense clay subsoils. Thesedowly
permeabl e subsoils restrict drainage, limit
aeration, limit depthof rooting, andlimitcrop
availablemoisture. Asaresult,cropyieldsare
restricted. Varioustillagepracticeshavebeen
usedtoloosenthesesoils. Somefarmersdeep
chi sel or subsoil their fieldsevery year, others
everyother year,andsomeonal essfrequent
basis. The benefitsfrom these deep tillage
operations have not beenfully evaluated. The
clay inthesesoilsismostly montmorillonite,
whichexpands and contracts withwettingand
drying. Also,inmany winters, freeze-and-thaw
cyclesloosenthesesoilsto adepthof 6to8
inchesor more. Theseshrink-swell, freeze-
thaw processesmay besufficienttoalleviate
any compactionthat resultsfromfertilization,
planting, soraying, and harvesting. Consequently,

10

thebenefitsof deeptillageonthesetypesof soilsare
being questioned. Another questionis whether some
cropsareaffected morethanothersby deeptillage.
Thisstudy eva uatesvariousfrequenciesof subsoil
tillageaswdll as shdlower chisd plow and no-ill
systems for effects on corn and soybean yields.

Procedures

Thisexperiment wasstartedin1996atthe
East Central Experiment FieldonWoodson
soil. Tillagetreatmentsestablished wereno-till
(no-preplanttillage); chisel plowingevery year
(5-7" depth); andsubsoil tillageat 8-14" depth
yearly, every other year,and every 3 years.
Treatmentswereestablishedintwo blocks, one
for corn and one for soybean. Subsoil and
chisel plow treatments were performed on
February 16, 2000 for the 2000 growing
season. All plots, excepttheno-till plots, were
fieldcultivatedbeforeplanting. Also,dl corn
plotswererow-crop cultivated oncefor weed
control. Corn(Hoegemeyer 2693) wasplanted
on April 14, 2000 and soybean (Dyna-Gro
DG-3388RR) was plantedMay 11, 2000. A
mixtureof 28-0-0and 10-34-0liquidfertilizer
wascoulter knifedtoprovide1111bN and 38
IbP,Ogafor corn. Nofertilizer wasappliedfor
soybean.

Results

Thecornandsoybeancropsin2000were
stressedby insufficient moisture. Corngrain
yieldsrangedfrom86to 112 bu/awithatest
averageof 102 bu/aand soybeanyields ranged
from 18.0 to19.4bu/awith atest average of
18.8 bu/a(Table2). Withcorn, deep subsoil
tillagedid notincreaseyield comparedto chisdl-
plow, but did producehigher yield thanno-till.
Early-season corn



growthwasslower withno-till comparedtoall towardlower yield (5%]ess) for no-till, but,

of thetilledtreatments. Theslower growthin there were no consistent yield differences
no-till incombinationwiththeprogressively betweendeep subsoil tillageand chisel plow.
drier availablesummer moisture, negatively Shallowtillage may be having aslight yield
affected no-till yield. benefit, but deep tillage is having little effect.

With soybean, the tillage treatments Plans areto continue thisstudy one more
produced no statistically significant yield year, but evidenceisgrowingthat deep tillage
differences. All frequenciesof deep subsoil andevenchisel -plowdepthtillageisnot greetly
tillageand chisdl-plow treatmentsfailedtoyield benefitting soybean and corn yields on
any better than no-till. Five-year average Woodson soil.

yieldsfor cornand soybean show adlighttrend

Acknowledgment
Appreciation is expressed to John Wray, Ottawa, KS for providing the subsoiler for this study.

Table 2. Sub-soiling effects on corn and soybean yield, Ottawa, KS.

Yield
Corn Soybean
Tillage System and Frequency 2000 5-yr Avg 2000 5-yrAvg
bu/a
No-till * 86 108 18.0 36.0
Chisel 2 (every year) 112 113 19.4 37.8
Subsoil 3 (every year) 108 116 18.9 38.1
Subsoil (every other year) 102 111 18.2 38.2
Subsoil (every third year) 102 117 19.2 37.8
LSD.05 17 NS
CV % 10.7 6.2

1 With one in-season cultivation
2 5-7 inch depth.
3 8-14 inch depth.
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EFFECTS OF LONG-TERM CROP RESIDUE HARVESTING AND
FERTILIZER APPLICATION ON SOIL PROPERTIES AND CROP
YIELD

K.A. Janssen and D.A. Whitney

SUmmary

Researchwas continued during 2000 to
determine the eff ectsof repeated harvesting of
cropresiduesoncropyieldsand soil properties
in a soybean - wheat - grain sorghum/corn
rotation, fertilizedwithdifferentlevelsof N, P,
and K. The 2000 cropwasthe 20th year of
thislong-termstudy. Theresiduetreatments
(residue removed, normal resdueincorporated,
and 2X normal residueincorporated) caused no
statisticallysignificantdifferencesingrainor
residueyieldsin2000. Corngrainyields, when
averaged acrossall fertilizer treatments, were
82 bu/awithannual cropresidueharvesting, 81
bu/awithnormal cropresidueincorporated,
and 80 bu/awith 2X normal crop residue
incorporated. In contrast, the fertilizer
treatments(zero,low, normd, andhighleve sof
N, P,andK) producedhighlysignificantyield
differences. Yieldof cornvariedfrom46bu/a
at the zero fertilizer rate to 106 bu/a at the
highest level of fertilizer application. Soil test
resultsshow that soil propertiesarechanging.
Soil pH, soil exchangeableK , and soil organic
matter are declining with crop residue
harvesting.

Introduction

Crop residues are being harvested
increasingly asasource of raw material sfor
various non-agricultural uses. InKansas, two
companies are currently manufacturing
wheatboard fromwheat straw. Inlowa, over
50,000 tons of corn residue was harvested
during the 97-98 crop year for ethanol
production. In Minnesota, a company is
planningtointroduceaBlOFIBER soy-based
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particleboard. Other companieswill likely
soon join the market for the production of
other bio-products (paper). All of thisisin
additionto the customary onfarmuseof crop
residuesfor livestock feed and bedding. These
new uses are welcomed new sources of
revenue for cropproducers. However, crop
producers must be awarethat crop residues
also areneededfor soil erosion protectionand
toreplenishorganicmatter inthesoil. Crop
residuesarethesinglemost important sourceof
carbon replenishment in soils.
Unfortunately, research dataontheeffects
of cropresidueharvestingon soil propertiesand
cropyieldsarevery limited, especially forlong-
term, continuousharvesting of cropresidues.
From past observations we know that grain
producers have harvested crop residuesfor
livestock feedfor yearswithfew noticesbleside
effects. However, harvesting cropresiduesfor
farm use has generaly not been onacontinuous
basisfromthe samefield. Also, someof the
cropresidues harvested may be returned as
anima wastes. Withnon-agricultural uses, this
generally would not bethesituation, andthere
would be increased probability for repeat
harvests. Harvesting cropresiduescontinually
wouldremove larger amountsof plant nutrients
andreturnlessplant material tothesoil. The
effectsof fertilizer management inoffsetting
these losses are not well understood.
Thissudy wasedahlishedtomessurethedfectsof
long-termharvesting of aropresduesandtheadditions
of varyinglevdsaf arapresduesoncropyiddsend ol
propertiesinasoybean - whegt - grainorghum/corn
rotation, fertilizedwithvariableratesof nitrogen(N),
phosphorus (P) and potassium (K).



Procedures

Thisstudy wasstartedinthefall of 1980.
Theresiduetreatmentswere: (1) cropresidue
harvestedeachyear, (2) normal cropresidue
incorporated, and (3) twice(2X) normal crop
residue incorporated (accomplished by adding
and spreading evenlythe cropresduefromthe
residue removal treatment). Superimposed
over theresiduetreatmentswerefour level sof
fertilizer treatments; zero,low, norma, andhigh
levelsof N-P-K fertilizer asshowninTable3.
The crops planted were soybean, wheat, and
grainsorghuminathreeyear rotation. Corn
wassubstituted for grain sorghumbeginningin
1994. Grainyields andresidue yields were
measuredeachyear and soil samples (0to 2-
inchdepth) werecollected and analyzed after
the 16th year to detect any changes in soil
properties.

Results

Grainyieldsandresidueyieldsforthelast
tenyearsof this20-year sudy aresummarized
inTables4and 5. The residue treatments
causednodifferencesingrainor residueyields
for any cropinany year since the study was
initiated, exceptfor 1987. In 1987, ayear with
hail, less residue was measured in the 2X
normal residueincorporated treatment thanwith
normal residueincorporated. Thismay have
beentheresult of unevenhail damage rather
than an effect of the residue treatments.
Summedover all 20 years, 1981-2000, grain
andresidueyieldfor all residuetreatmentsdiffer
by lessthan 2 percent. Incontrast, thefertilizer
treatments have produced large grain and
residueyielddifferences, averaging 37%and
40%, respectively,forall years. Highestgrain
and residue yields were produced with the
normal andhighfertilizer treatmentsandthe
lowest grainandresidue yieldswiththezero
and low fertilizer treatments.
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Although there has been no significant
differencesingrainandresidueyieldswiththe
addition or removal of crop residue, soil
properties have changed. Theeffectsof the
residue and fertilizer treatments on soil
properties are shown in Table 6. Soil pH,
exchangeableK, andsoil organic matter have
decreasedwith cropresidueharvesting. Effects
onsoil exchangeableK aremost obvious. The
harvesting of crop residue lowered
exchangeableK inthe soil by nearly 20%. This
isbecauseof thehighK contentincropresidue.
Cropresidue harvesting decreased soil organic
matter 9%. Doublingcropresidueincreased
soil organic matter 12%. The fertilizer
treatmentscaused theexpectedincreasesinN,
P,andK. Soil pH decreased with fertilizer
application. AvailableP, exchangeableK, and
organic matter all increased with fertilizer
application.

These data suggest that the occasional
harvesting of cropresiduesishavinglittle effect
ongrainorresidueyieldsand shouldrequireno
special changes in management practices,
except possibly tokeepaclosewatchonsoil K
levels. However, long-term, continuous
harvesting of cropresiduesfromthesamefield
could eventually cause problems. Thisis
because very long-term harvesting of crop
residuescould causefurther decreasesin soil
organic matter toapointwherecropyie dswill
be affected. The effects of crop residue
harvestingonsoil propertiesandcropyields
occur slowly and couldtake many yearsbefore
stabilizing at anew level of equilibrium. With
different soilsand different environments, the
timeperiodforyieldlimitationstodevel op could
be muchdifferent. Thissoil wasinitially quite
highinsoil organicmatter and hadinitially high
levelsof soil fertility. Soilswithlower organic
matter andlower fertility may beaffectedmore
quickly by crop residue harvesting.



Table3. Nitrogen, phosphorus, and potassiumfertilizer treatmentsfor cropsinrotation,
East Central Experiment Field, Ottawa, KS

Crop and Fertilizer Rate (N-P,05-K,0)

Fertilizer Treatments Soybean Wheat Grain Sorghum/Corn
Ib/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

Table4. Mean effects of crop residue and fertilizer treatmentson grainyields, East Central
Experiment Field, Ottawa, KS, 1991-2000.

Wht GS Soy Corn Wht Soy Corn Soy Wht Corn 20-yr
Treatment ‘91 ‘92 ‘93 ‘94 ‘95 ‘06 ‘97 ‘98 ‘99 ‘00 tota

bu/a

Residue

Removed 34 128 21 104 21 42 89 47 25 82 1178
Normal 37 127 22 108 19 46 88 47 24 81 1190
2X norma 39 130 21 107 17 48 82 46 22 80 1175
LSD 0.05 NS NS NS NS NS NS NS NS NS NS

Fertilizer

Zero 26 120 19 89 12 43 46 44 17 46 982
Low 35 123 20 103 17 43 76 46 22 76 1146
Normal 41 135 22 114 22 47 99 47 26 96 1252
High 44 136 25 120 24 48 123 50 29 106 1343
LSD 0.05 2 7 2 5 2 2 9 2 2 7
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Table 5. Mean effects of crop residue and fertilizer treatments on residue yields, East Central Experiment Field,
Ottawa, KS, 1991-2000.

Wht GS Soy Corn Wht Soy Corn Soy Wht Corn 20-yr
Treatment ‘91 ‘92 ‘93 ‘94 ‘95 ‘96 ‘97 ‘98 99 ‘00 total
tons/a
Residue
Removed 0.92 1.80 0.38 1.63 122 0.48 1.46 100 0.63 2.85 27.40
Normal 1.00 1.85 0.39 1.73 1.22 0.52 1.49 103 059 2.74 27.78
2X normal 1.04 1.92 0.39 1.56 124 0.54 1.39 103 051 2.72 27.74
LSD 0.05 NS NS NS NS NS NS NS NS NS NS
Fertilizer
Zero 0.65 183 034 138 0.50 046 1.09 095 034 2.32 22.56
Low 0.93 174 0.35 1.46 1.02 0.52 1.35 0.97 049 2.79 26.54
Normal 1.10 1.95 0.40 191 171 0.53 157 107 0.68 2.88 29.60
High 127 1.90 0.45 181 1.67 0.54 1.78 1.08 0.80 3.09 31.48
LSD 0.05 0.11 0.17 0.03 026 0.16 0.04 019 0.06 0.08 0.33
Table 6. Mean soil test values after 16 years of residue and fertilizer treatments,
East Central Experiment Field, Ottawa, KS.
Soil pH Soil Soil Exchangesble K Soil Organic Sail
Treatment Available P Matter NO;-N
ppm ppm % ppm
Residue
Removed 6.0 29 163 3.0 33
Normal 6.1 30 201 33 27
2X Normal 6.2 37 249 37 21
LSD 0.05 0.1 2 20 0.2 NS
Fertilizer
Zero 6.4 23 147 3.0 27
Low 6.2 26 177 33 26
Medium 6.0 36 236 35 30
High 5.8 42 259 35 26
LSD (0.05) 0.1 3 22 0.2 NS
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TIMING OF ROUNDUP HERBICIDE FOR SOYBEAN WEED CONTROL

K. A. Janssen

Introduction

Use of Roundup as a broad-spectrum,
postemergencesoybean weed control program
became possible with the development of
Roundup Ready soybeans. Questionsregarding
best timing when applying asingleapplication of
Roundup have arisen because soybean
producerswould prefer toapply Roundupjust
one time, if they can get reasonable weed
control.

Past weed control research shows that
controlling weeds early is important for
preventingyieldloss. If asingleapplicationof
Roundup is applied too early there can be
germination and regrowth of weeds after
applicationasRoundup hasnoresidual control.
If the Roundup applicationisdelayedtoolong,
weed competition canreducesoybeanyield
before weeds are killed.

Thisstudy eval uatestheeffectsof timing of
singleapplications of Roundup Ultraherbicide
incomparisonwith sequential, and combination
applications for weed control and yield of
soybean plantedinclean-till systemsin30-inch
rows.

Procedures

The experiment was located at the East
Central Experiment Fieldinanaturally weed
infestedarea. Waterhemp pigweed andfoxtail
were the mainweed problems. The seedbed
was prepared by disking followed by field
cultivationjust prior to planting. Plantingwas
June10, 1999 and May 30, 2000. Thevariety
of soybean plantedbothyearswasDynaGro
DG-3388RR. The preemergence (PRE)
herbicides wereappliedimmediately following
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planting. All Roundup Ultra herbicide
applicationswereappliedat the 1.5 pt/arate
andat thetimesshowninTable7. All herbicide
applications werein 20 gallons of water per
acre. All treatmentswerereplicated four times.
Weedcontrol ratingsweretakenand soybean
yields were measured.

Results

Pantingand stand conditionswereexcd lent
bothyears. Thepreemergenceherbicideswere
activated by 0.85 inches of rainfall the day
followingapplicationin1999 and 0.43inchesof
rainfall theweek followingapplicationin2000.
Total rainfall after planting (June through
September) in1999was19.76inchesandin
2000, 8.09 inches. Weed pressure was
moderatebothyears. In1999, highest yields
occurred with Command plus Roundup,
sequential Roundup (3 & 6wks.),andasingle
application of Roundup at 4 and 5 wks. In
2000, yieldswerehighest with Command plus
Authority plusRoundup, sequential Roundup (3
& 6wks.), andasingleRoundup applicationat
4 and5 wks. Squadron and Frontier produced
intermediateyieldsbothyears. Lowestyields
occurred with the checks.

Basedonthesedata, thebest timing for a
singleapplicationof Roundupissomewhere
between4 to 5 weeksafter planting. Thatis,
with tilled soybeans and with all weeds
controlled at thetimeof planting. For situations
withheavier weed pressureor inno-till systems
withweedsemerged or germinated at planting,
timing of asingleappl icationof Roundup may
need to be earlier.



Table 7. Timing of Roundup Herbicide for Soybean Weed Contral,
Ottawa, KS, 1999 and 2000

2000

Time Yield, bu/a Percent control
Treatment Rate after Planting 1999 2000 Waterhemp Foxtail
Roundup Ultra 1.5pt/A 2 wks 455 -- -- --
Roundup Ultra 1.5pt/A 3wks 46.0 94 49 94
Roundup Ultra 1.5pt/A 4 wks 46.4 11.8 89 98
Roundup Ultra 1.5pt/A 5wks 46.7 111 94 98
Roundup Ultra 1.5pt/A 6 wks 437 10.3 94 97
Roundup Ultra 1.5pt/A 7 wks 438 79 89 98
Roundup Ultra 15+ 1.5pt/A 3wks & 6 wks 49.1 11.9 98 99
Commeand SME 1.0 qU/A PRE 47.4 - - -
+ Roundup Ultra 1.5pt/A 5wks
Command 3ME 1.0qt/A PRE -- 12.9 96 98
+Authority 3.00z/A
+ Roundup Ultra 1.5pt/A 4 wks
Squadron 3.0pt/A PRE 427 10.7 52 95
Frontier 6EC 1.5pt/A PRE 42.3 10.8 45 94
Check 1 345 5.9 0 0
Check 2 36.0 5.0 0 0
L.SD.0.05 5.0 19 8 3

Planting dates: June 10, 1999; May 30, 2000

Variety: Dyna Gro DG-3388RR
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INTEGRATED AGRICULTURAL MANAGEMENT SYSTEMSTO
IMPROVE THE QUALITY OF KANSAS SURFACE WATERS

K.A. Janssen and G.M. Pierzynski

Introduction

The Kansas Department of Health and
Environment is developing Total Maximum
Daily Loads(TMDLs) for variouscontaminants
in Kansas streams and water bodies. The
contaminantsof most concern are sediment,
nutrients, pesticides, andfecal coliformbacteria.
The implementationof TMDLswill require
information onrunoff lossesassociated with
different agricultural land usesandtheimpact of
different agricultural management practiceson
contaminant |oading.

Cropland systemsthat greatly reducetillage
andmaintain30% or more cropresiduecover
after planting havebeen shownto significantly
reduce soil erosionand sediment in runoff.
Amongtheconservationtillagesystems, theno-
till systemisthemost effective. Thisisbecause
it incorporates very little crop residue and
loosenstheleast amount of soil at thesurface.
Tillage/planting systemsthat significantly reduce
tillageprovidelittleopportunity for incorporating
fertilizer, manure, and herbicides. Whensurface
gpplied, these materidsenrichthenear-surface
soil zone and increase runoff |osses.
Consequently, a more comprehensive
management strategy other thanjust tillage
reduction is needed. A system of cropping
practicesisneededthat incorporatesall best
management practices(BMPs) for controlling
all cropland runoff contaminates. The
“Integrated Agricultura Management Systems’
program has been under development to
addressthisneed. The purpose of thisstudy
wasto evaluate, onalarge,field-scalebasis,
combinationsof tillage, fertilizer, and herbicide
management practicesfor their balanced control
of all cropland runoff contaminants.
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Methods

Fivelocationsin Kansasweresel ectedfor
thisproject. Thisarticlepresentsinformation
anddatafortheMaraisdesCygnesRiver Basin
site located in Franklin Co. near Ottawa,
Kansas. Thislocationrepresentstheslowly
permeable soils of the east-central part of
Kansaswith38-40inchesrainfall peryear. The
fieldsel ectedfor thisstudy wasagpproximately
10 acresinsize, had a slope of 2-5 percent,
and had near parallel terraces. Soilsinthefield
were a mixture of Eram-Lebo with some
Dennis-Batescomplex (Argiudolls, Hapludolls
andPaleudolls). Bray 1 Psoil testwas13ppm,
which, accordingto K SU recommendationsisa
lowto medium soil test. Thetillage, fertilizer,
and herbicide trestment combinationseval uated
were: (1) No-till,withfertilizerandherbicides
broadcast onthe soil surface; (2) No-till, with
fertilizer deep-banded (3-5 inchdepth) and
herbicidesbroadcast onthesoil surface; and (3)
Chisel-disk-field cultivatewithfertilizer and
herbicidesincorporatedbytillage. Thecrops
grown weregrai nsorghumandsoybean planted
inrotation. Therateof fertilizer appliedfor
grainsorghumwas701bN, 331bP,0s, and11
IbK,O per acre. Nofertilizer wasappliedfor
soybean. Atrazine ( 1.5Ib/aai) and Dual
(metolachlor 1.25 Ib/aai) herbicides were
appliedforweed control ingrainsorghum. For
soybean, Roundup Ultra(glyphostate 11b/a a)
and metolachlor (1.251b/aai) herbicideswere
applied.

Runoff from natural rainfall wascollected by
instrumentation of each of thebetweenterraced
treatment areas with weirs and automated
ISCO samplers. The runoff water was
analyzedfor sediment, nutrient, and herbicide
losses.



Results
Rainfall and Runoff

Rainfall amountsfor thedatesinwhichwe
collectedrunoff totaled 9.46inchesin 1998,
8.02inchesin1999, and 5.00inchesin 2000.
Averagedacrossall runoff collectiondatesand
years, theamount of rainwater that ran off was
49% withthe no-till system and 29% withthe
chisel-disk-field cultivatesystem (Figures1, 2
and 3). Part of the reason that runoff was
greater inno-till thaninthechisel-disk-field
cultivatesystemwasthat eachtimethesoil was
tilledinthechisel-disk-field cultivatesystem, it
loosened and dried the soil, which then
increasedthe soil’ scapacity toinfiltrateand
absorb rainwater.
Soil Erosion and Sediment L osses

Averagedacrossall of therunoff collection
datesandyears, theamount of soil lossinthe
runoff water was threetimes greater for the
chisdl-disk-field cultivatesystemthanfor no-till
(Figures4,5 and 6). Soil lossesdid not not
alwaysparallel runoff losses. Differencesin
rainfal intensity andtiming of individual rainfall
events,differencesinsurfacesoil conditions
because of tillage, and differences in the
amount of canopy cover atthetimetherainfall
occurred, also influenced soil losses.
Nutrient and Herbicide L osses

Soluble P, atrazine, and metolachlor
concentrationsintherunoff water werehighest
withsurfaceapplicationsinno-till (Figures7
through 13). Incorporation of fertilizer and
herbicides with tillage decreased losses.
Highest concentrations of soluble P and
herbicidesinrunoff occurredduringthefirst
coupl eof runoff eventsafter application. Much
of theinitial |lossesappearedtobedirect | osses
before being absorbed by the soil.

Conclusions
Theresultsof thisstudy showthat no-till
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can significantly reduce soil erosion and
sedimentinrunoff water. However, if fertilizer
and herbicidesaresurfaceapplied, runoff losses
of these cropinputswill beincreased compared
to when incorporated by tillage.

Therefore,animportant requirement for
bal ancing cropl and contaminant |ossesinno-till
will betheneedtosubsurfaceapply Pfertilizer.
Thiscouldbein the form of pre-plant deep
banding (whichwasused here), 2x2inch band
placement of fertilizer withtheplanter, or some
combination of these.

Stepstoreduceherbicidelosseswill alsobe
necessary whenusing no-till. Thismight be
partialy accomplished by timing of theherbicide
appl icationswhenthe potentia for runoff isless
(fall and early spring applicationscomparedto
planting-time applications).

Farming operationsthat usetillagea somust
beimproved. Every effort should betakento
minimize soil erosion. Use of structures
(terraces) and grass waterways are a given.
Also, the use of tillage implements that are
designedtoleavemorecropresiduecover on
thesoil surface, but still allow for fertilizer and
herbicide incorporation would be beneficial.

Ultimately, thefarming practicesthatare
most friendlyfor awatershed may depend on
theproblemsinthewatershed. If theproblem
ispredominantly soil erosionand sediment
losses, thenuseof no-till wouldbebeneficial. If
theproblemiselevatedlevel sof phosphorus
andherbicides, then cropping practices that
allowfor incorporationof thesecropinputs
wouldbedesirable. If all threecontaminates
(sediment, nutrients, and herbicides) are
problems in the watershed, or no one
contaminantisaproblem, thenacombination of
tillage practices (no-till onthe most highly
erosive land and tilled systemsonthe | east
erosive fields) may actually provide the best
bal ancefor minimizing cropland contaminant
runoff losses.
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PLANTING DATE AND MATURITY GROUP EFFECTS ON SOYBEAN
PRODUCTION IN EAST-CENTRAL KANSAS

K. A. Janssen and B. Gordon

Introduction

Soybean producersintheeast-central part
of Kansas have awide windowinwhichthey
canplant soybean (lateApril -midJuly) anda
widerangeof soybean maturity groupsthat they
can plant (11, Ill, 1V, and V). Very early
plantings of soybean runtherisk of reduced
stand andinjury by alate springfreeze, but tend
tomaximizethevegetativegrowth period before
flowering, maximize differences between
maturity groups, andincreaseyield potential if
other factorsarefavorable. Delayed or very
late plantings reducethetimefor vegetative
growth, reduce the effects of differencesin
maturity groups, reducepotential yield, andrun
therisk of afall freezekillingthecropbeforeit
ismature. Numerousfactorsother than planting
dates and maturity groups can interact and
affectyield, suchasdifferencesinsoil andair
temperaturesthat occur withdifferent planting
dates, differencesindiseaseandweed pressure,
and most importantly differences in water
availability duringthepodfill periodwiththe
different soybean maturity groups. However,
selection of soybean maturity groups and
planting datescan beusedto hel pmanagethese
or other situations, or try tomatch thegrainfill
period with the most favorable seasonal
moisturepattern, spreadtheharvest|oad, or
shortenthetimeto maturity inorder tobeable
to plant another crop more quickly.

This study evaluates the effects of five
soybean varietieshavingdifferent maturities
(groupsll,earlylll,latelll,1V,and V) planted
at various planting dates under east-central
Kansas conditions.
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Procedures

Thisexperiment wasconducted at the East
Central Experiment Field near Ottawa on a
Woodson soil. Thevariety/maturity groups
plantedwerelA2021 (11),1A3010(earlyll11),
Macon (latelll), KS4694 (1V) and Hutcheson
(V).Theseedingratewas 175,000 seeds per
acre. Plantingwasin 7-inchrows. Weedswere
controlledwithTri-Scept herbicide andhand
weeding. Stand counts were taken. At
maturity, the center ninerowsof each 11-row
plot were harvestedfor yield determination. All
treatments were replicated four times.

Results

Grainyields forthe 1999 and2000 crop
yearsare showninTable8. Averagedacross
all variety/maturity groups, highest soybean
yieldsin 1999 wereproducedwiththeMay 26-
July 5planting datesandin 2000 withthe April
21-May 25 planting dates. Availability of
moi stureduring pod devel opment wasthemost
significant factor affecting responseto planting
date and maturity group. 1n 1999, seasonal
moisturefavored mediumtolateplanting dates
and late maturity group soybeans. In 2000,
seasonal moisturefavored early planting dates
and medium maturity group soybeans. The
overall highestyieldin 1999 wasproducedwith
Hutcheson (MGV), a 53.9 bu/aand in 2000
with Macon (MGilI1) at 30.5bu/a. Augustand
September rainfall during 1999totaled 11.53
inches. Augustand September rainfall in2000
was only 2.45 inches.



Table 8. Effects of Planting Dates and Maturity Groups on Soybean Yield,

Ottawa, 1999 & 2000.

Yield bu/a
Date of Planting x Maturity/variety 1999 2000 2-yr Avg
April 21-May 5
April 28, 2000 I 1A2021 -- 18.4 --
Il 1A3010 -- 28.4 --
Il Macon -- 30.5 --
IV KS4694 -- 15.2 --
V  Hutcheson -- 14.3 --
May 6-May 25
May 14, 1999 11 1A2021 13.8 19.6 16.7
May 17, 2000 [ 13010 314 26.8 29.1
I11 Macon 36.7 25.3 31.0
IV KS4694 46.3 15.2 30.8
V  Hutcheson 53.9 12.2 33.0
May 26-June 14 I 1A2021 33.1 19.2 26.2
June 8, 1999 I 1A3010 41.6 19.1 304
May 31, 2000 Il Macon 44.0 12.1 28.0
IV KS4694 52.8 12.8 32.8
V  Hutcheson 53.5 14.4 34.0
June 15-July 4 I 1A2021 341 7.6 20.8
June 15, 1999 11 1A3010 40.2 6.6 23.4
June 29, 2000 I Macon 44.2 8.9 26.6
IV KS4694 45.9 9.5 27.7
V  Hutcheson 53.2 11.4 32.3
July 5-July 18 1 1A2021 25.3 0.0 12.6
July 8, 1969 11 1A3010 23.9 0.0 12.0
July 17, 2000 [11 Macon 28.6 0.0 14.3
IV KS4694 31.0 0.0 15.5
V  Hutcheson 29.2 0.0 14.6
July 19-July 28 1 1A2021 12.3 -- --
July 23, 1999 11 1A3010 9.8 -- --
Il Macon 14.4 -- --
IV KS4694 11.0 -- --
V  Hutcheson 2.0 -- --
Date of Plantin5g (means)
April 21-May -- 21.4 --
May 6-May25 36.4 19.8 28.1
May26-June 14 45.0 15.5 30.2
June 15-July 4 43.5 8.8 26.2
July 5-July 18 27.6 0.0 13.8
July 19-July 28 9.9 -- --
LSD 0.05 4.0 3.0 --
MaturityNarietg (means)
I 1A2021 23.7 16.2 20.0
11 IA3010 29.4 20.2 24.8
11 Macon 33.6 19.2 26.4
v K S4694 37.4 13.2 25.3
V Hutcheson 38.3 13.1 25.7
LSD 0.05 2.1 1.8




HARVEY COUNTY EXPERIMENT FIELD

Introduction

Research at the Harvey County Experiment Field deals 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 agricultural industry of the area. Focusis primarily on
wheat, grain sorghum, and soybean, but also includes alternative crops such as corn and sunflower.
Investigations include variety and hybrid performance tests, chemical weed control, tillage methods,
fertilizer use, and planting practices, as well as disease and insect resistance and control.

Soil Description

The Harvey County Experiment Field consists of two tracts. The headquarters tract, 75 acres
immediately west of Hesston on Hickory St., isall Ladysmith silty clay loam with 0-1% slope. The
second tract, located 4 miles south and 2 miles west of Hesston, is comprised of 142 acres of Lady-
smith, Smolan, Detroit, and Irwin silty clay loams, as well as Geary and Smolan silt loams. All have
0-3% slope. Soils on the two tracts are representative of much of Harvey, Marion, McPherson,
Dickinson, and Rice Counties, aswell as adjacent areas.

These are deep, moderately well to well-drained, upland soils with high fertility and good
water-holding capacity. Water run-off is slow to moderate. Permeability of the Ladysmith, Smolan,
Detroit, and Irwin seriesis slow to very slow, whereas permeability of the Geary series is moderate.

1999-2000 Weather

An unusually wet September delayed the planting of winter wheat. Then after planting in mid-
October, wheat was adversely affected by the absence of rain during the next 5 weeks. However, fall
growth was favored by late fall temperatures that were well above normal. Winter precipitation was
very significant, with totals for December, February and March that were well above normal. Mean
temperatures also were above average for January and February as well as near-normal in March.
Both mean temperatures and precipitation were below average for the April-June period. Light to
moderate BY D was the only wheat disease of consequence. Dry weather allowed for timely harvest
and high grain test weights.

Spring conditions were favorable for timely or early planting of most row crops. Despite 5 days
above 100°F in July, maximum air temperatures averaged about 3° F below normal. Unusually heavy
rainfall in the last weeks of that month, coupled with favorable temperatures, presented an excellent
outlook for row crop production. However, no meaningful rainfall occurred between July 28 and
harvest. During thistime, temperatures equaled or exceeded 100° F on 23 days, and the mean
maximum temperatures were 6.5° F and 4.6° F above normal for the months of August and July,
respectively. Soybean began to diein late August from severe drouth stress.

Frost occurred last in the spring on April 17. First killing temperatures occurred next on October
7. Thefrost-free season of 173 days was about 5 days longer than normal.
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Table 1. Monthly precipitation totals, inches - Harvey Co. Experiment Field, Hesston, KS.!

Month N Unit  SUnit  Normal Month N Unit  SUnit Normal
1999 2000
October 0.00 0.00 2.94 March 4.43 4.87 2.72
November 1.36 1.96 1.87 April 2.07 1.87 2.94
December 2.45 2.29 1.12 May 2.70 2.32 5.02
June 4.10 3.33 4.39
2000 July 5.84 7.89 3.71
January 0.61 0.47 0.69 August 0.06 0.06 3.99
February 2.97 2.96 0.93 September 0.36 0.34 2.93
Twelve-month total 26.95 28.36 33.25
Departure from 25-year Normal at N. Unit -6.30 -4.89

! Three experiments reported here were conducted at the North Unit: Reduced Tillage and
Rotation Systems with Wheat, Grain Sorghum, Corn, and Soybean; Seed Treatment I nsecticide
Effects on Corn; and Seed Treatment Insecticide Effects on Grain Sorghum. All other
experiments in this report were conducted at the South Unit.
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REDUCED TILLAGE AND CROP ROTATION SYSTEMS WITH WHEAT,
GRAIN SORGHUM, CORN, AND SOYBEAN

Mark M. Claassen

SUmmary

Tillage system effectson continuouswhet,
continuousgrainsorghum, and annual rotations
of wheat withrowcropswereinvestigateda4 ™
consecutiveyear. Priortillagefor row cropdid
not consistently affect wheat in rotations.
Soybean rotation produced highest wheat
yields, averaging59.6 bu/a. Thisrepresenteda
yield advantage of 14.5 and 24.4 bu/a over
wheat in corn and grain sorghum rotations,
respectively, aswell asal12.6 bu/aincrease
over thehighest continuouswheat yields. Tillage
systemsdidnot meaningfully affect yiddsof
row crops inrotationwithwheat. However,
wheat rotationincreased sorghumyieldsby 27
bu/aincompari sonwithconti nuoussorghum.
Tillage systemsdid not significantly affect
continuoussorghumnor itsresponseto planting
date. Yields from May sorghum plantings
exceededthoseof theJuneplantingsby 37.8
bu/a.

Introduction
Croprotationsfacilitatereduced-tillage
practices, whileenhancing control of diseases
andweeds. Long-termresearchat Hesston has
shownthat winter wheat and grain sorghum can
be grown successfullyinan annual rotation.
Although subject to gresterimpact fromdrouth
stressthangrainsorghum, corn and soybean
also areviablecandidatesfor croprotationsin
central Kansas dryland systemsthat conserve
soil moisture. Because of their ability to
germinateand grow under cool er conditions,
cornand soybean canbeplantedearlierinthe
spring and harvested earlier in the fall than
sorghum. Thisprovidesanopportunity for soil
moisture replenishment, as well as awider
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window of time within which to plant the
succeeding wheat crop. Thissudywasinitictedat
HesstononLadyamithslty dayloamtoevauatethe
congstency of cornand soybean productionversus
gransorghuminanannud rotationwithwinter whest
andtocomparetheseratationswithmonoculturewhesat
and grain sorghum systems.

Procedures

Threetillagesystemswereestablishedfor
continuouswhesat; twofor eachrow crop(corn,
soybean, and grai nsorghum) inannual rotation
with wheat; and two for continuous grain
sorghum. Each system, except no-till, included
secondarytillage asneededfor weed control
and seedbed preparation. Wheat inrotations
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, mulchtreader)
for corn
WC-NTNT = No-till after No-till corn

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

Wheat after soybean
WS-NTV = No-till after V-blade
(V-blade, sweep-treader, mulchtreader)
for soybean

WS-NTNT = No-till after No-till soybean



Continuous wheat

WW-B = Burn (burn, disk, field cultivate)

WW-C = Chisel (chisel, disk, field
cultivate)
WW-NT = No-till

Corn after wheat
CW-V = V-blade (V-blade, sweep-
treader, mulch treader)
CW-NT = No-till

Sorghum after wheat
GW-V = V-blade (V-blade, sweep-
treader, mulch treader)
GW-NT = No-till

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

Continuous sorghum
GG-C = Chisel (chisel, sweep-treader,
mulch treader)
GG-NT = No-till

Continuouswheat no-till plotsweresprayed
with Roundup Ultraat 1 gt/a+ ammonium
sulfate (AMS) onJuly 19, September 7, and
October 7. Variety 2137 was planted on
October 12in8-inchrows at 90 Ib/awith a
CrustBuster no-till drill equippedwithdouble
diskopeners. Wheat wasfertilizedwith1071b
N/aaspreplant, broadcast ammoni umnitrate.
WW-Cand WW-NT plotswere sprayedfor
cheat control withOlympus 70 WG @ 0.62
oz/a+ 0.5% nonionicsurfactant (NI1S) on April
12. [Note Application by Bayer for labd
regigration of Olympusisin process Howeve, at
this time Olympus is nat labded for use by wheat
gronersinKansas] No herbicideswereagpplied for
broadleaf weed control inwhesat duringthegrowing
season. Wheat was harvested on June 15, 2000.
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No-till cornafter wheat plotsreceivedthe
same herbicidetreatmentsasWW-NT during
thesummerandfall. CW-NT plotsalsowere
sprayed with Roundup Ultra+ 2,4-D ¢ +
Banvel + AMSat 1.5pt+40z+20z+3.4
Ib/ain mid-April. Weeds were controlled
during the fallow periodinCW-V plotswith
four tillageoperations. Cornwasfertilizedwith
111 Ib/aN as ammonium nitrate broadcast
priorto planting. An additional 14 1b/aN and
37 Ib/aP,0O5 were banded 2 inchesfrom the
row at planting. A Whiteno-till planter with
double-disk openerson30-inchcenterswas
used to plant Golden Harvest H-2404 at
approximately 23,000 seeds/a on April 14,
2000. Row cultivation was not used. Corn
was harvested on August 29.

No-till sorghum after whesat plotsreceived
the same fallow and preplant herbicide
treatments as no-till corn. GG-NTy,, was
sprayed with Roundup Ultra + 2,4-D ¢ +
Banvel + AMS (1.5 pt/a+ 1 qt/a+ 2 0z/a+
3.41b/a) inmid-April. GG-NT,,recevedthis
treatment plus Roundup Ultra+ 2,4-D g +
Banvel + Array (1 gt/a+ 4 0z/a+20z/a+1.8
Ib/a) 3 daysheforeplanting. GW-V plotswere
managedlike CW-V areas duringthe fallow
periodbetweenwheat harvestand planting. A
sweep-treader wasused for thefinal preplant
tillage operationin GW-V. GG-C plotswere
tilled once eech with achisd, mulch treader, and a
Swegp-treader betweencrops: Sorghumwasfertilized
likecorn, butwith1161b/atotal N. Pioneer 8500
treated with Concep 111 safener and Gaucho
insecticide wasplantedat 38,100 seeds/ain
30-inch rowson May 12. A second set of
continuoussorghum plotswasplanted onJune
8. Dud Il at1qgt/a+AAtrex4L a 1.5pt/a(rotation)
or 1gt/a (continuoussorghum) weregpplied shortly
after planting for preemergencewesd contral. INGW-
NT and GG-NT,,,, 1.5 pt/acf Roundup Ultra+ 2
oz/aof Banve wereadded tothetank mix tocontrol
emergedweeds. Norow cultivationwasnecessary



during the season. May and June-planted
sorghum were harvested on August 31 and
October 2, respectively.

Fallow weed control proceduresfor no-till
soybean after wheat during thesummer andfall
wereasdescribed for CW-NT and GW-NT.
Roundup Ultra+ AMS (1.5 pt/a+ 3.4 |b/a)
applied April 22 controlled emerged weeds
priorto planting. SW-V field procedureswere
thoseindicatedfor GW-V. However, soybean
receivedonly starter fertilizer, and weedswere
controlledafter plantingwith preemergence
Dua Il + Scepter 70 DG (1 gt/a+ 2.8 0z/a).
Roundup Ultra+ NIS (1.5 pt/a+ 0.5% v/v)
wasincludedwiththese herbicideson SW-NT.
Resni k soybean wasplanted at 8 seeds/ftin 30-
inchrowsMay 12 and harvested September 8.

Results

Wheat

A very wet September delayed wheat
planting. Inaddition, norainfell duringthefirst
40 daysafterward. Neverthel ess, wheat stand
establishment wasvery good, withnosignificant
differencesamongcropping systems. Crop
residue cover after plantingaveraged 77, 70,
and59% inno-till wheat after corn, sorghum,
and soybean, respectively (Table 2). In
continuouswheat, residue cover rangedfrom
1% in burned plots to 91% with no-till.

Above-normal latefall temperaturesand
winter precipitationwerefavorablefor wheat,
particularly in rotations. Broadleaf weed
control was very good to excellent across
cropping systems, but seriouscheat infestation
occurredinWW-NT. Mid-April application of
Olympus(experimental herbicide) provided
outstanding cheat control and prevented cheat
seed production.

Heading dates differed slightly among
treatments, with wheat after soybean tending

to heads about 2 days earlier than WG-V,
WW-C, and WW-NT.

Whole-plant N inwheat wassignificantly
greater inwheat after soybean and continuous
wheat than in wheat after corn or sorghum.
Tillage systemsdid not affect plant N level.
Wheat after soybean produced the highest
yield, averaging 12.6 bu/a more than the
highest continuous wheat yield. Wheat after
corn and continuous wheat yields were
comparable, while wheat after sorghum
produced about 10 bu/alessthanafter corn.
Thiseffect may havebeen accentuated by the
absenceof in-furrow starter fertilizer at planting.
Theapparent effect of prior tillagefor row crop
on yield of wheat in rotations was not
consistent, favoring the V-blade system in
wheat after corn and no-till in wheat after
soybean.

Test weightswereaboveaveragefor wheat
inall cropping systems, and differencesamong
rotations wererelatively small. Tillagesystems
generallyhadlittleeffect ontestweightwithin
each cropping system, except that in continuous
wheat, | owest valuesoccurredwiththechisel
system.

Row Crops
Cropresiduecover for row cropsfollowing

wheat averaged 29%for V-bladeand 88%for
no-till systems (Table 3). Tillage did not
significantly affect corn stands, maturity, or ears
per plant. However, cornleaf N concentration
waslower inno-till thanintheV-blade system.
Cropsuencesgnificantly efeted sorghuminsevad
ways Incomparisonwithmonoculturesorghum (May
planting), rotationwithwhest incressad thenumber of
heads/plant, improved tes weight dightly, and
increased yieldsby 27 bu/a. Continuoussorghum
plantedinJune had aslightly shorter period
from plantingto half bloom, lower test weight,
and yield that averaged 37.8 bu/aless than
when planted in May.



Continuous sorghum as well as sorghum
after wheat generally were not significantly
affected by tillagesystem. However, therewere
tendenciesfor aslight decreaseinstands, a
small delay inmaturity (number of daysfrom
plantingtohalf bloom), andaslightincreasein
heads/ plant in GW-NT versus GW-V and
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GG-NTy4 versus GG-Cy,,. In June-planted
continuous sorghum, tillageeffectswerenot
significant, but numerical trendsweretowarda
no-till advantage in each of these parameters.

Soybeanwasnot affected meaningfully by
tillage system.



Table2. Effectsof row croprotationandtillageonwheat, Harvey County Experiment Field, Hesston,

KS, 2000.
Crop Yidd® Chesat
Tillage Residue Test Head-  Plant Control®
Crop Sequencet System Cover 2 2000 4-Yr Wit Stand ind* N® 4/6 6/10
% bu/a Ib/bu % date % ----0%----
Wheat-corn V-blade 72 48.0 56.6 62.5 99 5 1.16 95 99
(No-till) No-till 83 42.2 56.4 62.4 99 5 1.16 94 99
Wheat-sorghum V-blade 66 334 39.8 62.3 98 6 1.15 100 100
(No-till) No-till 75 37.0 39.3 62.0 99 5 1.14 94 100
Wheat-soybean V-blade 51 54.5 56.9 62.1 100 4 1.31 100 100
(No-till) No-till 67 64.8 63.6 62.1 99 4 1.41 100 100
Continuous Burn 1 47.0 49.0 62.0 100 5 121 100 100
wheat Chisel 17 41.2 437 61.3 100 6 1.31 95 100
No-till 91 43.6 440 62.1 99 6 1.25 36 97

LSD .05 11 58 ——-- 0.5 NS 0.7 0.17 15 2
Main effect
means:
Cro uence

Wheat-corn 77 451 56.5 62.4 99 5 1.16 94 99

Wheat-sorghum 70 35.2 39.6 62.1 98 5 1.14 97 100

Whest-soybean 59 59.6 60.3 62.1 99 4 1.36 100 100

Continuous wheat 54 42.4 46.3 61.7 100 6 1.28 66 99

LSD .05 8 4.3 ——-- 0.4 NS NS 0.12 3 1
Rotation Tillage system

No-till/V-blade 63 45.3 51.1 62 99 5 1.21 98 100

No-till/no-till 75 48.0 53.1 62 99 5 1.24 96 100

LSD .05 7 NS ——-- NS NS NS NS NS 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.

8 Means of four replications adjusted to 12.5% moisture.

4 Date in May on which 50% heading occurred.

5 Whole-plant N levels at |ate boot to early heading.

8 Visual rating of cheat control before and after application of Olympus herbicide (Not presently labeled for
wheat in Kansas).
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Table 3. Effects of wheat rotation and reduced tillage on corn, grain sorghum, and soybean, Harvey County

Experiment Field, Hesston, KS, 2000.

Crop Yidd? Ears or
Tillage Residue Test Matur- Headsy  Ledf
Crop Sequence  System  Cover* 2000  Mult-Yr i Stand ity? Plant N*
% - bu/a----- Ib/lbu 1000sa  days
Corn-wheat V-blade 34 81.5 20.4 119 1.04 2.55
No-till 96 74.6 23.0 107 1.00 2.33
LSD .05 19 NS NS NS 0.18
Sorghum-wheat  V-blade 27 115.3 105.7 61.4 38.6 64 1.39 2.65
No-till 89 109.2 109.0 61.5 35.0 66 1.63 2.58
Contin. sorghum  Chisdl 44 83.8 86.0 61.0 38.5 65 117 2.46
No-till 73 86.8 84.4 60.7 32.4 67 144 2.44
(May)
Contin. sorghum  Chisdl 27 44.1 65.9 57.6 34.8 65 1.02 2.52
No-till 58 50.8 70.3 56.9 35.7 63 124 2.70
(June)
LSD .05° 10 8.0 0.65 2.8 1.3 0.23 NS
Soybean-wheat V-blade 26 25.3 33.2 113
No-till 80 20.4 318 113
LSD .05 4 NS NS
Main effect means for
sorghum;
Crop sequence
Sorghum-wheat 58 112.3 107.4 61.4 36.8 65 151 2.61
Contin. sorghum 59 85.3 85.2 60.8 35.4 66 131 2.45
(May) 43 47.5 68.1 57.3 35.2 64 1.13 2.61
Contin. sorghum 7 5.7 0.46 NS 0.9 0.17 NS
(June)
LSD .05
Tillage system
V-blade/chisal 33 81.1 85.9 60.0 37.3 65 1.19 2.54
No-till/no-till 73 82.3 87.9 59.7 34.4 65 143 2.57
LSD .05 6 NS NS 1.6 NS 0.14 NS

! Crop residue cover estimated by line transect after planting.
2 Means of four replications adjusted to 12.5% moisture (sorghum) or 13% moisture (soybean).

Cornyield data lost by computer hardware failure. Multiple-year averages:1997-1999 for corn and 1997-2000 for

sorghum and soybean.

8 Maturity expressed asfollows: corn - days from planting to 50% silking; grain sorghum - number of days from

planting to half bloom; soybean - number of days from planting to occurrence of 95% mature pod color.
4 Corn leaf above upper ear 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.

33



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

Mark M. Claassen

SUmmary

Nitrogenresponseof sorghumgrowninthe
thirdcycleof awheat-vetch-sorghumrotation
was comparedwiththat of sorghuminawhest-
sorghum rotation at N rates of 0 to 90 Ib/a.
Vetchwasterminated by tillage (disking) or
herbicides (no-till). Hairy vetch planted in
October established25% ground cover by the
end of November and produced an average of
1.97 ton/aof drymatter by May. Theaverage
potential amount of N tobemineralizedfor use
by the sorghum crop was 105 Ib/a.

AtthezeroN rate, hairy vetchresultedinhigher
sorghumledt N levd stheninsorghumnat followvingthe
cover crop. Theagpparent N contribution by vetchwas
equivaenttogpproximatdy 57 I/aandmorethan 120
Ib/a of fertilizer N in no-till and disked plots,
respectively. Whenaveragedover N rates, yie dsof
sorghumafter disked vetchwere6.5 bu/alower than
ather no-till sorghumafter vetchor sorghumwithouta
cover crop. N ratesof 60 and 90 Ib/aggnificantly
increased sorghumgrainyiddby 9.9and 13.2bu/ain
theabsenceof acover crop. However, nosignificant
yiddinaeaseoccurredwithfertilizer Ninsorghumatter
vetch.

Introduction

Interest inthe useof legumewinter cover
crops hasbeenrekindledby concernsfor soil
and water conservation, dependency on
commercial fertilizer,and maintenanceof soil
quality. Hairy vetchisagood candidatefor the
cover croprole, becauseit canbeestablishedin
the fall when water use is reduced, it has
winterhardiness, and it canfix substantial N.
Thisexperiment wasconductedtoinvestigatethe
effectsof hairy vetchand N fertilizer ratesonthe
supply of N tothe succeeding grainsorghum
crop, as well as to assess sorghum vyield
responsewhenthe vetchisterminated by tillage
versus by herbicides.
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Procedures

Wheat-grain sorghum and wheat-hairy
vetch-grainsorghumrotationswereestablished
onaGearysiltloam soil in1995. Hairy vetch
wasfirst planted as awinter cover crop after
wheat on September 15 of that year. Sorghum
was plantedthef ollowing Juneafter termination
of the vetchand applicationof fertilizer N a
ratesof 0, 30, 60, and 90Ib/a. No-till winter
wheat was plantedi nsorghum stubbleshortly
after harvest. The current data for 2000

represents the third cycle of the crop rotations.

Hairyvetchplotswereno-till planted at 24
Ib/ain8-in.rowswithagraindrill equippedwith
double-disk openerson October 8,1999. One
set of vetchplotswasterminated by diskingon
May 8. Hairy vetchinasecond set of plotswas
terminated at that timewithRoundup Ultra+
2,4-D e+ Banvel (1 gt + 1.5 pt +0.25 pt/a).
Weeds were controlled with tillage in plots
without hairy vetch.

Vetch forage yield was determined by
harvestingal sqmareafrom eachplotonMay
8,2000. Nitrogenfertilizer treatmentswere
broadcast asammoniumnitrateonMay 24. All
plots received 35 Ib/a of P,Os, which was
bandedas 0-46-0 at sorghumplanting. Pioneer
8505, treated with Concep Il safener and
Gaucho insecticide, wasplanted after raindelay
at approximately 42,000 seeds/a on June 7,
2000. Weeds were controlled with a
preemergenceapplicationof Dua Il + AAtrex
90 DF (1 gt + 0.551b/a). Grain sorghumwas
combine harvested on September 26.

Results

September rainsdel ayed planting of hairy vetch
severd weeks. However, development of the crop
resultedinanaverageground cover of 25%by theend
of November. Hairy vetchwasbeginningtobloomat
thetimeof terminationinMay. Vetchdry matteryied



averagedl1.97ton/a, and N contentwas2.67%
(Table4). Theaveragepotential amount of N to
bemineralizedfor useby thesorghum cropwas
105 Ib/a.

Discingtoterminatehairy vetchgrowthdid
not adversely affect soil moistureat thesurface
becauseof timely subsequent rains. Sorghum
stands were relatively uniform across all
treatments, withanaverage of 31,600 plants/a.
Drought stress became progressively worse
during August and September, when no
meaningful rainfall occurred andtemperatures
werewell above normal. AtthezeroN rate,
hairyvetchresultedinhigher sorghumleaf N
level sthaninsorghum not fol lowing thecover
crop. Theapparent N contributionby vetchwas
equivdent to approximately57 Ib/aand>120
Ib/aof fertilizer N inno-till anddiskedplots,
respectively. N ratesincreased|eaf N upto 90
Ib/a, most notablyinsorghum without acover
cropand,toalesser extent, in no-till sorghum
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after vetch. Insorghumafter diskedvetch, |eaf
N did not increase with the application of
fertilizer N.

Grainsorghummaturity (daysto half bloom)
wasdelayedslightly by hairyvetchtreatments.
Thenumber of headsper plant decreased dightly
insorghum after diskedvetchincomparisonwith
the other systems, and showed no consi stent
responsetofertilizer. Whenaveragedover N
rates, yields of sorghum after diskedvetchwere
6.5bu/alower thaneither no-till sorghumafter
vetchor sorghum without acover crop. Inthe
absence of fertilizer N, sorghum after vetch
producedyieldsnot differingsignificantly from
sorghum with no preceding cover crop. N
ratesof 60 and 901b/asignificantly increased
sorghum grainyieldby 9.9 and 13.2bu/ainthe
absence of a cover crop. However, noyield
increaseoccurredwithfertilizer Ninsorghum
after vetch.



Table4. Effectsof hairy vetch cover crop, termination method, and nitrogen rateon grain sorghum
after wheat, Hesston, K S, 2000.

Grain Sorghum
Cover Crop/ N Vetch Yidd? . R
Termination Rate! Forage N Grain Bushel Half Heads/ Leaf
Yidd Wt Stand Bloom Plant N4
Ib/a ton/a Ib buwa Ib 1000's/a days no. %
None 0 -- -- 76.1 57.2 29.7 63 14 2.36
30 -- -- 82.0 57.7 322 62 14 2.55
60 -- -- 86.0 58.4 313 63 14 275
90 -- -- 89.3 58.4 311 62 15 291
Vetch/Disk 0 219 109 73.8 57.8 30.8 64 14 312
30 1.96 110 77.4 58.2 30.8 64 13 2.76
60 2.05 104 79.9 58.5 328 64 13 2.95
20 1.76 94 75.6 58.0 333 64 13 3.03
Vetch/No-till 0 2.26 116 82.2 58.0 31.2 64 15 272
30 191 108 80.6 58.1 30.1 64 15 2.89
60 184 98 85.5 58.5 32.6 64 14 2.85
90 1.80 101 84.0 57.8 333 63 16 3.04
LSD .05 041 NS 95 0.82 NS 14 NS 0.19
LSD .10 NS NS NS 0.21
Means:
Cover Crop/Termination
None
Vetch/Disk 83.3 57.9 311 63 14 2.64
Vetch/No-till 1.99 104 76.7 58.1 319 64 13 2.96
LSD .05 1.95 106 83.1 58.1 318 64 15 2.87
LSD .10 NS NS 4.7 NS NS 0.7 NS 0.10
NS NS NS NS 0.10
N Rate
0 2.23 112 77.3 57.7 30.6 64 14 2.73
30 194 109 80.0 58.0 310 63 14 2.73
60 194 101 83.8 58.5 322 64 14 2.85
90 1.78 98 83.0 58.0 32.6 63 15 2.99
LSD .05 0.29 NS NS 0.47 NS NS NS 0.11
LSD .10 NS 4.6 NS 0.7 NS

1N applied as 34-0-0 on May 24, 2000.

2 Oven dry weight and N content on May 8, 2000.
3 Days from planting (June 7, 2000) to half bloom.
4 Flag leef at late boot to early heading.
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RESIDUAL EFFECTS OF HAIRY VETCH WINTER COVER CROP AND
NITROGEN RATE ON NO-TILL WINTER WHEAT AFTER SORGHUM

Mark M. Claassen

SUmmary

Wheat production was evaluated in the
second cycle of annual wheat-sorghum and
wheat-vetch-sorghum rotations. Treatment
variables included disk and herbicide
termination methods for hairy vetch and N
fertilizer ratesof 0to901b/a. Residual effects
of hairyvetchdidnot increasewheat whol e-
plant N or grainproteinat O Ib/aof N fertilizer
or whenaveragedover all N rates. Nitrogen
fertilizer a 90 |b/aincreasedplantN andgrain
proteinlevels, but notincomparisonwiththe
zeroNrateat whichyieldswereverylow. At
0 Ib/aof N, wheat yields were significantly
increased by hairy vetch only in the no-till
system. Averaged over N rates, hairy vetchin
diskandno-till systemsaccountedfor wheat
yieldincreasesof 2.6 and 4.1 bu/a. Inwheat
after sorghum without vetch, each 30 |b/a
increment of fertilizer N significantly increased
yield. Inwheat after vetch-sorghum, yields
reflectedlessresponsetothehighestincrement
of fertilizer N.

Introduction

Hairyvetchcan be plantedin September
following wheat and used as awinter cover
crop ahead of grain sorghum in an annual
wheat-sorghum rotation.  Soil erosion
protectionand N contributiontothesucceeding
crop(s) arepotentid benefitsof includinghairy
vetchinthiscropping sysem. Theamountof N
contributed by hairy vetchtograin sorghumhas
been under investigation. The longer-term
benefit of vetchintherotationisalso of interest.
Thisexperiment concluded thesecond cycleof
acroprotationinwhichtheresidual effectsof
vetch as well as N fertilizer rates were
measuredintermsof N uptake andyieldof
wheat.
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Procedures

Wheat-grain sorghum and wheat-hairy
vetch-grainsorghumrotationswereestablished
onaGeary siltloamsoil in1995. A secondsite
wasestablished oneyear later withtheseeding
of vetchinthefall. Onthissite, sorghumwas
grownin1997 withor without the preceding
cover cropandfertilizedwithN ratesof 0, 30,
60, or 90 Ib/a. Winter wheat was no-till
plantedinto sorghum stubbleinthefall of 1997.
After wheat harvest, volunteer wheat and
weedswerecontrolledwithRoundup Ultra. In
the second cycle of therotation, hairy vetch
plotswere no-till planted at 31 Ib/ain8-in.
rowsonOctober 27, 1998 and replanted at 40
Ib/aonFebruary 19, 1999. One set of vetch
plotswasterminated by disking on June 14.
Hairy vetch in a second set of plots was
terminatedat that timewithRoundupUltra+
2,4-D e + Banvel (1 gt + 1.5 pt + 0.25 pt/a).

Vetch forage yield was determined by
harvestingal sgm areafromeachplotonJune
14,1999. Nitrogenfertilizer treatmentswere
broadcast as ammonium nitrate on June 30,
1999. All plotsreceived 351b/acf P,Os, which
was banded as 0-46-0 at sorghum planting.
After araindelay, Pioneer 8505wasplantedin
30-in. rowson July 6, 1999. Weeds were
controlledwithpreemergence application of
Dual Il + AAtrex4L (1 gt + 0.5 pt/a). Grain
sorghum was combine harvested on October
29. Fertilizer N treatmentswerebroadcast as
34-0-0onNovember 2, 1999, at ratesequal to
those applied to the prior sorghum crop.
Variety 2137 winter wheat wasno-till plantedin
8-in. rowsinto sorghumstubbleonthefollowing
day at 1201b/awith 32 |b/aof P,Osfertilizer
bandedinthefurrow. Wheat washarvestedon
June 20.



Results

Hairy vetchterminatedinmid-June, 1999,
produced an average of 1.18 ton/a of dry
matter, yielding 70 Ib/a of N potentially
availableto the sorghum cropthat followed
(Table5). However, vetchfailedtoincrease
sorghum leaf N concentrationintheabsenceof
N fertilizer and causedayieldlossof 8.3bu/a
when averaged over all N rates.

AtOIb/aof fertilizer N, theresidual effect of
hairy vetchdidnotincreasewheat whole-plant
N or grainprotein. Also, vetch treatments
averaged over N rates had no significant
residual effect onwheat test weight, plantN and
grain protein. Nitrogenfertilizer at 90 Ib/a
versus30Ib/aor 601b/aincreased plant N and
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grainproteinlevels, but notincomparisonwith
thezero N rateat whichyieldswerevery low.

Inthe absenceof fertilizer N, theresidual
effect of vetchonwheat yieldwassignificant
onlyinthe no-till system, whereanincreaseof
8.1 bu/aoccurred. Averaged over N rates,
hairy vetchindisk and no-till systemsaccounted
for yield increases of 2.6 and 4.1 bu/a. In
wheat after sorghumwithout vetch, each 301b/a
increment of fertilizer N significantly increased
yield. Thetrend suggestedthat yieldshad not
exceededthemaximumat 901b/acf fertilizer N.
In wheat after vetch-sorghum, yields also
increasedwithincreasngfertilizer N but didnot
differ significantly betweenratesof 60 and 90
Ib/a.



Table 5. Residual effects of hairy vetch cover crop, termination method, and nitrogen rate on no-till
wheat after grain sorghum, Hesston, KS, 2000.

Sorghum Wheat

Cover Crop/ N Veich Yidd? Yidd _

Termination Rate?  Forage N 1999 Bushel Plant Pant  Grain
Yidd Wit Ht N* Protein®

Ib/a ton/a Ib bu/a bu/a Ib in. % %
None 0 86.3 10.4 61.2 19 1.47 10.9
30 90.2 24.8 61.2 25 1.14 9.8

60 —— e 99.1 41.3 60.9 30 1.19 9.4
90 98.8 49.2 60.6 29 1.30 10.3
Vetch/Disk 0 0.90 55 86.8 13.0 61.1 20 1.39 10.1
30 1.32 80 87.3 26.9 61.2 26 111 9.8

60 1.26 70 88.1 45.8 60.9 29 1.25 9.8
90 1.12 63 87.9 50.4 60.3 30 1.38 10.5
Vetch/No-till 0 1.50 92 72.8 18.5 61.9 23 1.34 11.0
30 1.13 67 81.4 315 61.1 27 1.25 9.9

60 1.26 71 91.6 43.6 61.1 29 1.20 9.8
90 0.97 58 87.1 48.4 60.4 30 1.48 10.6
LSD .05 NS NS 13.0 5.8 0.5 2.0 0.17 0.55

Means.
Cover Crop/Termination
-——- -—-- 93.6 31.4 61.0 26 1.27 10.0
None 1.15 67 87.5 34.0 60.9 26 1.28 10.1
Vetch/Disk 1.21 72 83.2 35.5 61.1 27 1.32 10.3
Vetch/No-till NS NS 6.5 2.9 NS 1.0 NS NS
LSD .05
N Rate

0 1.20 73 82.0 14.0 61.4 20 1.40 10.7

30 1.22 74 86.3 27.7 61.1 26 1.16 9.9

60 1.26 71 92.9 43.6 61.0 29 1.21 9.7
90 1.04 60 91.3 49.3 60.4 30 1.39 10.5
LSD .05 NS NS 7.5 3.4 0.3 1.1 0.10 0.32

! Hairy vetch planted in late October, 1998 replanted in February, and terminated in June, 1999.

2N applied as 34-0-0 on June 30, 1999 for sorghum and on November 1, 1999 for wheat.

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

4 Whole-plant N concentration at early heading

5 Protein calculated as %N x 5.7.
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INSECTICIDE SEED TREATMENT EFFECTS ON CORN AND
EARLY-PLANTED GRAIN SORGHUM

Mark Claassen, Gerald Wilde, and Kraig Roozeboom

Summary

The effects of Adage and Gaucho seed
treatmentswereevaluated ontwo cornandtwo
grainsorghum hybrids. Seedlingvigor of both
cropswasimproved by theseinsecticides. In
corn, Gaucho provided dightly better control of
moderateinfestationsof fleabeetlesand chinch
bugsthan Adage. Averageyieldincreaseswere
22 and 27 bu/a for Adage and Gaucho,
respectively. Ingrain sorghum, chinch bug
control wascomparablewithboth products.
Yieldsincreasedby anaverage of 11bu/awith

no significant difference between insecticides.

Introduction

Wireworms, fleabeetles, and chinchbugs
areinsectsthat may af f ect sandestablishment
or development of cornandearly-plantedgrain
sorghum. Limited information isavailable
concerning the response of these crops to
insecticide seedtreatment inthe presenceof
low levelsof thesepests. Previouswork with
Gaucho ongrain sorghum at Hesston showed
that sorghum hybrids differed in their yield
response. InApril grainsorghumplantings, the
average yieldincreaseswith Gaucho were 7
and 13 bu/ain1996 and 1997, whileinMay
plantings, correspondingincreaseswere12and
14 bu/a. Low levels of chinch bugs were
present in these experiments. However, in
similar testsat four other locationsacrossthe
state, littleor noimpact onsorghumyieldswas
foundintheabsenceof any significantinsects.
Analogous eval uationshavenot beendonein
corn. The experiment reported here was
establishedto determinetherel ativeefficacy of
Adage and Gaucho seedtreat mentsoninsects
incornandgrainsorghum aswell asto assess

the impacts these pests may have on yields.
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Procedures

The experiment was conducted on a
Ladysmith silty clay loam soil previously
croppedtowheat in1999. Cornwasfertilized
with 125 Ib N/aand 37 |b P,Os/a Eight
replications of two hybrids, Asgrow RX799B:
andMidland 798 with and without Gaucho and
Adage,wereplantedonApril 14,2000,in30-
inch rows at 23,500 seeds/a. Weeds were
controlledwithpreemergenceapplication of
Dual Il + AAtrex 4L (1.5 pt + 1.5 qgt/a).
M ultipleplant popul ation countsand seedling
vigor ratingswereobtained during thefirst 32
daysafter planting (DAP). Fleabeetledamage
ratings and chi nchbug countsweretaken at 20
and45 DAP, respectively. Cornwascombine
harvested on August 29.

Grainsorghum wasfertilizedthesameas
corn. Hybrids NC+ 271 and NK KS560Y
with and without Adage and Gaucho were
plantedineightreplicationson April 29in 30-
inch rows a 47,000 seeds/a. Weeds were
controlledwith preemergenceapplication of
Dual Il + AAtrex 4L (1 gt + 1.5 gt/a). Stand
countsweremadeat 10and 31 DAP. Seedling
vigor and chinchbug countswereobtai nedat
31and48 DAP,respectively. Grainsorghum
was harvested on September 1, 2000.

Results

Corn

Insecticidetrestmentshad nobeneficd effecton
initid stands (Table 6). However, dress factors
assodi ated withmoderatefleabeetl eand chinchbug
infestations resulted in some stand losswhere no
insecticidewasused. Adageand Gaucho performed
equalywdl inpreventing 3% and 15%standlossin
Asgrow RX799B: and Midland 798, repectively.
Both products significantly



reducedfleabeetleinjuryandthe number of
chinch bugs per plant. However, Gaucho
tendedto resultindightly better control of these
insects, particularly chinchbugs. Adageand
Gauchohad equally favorableeffectsoncornin
termsof improvingearly plant vigor, shortening
the number of daystohalf-silk stage, increasing
the number of ears per plant, and reducing
lodging. Midland 798 yields increased
dramaticallywithseedinsecticides, but both
hybrids had asignificant positive response.
Average increases were 22 and 27 bu/afor
Adage and Gaucho, respectively.

Grain Sorghum

Early May plant populations were 5%
higher withAdageand 14% | ower with Gaucho
thanwithout insecticide (Table7). Attheend
of May, plant popul ationsremained about 5%
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higherinsorghum treated withAdage,while
thosetreated with Gauchoimprovedtoalevel
8% lower than the check treatment. Both
i nsecticidessignificantly reduced thenumber of
chinch bugs per plant and increased early
sorghum vigor comparably. Adageand Gaucho
slightly decreased thenumber of daysto hal f
bloom of both hybrids and increased plant
height of NC+ 271. A slightincreaseinthe
number of heads per plant wasassociated with
theGauchotreatment. Intermsof yield benefit,
therewasno significant differencebetweenthe
insecticides. Bothincreasedtheyieldof NC+
271 and NK KS 560Y by an average of 15
and7 bu/a, respectively. NC+ 271 test weight
increasedvery slightly withbothinsecticides,
while NK KS 560Y showed no analogous
response.



Table 6. Adage and Gaucho sead inssdticide effects on com, Harvey County Expeiment Fed, Hesston, KS, 2000.

Days
Treat- Gran Bu Plant Fina to Eas Lodg FHFe® Chinch
Hybrid ment Yidd* Wt  Vigor Stand® Slk* Plant -ing Bedle Bug?
2
bua Ib/bu score 1000's/a % score  no./plt
Asgrow
RX799Bt  None 97 58.3 2.6 194 79 0.97 0 3.2 5.8
Asgrow
RX799Bt  Adage 102 58.4 11 20.1 78 0.99 0 0.4 4.7
Asgrow
RX799Bt  Gaucho 108 58.2 1.0 20.0 77 0.99 0 0.1 17
Midland
798 None 57 54.6 3.2 17.0 84 0.76 15 3.3 13.0
Midland
798 Adage 95 55.3 1.0 19.8 81 0.95 2 0.8 4.1
Midland
798 Gaucho 100 54.7 1.0 19.9 81 0.98 2 0.3 3.3
LSD .05 7 079 0.22 0.6 06 .064 24 0.34 25
Main effect means:
Hybrid
Asgrow RX799Bt 102 58.3 15 19.8 78 0.98 0 1.2 4.0
Midland 798 84 54.9 17 18.9 82 0.89 6 15 6.8
LSD .05 4 046  0.13 0.4 0.3 .037 1
Treatment
None 77 56.4 2.9 18.2 81 0.87 8 3.3 9.4
Adage 98 56.8 1.0 19.9 79 0.97 1 0.6 4.4
Gaucho 104 56.4 1.0 20.0 79 0.98 1 0.2 2.5
LSD 5 NS 0.16 0.4 0.4 .045 2

! Average of 8 replications adjusted to 56 Ib/bu and 15.5% moisture.
2 Vigor score on May 16: 1 =good; 5= poor.

3 Plant populations on August 29.

4 Days from planting to 50% silking.
5 Flea beetle damage rating on May 4: 0 = no damage; 5 = severe damage.
& Number of chinch bugs/plant on May 31.
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Table 7. Adage and Gaucho seed insecticide effects on grain sorghum, Harvey County Experiment

Field, Hesston, KS, 2000.

Treat- Grain Bu Plant Find Days Head Plant Chinch
Hyhbrid ment Yidd! Wt Vigor?  Stand® to s Ht Bug®
Bloom*  /Plant
bu/a Ib/lbu  score 1000'sa in no./plant
NC+
271 None 98 60.7 3.1 36.7 78 1.23 43 8.1
NC+
271 Adage 114 61.1 1.2 38.3 77 1.26 45 3.2
NC+
271 Gaucho 113 61.1 1.2 36.8 76 133 45 4.4
NK
KS 560Y None 102 61.6 3.2 38.5 73 1.37 38 6.8
NK
KS 560Y Adage 109 61.4 11 40.8 72 1.34 38 4.4
NK
KS 560Y Gaucho 107 61.6 1.3 32.5 72 1.70 38 2.3
LSD .05 4 0.26 0.26 2.7 0.4 0.09 0.9 1.9
Main effect means:
Hybrid
NC+ 271 109 61.0 1.8 37.3 77 127 44 5.2
NK KS 560Y 106 61.5 1.8 37.3 72 147 38 4.5
LSD .05 2 0.15 NS NS 0.2 0.05 0.5
Treatment
None 100 61.1 3.2 37.6 75 1.30 40 7.4
Adage 112 61.2 11 39.6 74 1.30 41 3.8
Gaucho 110 61.4 1.2 34.6 74 151 41 3.4
LSD 3 NS 0.18 1.5 0.3 0.06 0.6

! Average of 8 replications adjusted to 56 Ib/bu and 12.5% moisture.
2Vigor score on May 30: 1 =good; 5= poor.

% Plant populations on May 30.

* Days from planting to 50% bloom.

> Number of chinch bugs/plant on June 16.
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HERBICIDES FOR WEED CONTROL IN GRAIN SORGHUM

Mark M. Claassen

Summary

Fourteen herbicide treatments were
evaluatedfor croptol erance andweed control
efficacyingrainsorghum. Weed competition
consi stedof moderate Pal mer amaranthand
largecrabgrasspopulations. All preemergence
treatmentsprovided excellent control of these
speci es. Paramount alonepostemergencehad
no apparent activity onPalmer amaranthand
very littleactivityonlargecrabgrass. When
atrazine was tank mixed with Paramount,
Pal mer amaranth control wasgood, but large
crabgrasscontrol did notimprove. Minor crop

injury occurred with treatments involving Ally.

Introduction

Atrazinehasbeenaversdtile, cost-effective
herbicide for both preemergence and
postemergenceweed control ingrainsorghum
foralongperiodof time. However, off-target
movement of atrazineunder certainconditions
has raised environmental concerns. This
experiment was conductedtoevauatevarious
standard premix preemergencetreatmentsand
alternative postemergence herbicides and
herbicidecombinationsthat may providegreater
flexibility for growers.

Procedures

Spring oatsweregrownontheexperiment
sitein1999. Thesoil wasaGeary siltloam
withpH 6.7 and 2.6% organic matter. Fertilizer
nitrogenwasappliedat 1001b/aas46-0-0on
June 12. Weed seed was broadcast over the
area to enhance the uniformity of weed
populations. Pioneer 8505 with Concep 11
saf ener and Gauchoinsecticide seed treatment
was planted at approximately 42,000 seeds/ain
30-inch rows on June 15, 2000. Seedbed
conditionwasexcellent. All herbicideswere
broadcast in 20 gal/a of water, in three
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replications per treatment (Table 8 ).
Preemergence (PRE) applicationsweremade
shortly after plantingwith Al TeeJet 110025-
VSnozzlesat 32 ps. Postemergencetreatments
wereappliedwith Turbo Tee11003 nozzlesat
20psionJuly8(POST1),July 10 (POST 2),
or July 15 (POST 3). POST 1treatmentswere
appliedto 1- to 3-inch Pal mer amaranthand
0.5- to 2-inch large crabgrass in 13-inch
sorghum. POST 2 herbicideswereappliedto
0.5- to 4-inch Palmer amaranth in 17-inch
sorghum. POST 3 herbicideswereappliedto
2- to 12-inch Palmer amaranth in 25-inch
sorghum. Plots were not cultivated. Crop
injury andweedcontrol wereratedtwiceduring
the growing season. Sorghumwasharvested
October 3.

Results

Thefirstsignificantrainfall (1.06") occurred
9 days after planting and preemergence
herbicide applications. Anadditiona 1.08" of
rainfell duringtheremainder of June. Whilethe
firsthalf of July wasdry, abundantrainfall inthe
second half of that monthgave promiseof an
excellent sorghum crop. However, high
temperatures and dry conditions prevailed
throughout theremainder of thegrowing season.
Nevertheless, sorghum persevered and
produced a good yield.

Moderate popul ationsof Pamer amaranthand
large crabgrass developed. All preemergence
trestmentsprovided excdlent control of thesespedies
Evduation of postemergencewesd contral efficacy in
trestments6- 8 and 11-14waslimited by thefact thet
preemergenceDud || Magnum, Frontier, or BAS656
had diminated most or dl of thePalmer amaranth.
Paramount a onehad no gpparent activity on Pamer
amaranth and very littleactivity onlarge crabgrass.
When atrazinewastank mixedwith Paramount,
Palmer amaranth control



wasgood, but largecrabgrasscontrol did not
improve.

Minor crop injury occurred only with
treatments involving Ally. Among these
treatments, dightly moreinjury occurredwhena
nonionicsurfactant wasincludedinthetank mix.
Whileherbicidesincreased sorghumyieldby an
average of 16 bu, meaningful comparisons

among treatments were made difficult by
drouth-inducedyieldvariability. Paramount
without atrazine resulted in reduced yield
associatedwithpoor weedcontrol. Graintest
weights averaged 59.1 Ib/bu, and were
negatively affected only by alack of weed
control inthe Paramount and untreated check
plots.

Table8. Weed control ingrain sorghum, Harvey County Experiment Field, Hesston, KS,2000.

Product Lacg Paam®
Injury Control  Control
Herbicide Treatment? Form Rate/a Unit Timing 8/9 8/9 8/9 Yied
% % % bu/a
1 Bicep !l Magnum 55F 16 Qt PRE 0 99 100 98
2 BicepLitell 6F 15 Qt PRE 0 98 100 99
Magnum
3 Guardsman 5F 175 Qt PRE 0 99 100 102
4 Bullet 4F 3 Qt PRE 0 95 100 100
5 Laiat 4F 3 Qt PRE 0 98 100 96
6 Dual Il Magnum 7.62 EC 131 Pt PRE 0 96 100 105
Peak + 57 WG 0.75 Oz POST 3
cocC 1 Qt POST 3
7 Frontier 6 EC 1.67 Pt PRE 0 98 99 100
Peak + 57 WG 0.75 Oz POST 3
cocC 1 Qt POST 3
8 BASE56 6 EC 1 Pt PRE 0 98 100 100
Peak + 57 WG 0.75 Oz POST 3
cocC 1 Qt POST 3
9 Paramount + 75 DF 533 Oz POST 1 0 30 0 87
UAN + 1.25 % VN POST 1
cocC 1.25 % VIV POST 1
10 Paramount + 75 DF 533 Oz POST 1 0 32 7 95
AAtrex + 4F 2 Pt POST 1
UAN + 1.25 % VN POST 1
coc 1.25 % VNV POST 1
11 Dua Il Magnum 7.62 EC 131 Pt PRE 1 99 100 96
Ally + 60 DF 0.05 Oz POST 2
2,4-D Amine 4C 4 Fl Oz POST 2



Table8. Weed control ingrainsorghum, Harvey County Experiment Field, Hesston, K S,2000.

Product Lacg Paam®
Injury Control ~ Control
Herbicide Treatment? Form Rate/a Unit Timing 8/9 8/9 8/9 Yield
% % % bu/a
12 Dua Il Magnum 7.62EC 131 Pt PRE 1 99 100 87
Ally + 60 DF 0.05 Oz POST 2
2,4-D Amine + 4C 4 Fl Oz POST 2
AAtrex 4F 2 Pt POST 2
13 Dua Il Magnum 7.62 EC 131 Pt PRE 2 99 100 93
Ally + 60 DF 0.05 Oz POST 2
2,4-D Amine 4C 4 Fl Oz POST 2
NIS 0.25 % VN POST 2
14 Dud Il Magnum 7.62 EC 131 Pt PRE 4 96 100 92
Ally + 60 DF 0.05 Oz POST 2
2,4-D Amine + 4C 4 Fl Oz POST 2
AAtrex 4F 2 Pt POST 2
NIS 0.25 % VN POST 2
15 Hand Weed
Bicep Litell 6F 147 Qt PRE 0 100 100 94
Magnum
24 No Treatment 0 0 0 80
LSD .05 1 3 2 15

! Note: BAS 656 currently isnot labeled for grain sorghum.
COC = Farmland Crop Qil Plus.
NIS = Pen-A-Trate Il nonionic surfactant.
UAN = 28% urea ammonium nitrate fertilizer.
2 PRE= preemergence on June 15; POST 1 = early postemergence 23 DAP.; POST 2 = postemergence 25 DAP;
POST 3 = postemergence 30 DAP.
8 Lacg =large crabgrass.
4 Paam = Palmer amaranth. Weed population included some redroot pigweeds.
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GRAIN SORGHUM RESPONSE TO SIMULATED DRIFT OF
PURSUIT, LIBERTY, ROUNDUP AND POAST HERBICIDES

Mark M. Claassen and Kassim Al-K hatib

SUmmary

Soybean herbicidesat |evel srangingfrom
1/100to 1/3 of their labeledrates(LR) were
appliedto 3- to5-inchgrainsorghuminJune.
Symptoms and their severity differed
significantly amongtreatments. Noneof these
herbicidesat 1/33 of their labeledrates(LR) or
lesssignificantly affected sorghum. At1/10LR,
Pursuit, Roundup, and Poast impactedyields
with reductions of 20%, 10%, and 14%,
respectively. The 1/3 LR of Pursuit and
Roundup caused greatest injury and largest
yield losses (74% and 82%, respectively).
LibertyandPoast at 1/3 L Rreducedyieldsby
22% and 53%, respectively.

Introduction

Herbicidedriftisaprobleminmany areas
when winds prevail at the time of spray
applicationor other environmental conditions
exist that favor vol atilization and redeposition.
Sincegrainsorghumisoftengrown inclose
proximity to soybean, the potential for soybean
herbicide injury to sorghum is animportant
concern. Many soybean herbicidesaffect grain
sorghumat extremely lowrates. Currently, little
informationisavailableconcerningtheeffect of
low level sof soybean herbicidesonsorghum,in
termsof symptomsproducedaswell asyield
response. Thisexperiment wasconducted at
Hesston and several other Kansaslocationsin
1999 and 2000 to evaluate sorghum injury
symptomsandyieldfollowing application of low
rates of four soybean herbicides.

Procedures

Thestewaslocated onaladysmithsity dayloam
s0il. Pioneer 8505 grain sorghumwasplantedin
30-inch rows at 42,500 seeds/a on June 7,
2000. Weeds were controlled with
preemergenceapplicationof Dual 11 + AAtrex
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90 DF (1 gt/a + 1.1 Ib/a). On June 22,
sorghumwith 3- to 5-inch height wassubj ected
t00,1/100,1/33,1/10,and 1/3 of the | abeled
rate (LR) of Pursuit, Liberty, Roundup, and
Poast appliedin20 gal/aof water with XR8003
flat fannozzlesat 18 psi. Theseapplications
werebasedonanLRof 0.063,0.36,1.0,and
0.15 |b ai/afor the respective herbicides.
Experimental designwas a split-plot with4
replications. Poast was applied with 1% v/v
cropoil concentrate, andall other treatments
included 0.25%v/v nonionicsurfactant. Injury
symptomsandrecovery wereevaduated onascaeof O
(noinjury) to 100 (completekill) by visud scoreet 2,4,
and8wesksdter trestment (WAT). Plant population,
haghtandyid dweredetermined a maturity. Sorghum
washarvested on September 6 or September 20(1/3
LR Poadt, Pursuit, and Roundup)

Results

Moisture environment before and after
application favored herbicide uptake by
sorghum. Largeherbicideandrateeffectsas
well as herbicide x rate interactions were
observed. (Table9). Injury scoreswerehighest
a 2 WAT and declined over time with all
treatments, but to alesser extent with the
highest rate of Pursuit and Roundup. Severe
drouthstress caused prematuretermination of
sorghum grain filling at the end of August.
Significantlodgingoccurredinearly September.

Pursuit

At1/100and1/33 LR, Pursuit causedno
sorghuminjury. However, Sgnificantinjury was
observed at higher rates. Symptomswere
stuntingandleaf chlorosisat 1/10LR. Severe
stuntingalongwithleaf purplingandnecrosis
plus somestandreductionoccurredwith 1/3
LR. Pursuitat /10 and 1/3LR



caused major yieldlossesof 20% and 74%,
respectively. Graintest weight decreasedby
9% only at 1/3LR.

Liberty
The 1/100 LR, 1/33 LR, and 1/10 LR

Liberty treatments resulted in no injury
symptoms in sorghum. The highest rate of
Liberty produced slight stunting, leaf chlorosis
andnecrosis. Whilestandswerenot affected,
plant height wasreduced dlightly (5%) with 1/3
LR. Also, yieldlosswassignificant at 22%,
and grain test weight declined by 2%.

Roundup
Roundupat 1/100LRand 1/33LRhadno

apparent effect onsorghum. Thel1l/10LR
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treatment caused minor leaf chlorosis and
necrosis, and had little or no effect on plant
height and stands. However, yield declined by
10%at thisrate. At 1/3LR, Roundup caused
38% stand 1 0ss, 31% plant height reduction,
and 82% yield loss.

Poast

Poast had no significant effect on sorghum
at thetwo lowest rates. Moderateinjuryinthe
formof leaf chlorosisoccurredat 1/10L R, but
without impact on sorghum stands or plant
height. Nevertheless, yield declined by 14%.
Major leaf necrosis, 20% plant height reduction,
and 53% yield loss occurred with 1/3 LR.

Grain test weight was not affected significantly.



Table9. Grain sorghum responseto soybean herbicides, Harvey County Experiment Held, Hesston, KS, 2000.

Injury Rating® Yidd Loss
Herbicide!® Rdative Planty Plant Gran —  —  Test
Rate? 2WAT 4WAT 8WAT Acrée Ht Yidd 2000 2- Wit
Yr

--------------- %--------------  1000's  inch bu/a % % Ib/bu
Pursuit 0 0 0 0 28.9 48 64 -- -- 57.3
1/100 0 0 0 30.6 48 66 0 0 57.1
1/33 0 0 0 30.8 49 66 0 0 57.3
1/10 35 21 10 29.2 45 51 20 25 57.1

13 90 75 40 26.7 34 17 74 75 52.3

Liberty 0 0 0 0 28.5 49 66 -- -- 57.3
/100 0 0 0 30.7 49 67 2 1 57.0

1/33 0 0 0 29.8 48 65 3 2 57.3

110 0 0 0 30.0 48 68 1 1 57.3

U3 21 10 3 30.1 47 51 22 30 55.9

Roundup 0 0 0 0 31.3 48 66 -- -- 57.3
/100 0 0 0 29.8 48 64 5 3 56.9

1/33 0 0 0 30.9 47 64 3 2 57.4

110 2 1 0 20.8 48 59 10 13 57.2

U3 97 87 78 19.3 33 12 82 91 54.7

Poast 0 0 0 0 30.9 48 63 -- -- 57.2
/100 0 0 0 32.3 48 65 0 0 57.4

1/33 0 0 0 29.7 48 63 1 1 57.2

10 20 9 1 30.1 49 54 14 7 56.8

U3 81 40 28 29.0 40 30 53 31 56.2

LSD .05 same herb. 2 3 3 2.7 2 5 7 -- 19
LSD .05 diff. herb. 2 3 3 3.3 2 8 8 -- 2.0

! Herbicide formulations: Pursuit 70 DG, Liberty 1.67 L, Roundup Ultra4L, Poast 1.5 E

2 Applications based on labeled rates of 1.4 0z, 1.7 pt, 2 pt, and 0.8 pt/a for Pursuit, Liberty,
Roundup, and Poast, respectively.

3 WAT = weeks after treatment.

“ Stand count at end of season.
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HERBICIDES FOR WEED CONTROL IN SOYBEAN

Mark M. Claassen

Summary

Twenty-threeherbicide treatmentswere
evaluatedfor croptol erance andweed control
efficacyinsoybean. DensePalmer amaranth
andlarge crabgrasspopul ationswerepresent.
All preemergenceherbicidetreatmentsprovided
excellent control of Palmer amaranth. Perfect
overall weed control was achieved with
preemergence Authority + Prow! or Canopy
XL combinationsfollowed by POST Roundup
Ultraalone or intank mixes with Classic or
Synchrony STS. Dual 11 Magnum + Scepter
alone PRE and Boundary PRE followed by
Roundup Ultrawereequaly good. Ammonium
sulfateand Array (adjuvant/drift retardant) were
comparableto each other intermsof enhancing
Roundup Ultra efficacy at reduced rates.

Introduction

Successful soybean production is
dependent upon effective weed control.
Growers may choose from a number of
herbicide options that can accomplish this
objective. These optionsincludethe use of
relatively new herbicides alone or in
combinationwith Roundup. Thisexperiment
was conductedto evaluatenew herbicidesand
herbicide combinations for weed control
efficacy as well as soybean tolerance.
Additiondly, Array adjuvant/drift retardant was
compared for efficacy with sprayable
ammonium sul fatewhenappliedwithlowrates
of Roundup Ultra.

Procedures

Spring oatsweregrownontheexperiment
sitein1999. Thesoil wasaSmolansiltloam
with pH 6.7 and 2.4% organic matter. To
promote uniformity of weed populations,
pigweed and crabgrass seed were broadcast
andincorporatedwithamulchtreader at the
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| ast preplant tillage. Asgrow AG4101 Roundup
Ready + STSsoybeanwas planted at 105,000
seeds/a in 30-inch rows on June 15, 2000.

Seedbed condition was excellent. All

herbicide treatmentswerebroadcastin20gal/a
of water,withthree replicationsper treatment.
Preemergence (PRE) applicationsweremade
shortly after plantingwith Al TeeJet 110025-

VS nozzles a 32 psi (Table 10).

Postemergencetreatmentswereappliedwith
XR8003flat fannozzlesat 18 psi onJuly 12

(POST1)andonJduly 27 (POST 2). POST 1

treatments wereapplied when soybeanwas9

inchestall withthreetrifoliateleaves. Palmer
amaranthrangedfrom 2to12inches, andlarge
crabgrass height was 0.5 to 3 inches. Post 2

treatmentswereappliedto 18-inch soybean

withonly afew Pal mer amaranthrangingupto
24 inchesinheight andto moderate-density
large crabgrassfrom1 to 6inchesinheight.

Cropinjuryandweedcontrol wereevaluated
twiceduring thegrowing season. Soybeanwas

harvested on October 3.

Results

Seved light showersat 5to8daysafter planting
preceded thefirst consegquentid rainfdl of 1.06in. &9
days after planting and preemergence herbicide
goplications Anadditiond 1.08in. of rainfdl duringthe
remander of June Whilethefirg haf of July wasdry,
copiousranfal inthesecondhdf of that monthgave
promiseof anexcdlent soybeancrop. However, high
temperaturesand dry condiitionsprevailed throughout
the remainder of the growing season.  Soybean
succumbed to severe drouth stress early, without
reaching its yield potentid.

Densepigweed, primarily Palmer amaranth,
andlargecrabgrasspopul ationsdevel oped. Al
preemergence herbicide treatmentsprovided
excellent control of Palmer amaranth.
Boundary alone aswell as



Pursuit Plusand Squadronintank mixeswith
Authority gavesuperior preemergencecontrol
of largecrabgrass. However, theperformance
of Boundary and Pursuit Plus wasbetter than
Squadron at approximately 8 weeks after
treatment. All other preemergencetreatments
producedfair control of largecrabgrass, with
efficacy deteriorating between 4 and 8 weeks
after application. Roundup Ultraaloneorin
tank mixes with Classic or Synchrony STS
following preemergence Authority + Prowl and
Canopy XL combinationsresultedin perfect
weed control. A follow-up treatment with
Roundup Ultraafter Boundary (treatments14-
15) wasinconsequential becauseof excellent
overall preemergence weed control.

A singleapplicationof Roundup Ultraat 1.5
pt/awithammoniumsulfate(AMS) resultedin
onlyfair control of bothPalmer amaranthand
largecrabgrass. Lower ratesof Roundup Ultra
(0.5 and 1 pt/a) aloneandin combinationwith
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ammonium sulfate or Array (adjuvant/ drift
retardant) gave | essthan satisfactory results.
However, theseadditiveswerecomparableto
eachother intermsof enhancing Roundup Ultra
efficacy at reduced rates. AMS and Array
increased Palmer amaranth control by 48%with
0.5 pt/aRoundup Ultra, butfailedtoimprove
control at the 1 pt/arate. On the other hand,
bothadditivesresultedinalOfoldincreasein
large crabgrasscontrol with 0.5 pt/aRoundup
Ultraanda24%increaseincontrol whenthe
Roundup Ultra rate was doubled.

Nosignificant soybeaninjury occurredfrom
herbicidetreatments. Drouth stressseverely
reducedyieldsandcausedvariationinyields
withintreatments. Whileherbicidesnumerically
increased soybean yields, no meaningful
conclusions could be made concerning the
significance of yield differences among
treatments.



Table 10. Weed control in soybean, Harvey County Experiment Field, Hesston, KS, 2000.

Product Lacg Paam®
Injury Control ~ Control
Herbicide Treatment? Form Rate/a Unit Timing? 7/14 8/9 8/9 Yidd
% % % bu/a
1 Canopy XL 56 DF 6.8 Oz PRE 1 77 99 5.7
Prowl 3.3EC 2 Pt PRE
2 Canopy XL + 56 DF 25 Oz PRE 0 71 99 5.9
Authority 75 DF 25 Oz PRE
3 Canopy XL + 56 DF 25 Oz PRE 1 75 100 48
Authority + 75 DF 25 Oz PRE
Prowl 33EC 2 Pt PRE
4 Authority + 75 DF 4 Oz PRE 0 73 98 39
Lorox 50 DF 12 Oz PRE
5 Authority + 75DF 4 Oz PRE 1 76 97 6.2
Lorox + 50 DF 12 Oz PRE
Prowl 33EC 2 Pt PRE
6 Authority + 75 DF 4 Oz PRE 0 71 100 53
Lorox 50 DF 16 Oz PRE
7 Authority + 75 DF 4 Oz PRE 0 e 99 5.8
Lorox + 50 DF 16 Oz PRE
Prowl 3.3EC 2 Pt PRE
8 Authority + 75 DF 4 Oz PRE 1 97 100 75
Pursuit Plus 29L 2.6 Pt PRE
9 Authority + 75 DF 4 Oz PRE 0 87 100 5.2
Squadron 233EC 3 Pt PRE
10 Authority + 75 DF 4 Oz PRE 0 100 100 55
Prowl 33EC 1 Pt PRE
Classic + 25 DF 0.33 Oz POST 2
Roundup Ultra+ 4L 15 Pt POST 2
NIS + 0.25 % VN POST 2
AMS 2 Lb POST 2
11 Authority + 75 DF 4 Oz PRE 1 100 100 6.5
Prowl 33EC 1 Pt PRE
Synchrony STS + 42 DF 0.25 Oz POST 2
Roundup Ultra+ 4L 15 Pt POST 2
NIS + 0.25 % VN POST 2
AMS 2 Lb POST 2
12 Canopy XL + 56 DF 25 Oz PRE 0 100 100 5.9
Authority 75 DF 25 Oz PRE
Classic + 25 DF 0.33 Oz POST 2
Roundup Ultra + 4L 15 Pt POST 2
NIS + 0.25 % VN POST 2
AMS 2 Lb POST 2
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Table 10. Weed control in soybean, Harvey County Experiment Field, Hesston, KS, 2000.

Product Lacg Paam®
Injury Control ~ Control
Herbicide Treatment? Form Rate/a Unit Timing? 7/14 8/9 8/9 Yidd
% % % bu/a
13 Canopy XL 56 DF 45 Oz PRE 1 100 100 55
Classic + 25DF 0.33 Oz POST 2
Roundup Ultra+ 4L 15 Pt POST 2
NIS + 0.25 % VIV POST 2
AMS 2 Lb POST 2
14 Boundary 78 EC 1.25 Pt PRE 2 100 100 5.0
Roundup Ultra+ 4L 15 Pt POST 2
AMS 2 Lb POST 2
15 Boundary 78 EC 15 Pt PRE 1 100 100 7.9
Roundup Ultra+ 4L 15 Pt POST 2
AMS 2 Lb POST 2
16 Roundup Ultra+ 4L 15 Pt POST 1 0 80 80 5.6
AMS 2 Lb POST 1
17 Roundup Ultra 4L 0.5 Pt POST 1 0 7 48 4.8
18 Roundup Ultra+ 4L 0.5 Pt POST 1 0 69 74 5.2
AMS 2 Lb POST 1
19 Roundup Ultra+ 4L 0.5 Pt POST 1 0 68 68 51
Array 1.8 Lb POST 1
20 Roundup Ultra 4L 1 Pt POST 1 0 59 73 4.8
21 Roundup Ultra+ 4L 1 Pt POST 1 0 73 74 4.4
AMS 2 Lb POST 1
22 Roundup Ultra+ 4L 1 Pt POST 1 0 73 74 5.9
Array 1.8 Lb POST 1
23 Dud Il Magnum+ 7.62EC 133 Pt PRE 0 100 100 5.6
Scepter 70 DG 2.8 Oz PRE
24 Hand Weed
Dua Il Magnum 4L 157 Pt PRE 0 100 100 6.4
25 No Treatment 0 0 0 3.8
LSD .05 2 7 6 1.8

! Note: NIS=Pen-A-Trate |l nonionic surfactant. AMS = sprayable ammonium sulfate.

2 PRE= preemergence to soybeans and weeds on June 15; POST 1 = postemergence 27 DAP;
POST 2 = postemergence 42 DAP.

8 Lacg =large crabgrass.

4 Paam = Palmer amaranth. Weed population included some redroot pigweeds.
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HERBICIDES FOR WEED CONTROL IN SUNFLOWER

Mark M. Claassen and Dallas E. Peter son

Summary

Preplant incorporaed Treflandoneandthe
preemergence Spartan + Partner tank mix best
controlled Palmer amaranth. Spartanaloneat 3
oz/a provided good, but somewhat less
consistent control of Palmer amaranththan at
rates of 4 or 5 oz/a. Treflan, Partner, and
postemergence Poast all gavesuperior control
of large crabgrass, but only fair control
occurred with Prowl and Spartan alone. No
significant sunflower injury from Spartanwas
observed.

Introduction

Sunflower growers have had very few
herbicide options for their weed control
program. Spartan is anew herbicide being
developed by FM C for preemergence weed
control in sunflower. Spartan has not yet
receivedafederal |abel for useonsunflowers,
but recently gained aSection 18registrationfor
use on sunflowers in Kansas for the 2001
growing season. However, some concerns
have been raised about crop safety with
Spartanonsunflowers. Thisexperimentwas
initiated to evaluate Spartan alone and in
combinationwithother herbicidesfor weed
control efficacy and crop response.

Procedures
Roundup Ready soybeanwasgrownonthe

experiment site in 1999. The soil was a
Ladysmithsilty clay loamwith1.9%organic
matter. Fertilizer application consisted of 811b
N/aand 38 Ib P,Os/abroadcast inlate April.
Weed seed was broadcast over the areato

enhancetheuniformity of weed populations.

Mycogen Cavalry wasplanted at approximately
25,300 seeds/ain 30-inch rows on June 1,

2000. Seedbed conditionwasexcellent. All
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herbicideswerebroadcast in20gd/aof water,
withthreereplicationsper trestment (Table11).
Preplant incorporated (PPl) Treflan was
appliedjust beforeplanting andincorporated by
double pass with a field cultivator.
Preemergence (PRE) treatments, madeshortly
after planting, aswell asTreflanwereapplied
with XR 8003 flat fan nozzles at 18 psi.
Postemergence treatments (POST) were
appliedwith Turbo Tee11003 nozzlesat 21 ps
onJune 29 to large crabgrass from 0.5to 4
inchesinheight withmoderatedensity. Plots
werenot cultivated. Cropinjury waseval uated
inearly July andweedcontrol wasrated at that
timeaswell as near mid-August. Sunflower
was harvested on September 18.

Results

Highestlevel of Palmer amaranth control
occurredwithpreplantincorporated Treflanand
preemergence application of the Spartan +
Partner tank mix. V ery good control wasal so
achievedwithSpartanaloneat 4 or 5 oz/aand
withSpartanat 3 0z/a+ Prowl preemergence.
Spartan alone a 3 oz/a provided good, but
somewhat | essconsistent control of Pal mer
amaranth, whileProw! alone preemergence
gave only fair control. Treflan, Partner, and
Poast all gave superior control of large
crabgrass, but only fair control occurredwith
Prowl! and Spartanalone. Noneof theherbicide
treatmentscaused any visual injury tosunflower
or causedany standreduction. Standvariation
unrelatedto treatmentsaccountedfor about
10%of thevariationinsunfloweryields. While
most treatmentsincreasedsunflower yields
numerically, drouth stressaccentuatedyield
variability and diminished the meaningful
relationship between weed control and yield.



Table11. Weed control in sunflower, Harvey County Experiment Field, Hesston, KS, 2000.

Product Lacg® Paam*
Herbicide Injury Control  Control
Treatment!  Form Rate/a  Unit  Timingg  7/8 Stand 8/19 8/19 Yidd
% 1,000's/ % % Ib/a
a
1 Treflan 4EC 15 Pt PPI 0 14.4 100 100 1703
2 Prowl 33EC 3 Pt PRE 0 15.2 83 75 1555
3 Partner  65DF 385 Lb PRE 0 13.7 99 92 1304
4 Spatan 75 DF 3 Oz PRE 0 13.1 79 81 1397
5 Spartan 75DF 4 Oz PRE 2 141 86 Q0 1222
6 Spartan 75DF 5 Oz PRE 0 11.5 84 89 1597
7 Spatan 75DF 3 Oz PRE 0 135 88 Q0 1702
Prowl 33EC 3 Pt PRE
8 Spartan 75DF 3 Oz PRE 1 12.7 99 98 1341
Partner 65 DF 3.1 Lb PRE
9 Spartan 75DF 3 Oz PRE 0 12.3 100 85 1351
Poast 153EC 15 Pt POST
CcocC 2 Pt POST
10 Spartan 75 DF 4 Oz PRE 0 12.3 100 84 1456
Poast 153EC 1.5 Pt POST
CcocC 2 POST
11 Spartan 75 DF 5 Oz PRE 0 125 100 88 1659
Poast 153EC 1.5 Pt POST
cocC 2 Pt POST
12 Hand 0 135 100 100 1474
Weed
13 No 0 131 0 0 1134
Treatment
LSD .05 1 3.9 4 6 NS

! Note: Partner currently isnot labeled for sunflower. COC = Farmland Crop Qil Plus.
2 PPl = preplant incorporated with field cultivator on June 1.
PRE= preemergence to sunflower and weeds on June 1; POST = postemergence on June 29.
3 Lacg = large crabgrass.
* Paam = Palmer amaranth.
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HERBICIDES FOR WEED CONTROL IN COTTON

Mark M. Claassen, Stewart R. Duncan, and Dallas E. Peter son

Summary

Fourteen herbicide treatments were
evaluatedfor weedcontrol andcroptolerance
in cotton. Weed competition consisted of
dense large crabgrass and a few Palmer
amaranth. All treatmentscompletely controlled
existing Palmer amaranth. Dual 11 Magnum
provided best grasscontrol. Dual I1 Magnum
presentlyisnot labeledfor use oncottonin
Kansas, but Syngenta will be applying for a
Kansaslabel inthefuture, Preemergence Prowl
aswell asasinglepostemergenceapplication of
Roundup Ultraat 2 pt/aprovided only fair
control of largecrabgrass. Noneof theherbicide
trestmentscaused visud symptomsof foliarinjury to
cotton. Whiletheuntreated check produced nocotton
yidd, differencesinyiddamong herbicidetrestments
were not associated with weed control efficacy.

Introduction

Cotton production in Kansas expanded
from 3,000 acresin 1996 toover 40,000 acres
in 2000. Weed control is imperative for
successful cottongrowing. Weedsnot only
competefor water, light and nutrientsduringthe
growing season, but they canserioudy interfere
withharvest. Cotton harvest machineefficiency
is severely impaired with the presence of
weeds. Cottonlintyieldlossesareincreased,
andquality canbeadversely affected, too, as
weed populationsincrease in thefield. No
recordof ratingsexistsfor thelimited number of
cotton herbicidesregisteredfor useinKansas.
Thisexperiment was establishedto evaluate
cottonherbicide efficacy andthe subsequent
effect on cotton lint yields.

Procedures
Soybeanwasgrownontheexperiment site

in1999. Thesoil wasaGeary siltloam. Cotton

wasfertilizedwith 541bN/abroadcast as46-
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0-Oinlate April. Weed seed was broadcast
over theareato enhancetheuniformity of weed
populations. Paymaster 2280 BG/RR was
plantedat approximately 76,200 seeds/ain 30-
inch rows on May 25, 2000. Seedbed
condition was good, but somewhat dry. All
herbicideswerebroadcastin20gal/aof water,
withthreereplicationsper treatment (Table 12).
Preemergence (PRE) treatmentswereapplied
shortly after plantingwith XR 8003 flat fan
nozzlesat 18 psi. Postemergencetreatments
(POST) wereappliedwith Turbo Tee11003
nozzlesat 20 psi on June21to sparsePal mer
amaranthrangingfrom0.5to4inchesinheight
and large crabgrass from 0.5 to 3 inchesin
height with high density. Application of
Sequential Roundup (SEQtreatment 14) was
madeinthe sameway onJuly 19to plotswith
low-density largecrabgrasswith0.5to4inches
of growthand no Palmer amaranth. Plotswere
not cultivated. Cropinjury waseval uated near
mid-July, and weed control was rated at that
time aswell asonemonthlater. Cottonwas
harvested September 18.

Results

Despiteoversssding, PAmer anaranthinfestation
was very light, and control was complete with dl
herbicide treetments. Dud 1| Magnum provided
excdlent preemergencecontral of largecrabgrassand
was superior to Prowl. A single postemergence
gpplicationof Roundup Ultraat 2 pt/aprovidedfar
contral of largecrabgrass Smilar tothet achievedwith
preemergenceProwl. Sequentid gpplicationof 1 pt/a
Roundup Ultrafdllowinganealier trestmentwith 1.5
pt/a Roundup Ultra completely controlled large
crabgrass.

However, thesequentid gpplicationof Roundup
Ultrawasgppliedto8-ledf cotton, whichisbeyondthe
maximum recommended applicationstageof 4-lesf
cotton. Broadcast



applicationsof Roundup after the4-leaf growth 240 to 392 Ib/a among these treatments,

stage can result in fruit abortion. whereastheuntreated check produced nothing.
None of the herbicide treatmentscaused Differencesinyieldsamong herbicideswerenot
visud foliarinjury tocotton. Yieldsrangedfrom related to stands or weed control efficacy.

Table 12. Weed control in cotton, Harvey County Experiment Field, Hesston, KS, 2000.

Product
Herbicide Tim- Injury Lacg® Paam*
Treatment! Form Rate/a  Unit inge 7/19 Stand 8/19 8/19 Yidd
% 1,000sa --control, %-- Ib/a
1 Prowl 3.3EC 2.4 Pt PRE 0 71.4 80 100 305
Cotoran 4F 3.2 Pt PRE
2 Dud Il Magnum 7.64EC 1.33 Pt PRE 0 57.5 97 100 334
Cotoran 4F 3.2 Pt PRE
3 Dud Il Magnum 7.64EC 1.33 Pt PRE 0 74.9 93 100 392
Karmex 80 DF 1.25 Lb PRE
4 Dual Il Magnum 7.64EC 1.33 Pt PRE 0 71.4 96 100 365
Staple 85 SP 0.9 Oz PRE
5 Dud Il Magnum 7.64EC 1.33 Pt PRE 0 65.3 98 100 301
Staple 85 SP 0.6 Oz PRE
Cotoran 4F 3.2 Pt PRE
6 Dua Il Magnum 7.64EC 1.33 Pt PRE 0 61.0 98 100 315
Caparal 4F 2.4 Pt PRE
7 Duad Il Magnum 7.6 EC 1.33 Pt PRE 0 65.3 95 100 240
Cotoran 4F 3.2 Pt POST
NIS 0.25 % VIV POST
8 Dud Il Magnum 7.6 7EC  1.33 Pt PRE 0 72.6 93 100 315
Saple 85 SP 12 Oz POST
NIS 0.25 % VIV POST
9 Dud Il Magnum 7.64EC 133 Pt PRE 0 70.3 99 100 276
Roundup Ultra 4L 2 Pt POST
AMS 2 Lb POST
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Product

Herbicide Tim- Injury Lacg® Paam*
Treatment! Form Rate/a  Unit inge 7/19 Stand 8/19 8/19 Yidd
% 1,000'sa  --control, %-- Ib/a
10 Dual 11 764EC 133 Pt PRE 0 65.6 99 100 329
Magnum 85 SP 0.6 Oz POST
Staple 4L 15 Pt POST
Roundup Ultra 2 Lb POST
AMS
11 Cotoran 4F 3.2 Pt PRE 0 64.5 100 100 341
Fusion 267EC 0.5 Pt POST
coc 1 Qt POST
12 Cotoran 4F 3.2 Pt PRE 0 70.9 100 100 319
Roundup Ultra 4L 2 Pt POST
AMS 2 Lb POST
13 Roundup Ultra 4L 2 Pt POST 0 68.5 77 100 324
AMS 2 Lb POST
14 Roundup Ultra 4L 15 Pt POST 0 68.5 100 100 303
AMS 2 Lb POST
Roundup 4L 1 Pt SEQ
Ultra 2 Lb SEQ
AMS
15 No Treatment 0 54.6 0 0 0
LSD .05 NS 9.9 6 NS 0

! Note: Dual 11 Magnum currently isnot labeled for cotton in Kansas. Roundup Ultra

treatments should not be applied after the 4-1eaf stage due to the risk of fruit abortion.

AMS = sprayable ammonium sulfate; COC = Farmland Crop Oil Plus concentrate;
NIS = Agriliance Activate Plus nonionic surfactant.

2 PRE = preemergence to cotton and weeds on May 25;
POST = postemergence on June 21; SEQ = sequential on July 19.

3 Lacg =large crabgrass.

4 Paam = Palmer amaranth.
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IRRIGATION AND NORTH CENTRAL KANSAS
EXPERIMENT FIELDS

Introduction

The 1952 Kansas legislature provided a special appropriation to establish the Irrigation Experiment
Field in order to serve expanding irrigation development in North-Central Kansas. The original 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 Scandiain the Kansas-Bostwick Irrigation District. Water is supplied by
the Miller Canal and stored in Lovewell 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 Farm is also utilized for irrigated crop research. In 1997 there were 125,000 acres of irrigatec
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 Centra Kansas Experiment Field, located 2 miles west of Bélleville, was established on its
present Stein 1942. Thefidd providesinformation on factors that alow full development and wise use of natura
resources in north-central Kansas. Current research emphasisis on fertilizer management for reduced tillage crop
production and management systems for dryland corn, sorghum, and soybean production.

Soil Description

The predominate soil on both fieldsis a Crete slt [oam. The Crete series conssts of deep, well-drained soils tha
have aloamy surface underlain by a dayey subsoil. These soils developed in losses on nearly leve to gently undulatir
uplands. The Crete soils have dow to medium runoff and dow internd drainage and permesbility. Naturd fertility is
Avallable water holding capacity is gpproximately 0.19 inch of water per inch of soil.

2000 Weather

The 2000 growing season was the hottest and driest since 1934. Growing season rainfall averaged
only 38% of normal. Temperatures of over 100" F were recorded in May (Table 1). July
temperatures were near normal but temperatures in August and September were much above normal.
The abnormal heat and lack of rainfall caused many of the dryland experimentsto fail. Irrigated crop
yields also were below normal due to the unfavorable weather conditions.

Table 1. Climatic data for the North Central Kansas Experiment Fields

Rainfal, inches Temperature °F Growth Units
Month Scandia Average Bdleville Daily Average 1998 Average
2000 2000 Mean 2000 Mean
April 0.7 24 14 51 52 241 235
May 12 37 14 66 64 487 419
June 22 4.8 29 73 73 637 711
July 18 33 14 79 79 810 834
August 13 3.3 1.6 83 77 842 751
Sept. 0.9 35 19 70 68 578 528
Total 8.1 20.9 10.6 71 69 3595 3478

59



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

Barney Gordon, D.A. Whitney, and D.L. Fj€l

SUmmary

Grainyieldsinthe 2000 growingseason
werelimited by theseveredrought. Theoverall
test average wasonly 62 bu/a. Whenaveraged
over al N rates, yield of continuous grain
sorghum and sorghum grown i nrotationwith
soybeans were statistically equal.

When averaged over nitrogen (N) rates,
1982-1995 yields were 23 bu/a greater in
sorghum rotated with soybeans than in
continuoussorghum. Whenno N wasapplied,
rotated sorghumyielded 32 bu/agreater than
continuoussorghum. Inthecontinuoussystem,
grainsorghum yiel dcontinuedtoincreasewith
increasing N rateupto 90 | b/a. Inthesoybean
rotation, sorghum yields increased with
increasing N rate only up to 60 Ib/a. When
averagedover N rate, no-tillagegrainsorghum
rotatedwith soybeans reachedmid-bloom 7
days sooner than continuous grainsorghum.
Two knife-applied N sources (anhydrous
ammonia and 28% UAN) were evaluated
during 1982-1989. Nograinsorghumyield
differencesresultedfromN source. The19-
year soybean yield average was 34 bu/a
Soybeanyieldswerenot affected by N applied
tothe previousgrainsorghumcrop. 1n1996,
four additional N rates(120, 150, 180, and
2101b/a) wereaddedtotheexperiment. When
averagedover the period1996-2000, yields
weregreater intherotaedsystemthaninthe
continuoussorghumat al levelsof N. Yieldsin
the continuous system continuedtoincrease
withincreasingN rateupto90Ib/a. Yieldsin
the rotated system were maximized with
application of 60 Ib/aN.

Introduction
Croprotationswerenecessary tomaintain
soil productivity beforetheadvent of chemical
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fertilizers. Biologica fixationof atmosphericN is
amajor source of N for plants in natural
systems. Biol ogical fixationthroughlegume-
Rhizobiumassociationsisutilized extensively in
agricultural systems. Usingalegumeinacrop
rotation system canreducetheN requirement
for the following non-legume crop. Other
benefitsof legumerotati onsincludebreaking
diseaseandi nsect cycles, hel pingweed control
programs, and decreasing thetoxic effectsof
cropresidues. Thisstudy evaluatesN ratesfor
continuous grainsorghum and grainsorghum
growninannual rotationwith soybeansinano-
tillage production system.

Procedures

Thisstudy wasestablishedin1980 at the
North Central Kansas Experiment Field,
located near Belleville, onaCretesiltloam soil.
Dataarereportedstartingin1982. Treatments
includedcropping system (continuousgrain
sorghum and grain sorghum rotated with
soybeans) and N rates(0, 30, 60, and 901b/a).
IN1982-1989, the two N sourcesanhydrous
ammoniaand urea- ammonium nitratesol ution
(28% UAN) were evaluated. BothN sources
wereknifeappliedinthe middl eof rowsfrom
the previous year's crop. After 1989,
anhydrous ammoniawas used as the sole N
source.Ineachyear, N wasknifeapplied 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/footin30inchrows Soybeanyieldswere
not affected by N applied to the previous
sorghum cropand, therefore, areaveraged over
all N rates. In 1996, four additional N rates
(120,150, 180,and 210 Ib/a) were addedto
the experiment in order to further define N
response.



Results

In2000, yid dswerelimited duetomuchbe ow
normd rainfal. When averaged over dl N rates,
continuousgrainsorghumyiddwasnat sgnificantly
different fromyield of grain sorghum rotated with
soybean. Rotated sorghumyiel dswerehigher than
continuous sorghum at the 0 and 30 Ib/aN rates.

Inthe continuous grainsorghum system,
grainyields (1982-1995) continuedtoincrease
withincreasingN rateupto90Ib/a(Table2).
Sorghum yields in the rotated system were
maximizedwithan applicationof 60 Ib/aN.
When no N was applied, rotated sorghum
yielded 32 bu/a greater than continuous
sorghum. Whenfour additional N rateswere
added, yields were greater in the soybean

rotationthan inthe continuous system at all

levelsof N (Table3). Additionof N alonedid
not make up yield losses in a continuous
sorghum productionsystem. Over the 19-year

period (1982-2000), soybeanyieldsaveraged
34 bu/aandwerenot affectedby N appliedto
the previous sorghum crop (Table 4). Two

knife-appliedN sources, anhydrousammonia
and 28% UAN, were evaluated from 1982-

1989. Whenaveraged over cropping system
and N rate, yields were 60 and 59, bu/afor
anhydrousammoniaand UAN, respectively.

Whenaveragedover N rates, the number of

daysfromemergenceto mid-bloomwas7 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 Expt. Field, Belleville.

N Rate Cropping System Grain Yield 1982-1995 Days to 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 92 53
90 Continuous 80 58
Rotated 92 53
System Means
Continuous 63 61
Rotated 86 54
N Rate Means
0 59 60
30 72 58
60 81 56
90 86 56
LSD(0.05) 9 1

61



Table 3. Effects of cropping system and N rate on grain sorghum yields, 1996-2000

N Rate Cropping System Yield
1996 1997 1998 1999 2000 Avg
Ib/a bu/a
0 Continuous 92 51 55 73 37 62
Rotated 120 88 87 112 46 91
30 Continuous 110 71 75 95 40 78
Rotated 137 108 115 119 62 96
60 Continuous 131 110 118 115 68 108
Rotated 164 128 142 127 66 125
90 Continuous 143 121 126 125 69 117
Rotated 163 141 144 126 68 128
120 Continuous 148 122 128 123 69 118
Rotated 162 144 145 128 65 129
150 Continuous 148 120 127 123 69 117
Rotated 162 143 145 129 65 129
180 Continuous 148 121 128 126 68 118
Rotated 162 144 145 129 65 129
210 Continuous 148 122 128 126 66 118
Rotated 162 145 145 129 64 129
System Means
Continuous 134 105 111 113 61 105
Rotated 154 130 134 125 63 121
N Rate Means
0 106 70 71 92 42 76
30 124 20 95 107 51 93
60 148 119 130 121 67 117
90 153 131 135 126 69 123
120 155 133 137 126 67 124
150 155 132 136 126 67 123
180 155 133 137 127 67 124
210 155 134 137 127 65 124
LSD (0.05) 8 6 6 6 8
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Table 4. Yield of soybeans grown in rotation with grain sorghum, 1982-2000

Y ear Yield Y ear Yield
bu/a bu/a
1982 38 1992 58
1983 15 1993 56
1984 20 1994 32
1985 28 1995 41
1986 48 1996 61
1987 48 1997 36
1988 18 1998 38
1989 25 1999 42
1990 30 2000 8
1991 12 Avg 34
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STARTER FERTILIZER APPLICATION EFFECTS ON REDUCED AND
NO-TILLAGE GRAIN SORGHUM PRODUCTION

Barney Gordon and David A. Whitney

Summary

This experiment was conducted at the
North Central Kansas Experiment Field,
located near Belleville, onaCretesiltloam soil.
Soil test Pwasinthe® high” range. Treatments
consistedof tillagesystemsand starter fertilizer
placement and composition. Tillagesystems
consistedof no-tillageandminimumtillage
(spring discand harrow treatment). M ethodsof
starter fertilizer applicationincluded placement 2
inchestothesideand 2inchesbel ow theseed
at planting (2x2) anddribbledinaband onthe
soil surface 2 inches beside the seed row.
Liquid starter fertilizer treatmentsconsisted of N
andP,O;combinationsgiving 15, 30and451b
N/acreand30IbP,O4acre. Starter treatments
containingeither 30 IbN or 30 IbP,Os/acre
appliedalone andanostarter check alsowere
included. Inbothtillagesystems, yieldswere
maximized by application of 2x2 placed starter
fertilizer containingeither 30or 451b N/acre
with 30 Ib P,Os/acre. Starter fertilizer
containing 301bN and 30 1bP,0Os/adecreased
the number of days fromemergenceto mid-
bloom by 9 dayscomparedto the no-starter
checktreatment. Althoughdribblegpplications
greatly improved yields over the no-starter
check, they werenot aseffectiveas2x2 starter
fertilizer placement.

Introduction
Conservationtillageproductionsystemsare
being used by an increasing number of
producersinthe central Great Plainsbecauseof
several inherent advantages. Theseinclude
reductionof soil erosionlosses, increased soil
water use-efficiency, andimproved soil quality.
However, early-season plant growthcan be
poorer in reduced tillage systems than in
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conventional systems. Thelargeamount of
surfaceresidue present inano-tillagesystem
can reduce seed zone temperatures. Lower
than optimum soil temperaturecanreducethe
rate of root growth and P uptake by plants.

Starter fertilizers can be applied to place
nutrient elements withintherooting zone of
young seedlingsfor better avail ability, whichwill
hastenmaturity and avoidlate-season damage
by lowtemperatures. Someexperimentsthat
have evaluated crop response to N and P
starter fertilizershavedemonstratedimproved
early growthandincreasedyield and attributed
thoseresponsesto the P component of the
combination. Other studieshaveindicatedthat
Nisthemost critical elementintheN-Pstarter
onsoilsnotlowinP.Many producersdo not
favor 2x2 placement of starter fertilizer dueto
highinitial cost of application equipment and
problemsassociatedwithknifeapplicationsin
highresiduesituations. Thisresearchisaimed
at minimizingfertility problemsthat arisewith
reduced tillage systems, thus making
conservation tillage more attractive to
producers.

Methods

Theexperiment wasconducted at theNorth
Central KansasExperiment FieldonaCretesiit
loamsoil. Analysisby theK-State Soil Testing
Labshowedthatinitial soil pHwas6.2, organic
mater was 2.2%, Bray P-1 was 42 ppm and
exchangeable K was 320 ppm in the top 6
inches of soil. Treatmentsconsisted of two
tillagesystems( no-tillageand minimumtillage).
Theminimumtillagetreatment received one
discing and harrowing operationinthespring3
weeksprior to planting. Starter fertilizer was
placed either



two inches to the side and two inches below the
seed at planting (2x2) or dribbledinabandon
the soil surface 2 inches beside the seed at
planting. Starter fertilizer trestmentscons sted of
N and P,0Oscombinations giving 15, 30, or 45
IbN/acrewith30 Ib P,Os/acre. Treatments
consisting of either 30 Ib N/acre or 30 |b
P,O4/acreappliedalone andanostarter check
wereal soincluded. Starter combinationswere
made using 10-34-0 and 28% UAN. After
planting, knifeapplicationsof 28% UAN were
madetobring N appliedtoeachplottoatotal
of 1401b/acre. Grain sorghum (NC+ 7R83)
wasplantedat therateof 60,000 seed/acreon
May 17,2000. AttheV 6 stageof growth, 20
plantswererandomly selectedfromthel % or
4" row of each plot and anal yzed for dry weight
andN and P concentration. Atfirstbloom20
flagleaves/plot wereharvested and analyzed for
N and P concentration. Plotswereharvested
on September 21, 2000.

Results

Although surface dribbleapplied starter
fertilizer increasedgrain yield over the no-
starter check, yieldswerehigher whenfertilizer
was placed 2x2 (Table 5). When averaged
over tillage and starter combinations,yields
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were 8 bu/acregreater whenstarter fertilizer
wasplaced subsurfaceascomparedtosurface
dribbled. Regardless of tillage system, the
greatest yieldsoccurredwith 2x2 applications
of starter fertilizer containingeither 300r 451b
N/acre with 30 |b P,Os/acre. The higher N
startersalsoweremost efficientinreducingthe
number of daysfromemergencetomid-bloom.
TheN alone or the P alone treatmentsdid not
yieldaswell asstartersthat containedbothN

and P. The treatment containing only 151b
N/acre with 30 Ib P,Og/acre also was not as
effective asstarterscontainingmoreN. Useof
starter fertilizer resultedingreater yieldsinboth
tillage systems. All sarter fertilizer treatments
increasedV 6-stage wholeplant dry matter over
theno starter check. Dribbleplacement was
not quiteaseffectiveinincreasing early season
dry matter aswas 2x2 placement. Thegtarters
containi ngeither 30 or 451b/aN with301b/a
P,Osresultedinthegreatest V-6 wholeplant
dry matter accumulation. Early season dry
matter wasgreater inthereducedtillagesystem
thanintheno-tillageblocks. Grainyield, days
fromemergenceto mid-bloom, andV 6-stage
whole plant dry matter were not affected by
tillage system.



Table 5. Tillage system and starter fertilizer placement and composition effects on grain sorghum yield,
number of days from emergence to mid-bloom, and V 6-stage whole plant dry matter accumulation,
Bdleville 2000.

Tillage Placement Starter Yield Yield Daysto V6 Dry
2000 1999- Mid- Matter
2000 bloom

Ib/acre  ------- bu/a--------- Ib/a
N P,Os

Reduced 0 0 41 83 65 590
2x2 0 30 52 92 59 700
30 0 68 99 57 790

15 30 70 106 57 820
30 30 78 114 54 1080
45 30 79 115 54 1078

Dribble 0 30 46 90 61 688
30 0 58 96 59 700

15 30 61 98 59 782

30 30 66 101 57 878

45 30 72 104 56 910

No-Tillage 0 0 42 80 64 582
2x2 0 30 51 98 58 710
30 0 73 107 56 788

15 30 73 109 57 828
30 30 83 119 53 1089
45 30 83 119 53 1095

Dribble 0 30 45 90 61 690
30 0 64 99 59 721

15 30 65 98 59 788

30 30 73 104 56 880

45 30 78 106 56 892
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Table 5. Tillage system and starter fertilizer placement and composition effects on grain sorghum yield,
number of days from emergence to mid-bloom, and V 6-stage whole plant dry matter accumulation,
Bdleville 2000.

Tillage Placement Starter Yield Yield Daysto V6 Dry
2000 1999- Mid- Matter
2000 bloom

Ib/acre  ------- bu/a--------- Ib/a
N P,Os
Means
Reduced Till 65 102 57 843
No-Till 69 105 57 848
LSD (0.05) NS NS NS
Means
2x2 71 108 56 898
Dribble 63 99 58 793
LSD 7 1 58
(0.05)
Means
0 30 49 93 60 687
30 0 66 101 58 750
15 30 67 103 58 805
30 30 75 110 55 982
45 30 78 111 55 994
LSD (0.05) 6 1 55
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EFFECTS OF METHOD OF APPLICATION AND COMPQOSI TION OF
STARTER FERTILIZER ON IRRIGATED RIDGE-TILLED CORN

Barney Gordon

Summary

Fieldstudieswereconducted at theNorth
Central KansasExperiment Field, located near
Scandia, onaCretesilt loam soil. Thestudy
consisted of 4 methods of starter fertilizer
application (in-furrow withtheseed, 2inchesto
the side and 2inchesbel ow theseed at planting
(2x2),dribbleonthe soil surface2inchesto
the side of the seed, andbanded over the row
on the soil surface) and 5 starter fertilizer
combinations. The starters consisted of
combinationsthatincludedeither 5, 15, 30, 45,
or 601b/aN with15 Ib/aP,Osand5 Ib/aK ,0.
A no-starter check plot alsowasincludedinthe
experiment. Nitrogenwasbalanced sothat all
plotsreceived 2201b/aN, regardlessof starter
treatment. Starter fertilizer combinationswere
made using liquid 10-34-0 ammonium
polyphosphate, 28% UAN, and potassium
thiosulfate(KTS). Whenstarter fertilizer was
applied in-furrow with the seed, plant
populations were reduced by over 7,500
plants/acre whencompared withthe other 3
applicationmethods. Cornyieldwas34 bu/a
lower whenstarter fertilizer was appliedin-
furrow than when applied 2x2. Dribble
applicationof starter fertilizer inasurfaceband
2inchestothesideof theseedrow resultedin
yieldsequal to2x2 applied starter. Grainyield
and V-6 dry matter was lower in the starter
treatment that included 5 Ib N/a.

Introduction

Use of conservationtillageincludingridge-
tillage hasincreased greatly inrecent years
because of itseffectivenessinconsarvingsoil
andwater. Inaridge-tillagesystem, tillageat
plantingtimeisconfinedto anarrowstripon
topof theridge. Thelargeamount of residue
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left onthesoil surfacecaninterferewithnutrient
availability and crop uptake. Liquid starter
fertilizer applications haveproveneffectivein
enhancing nutrient uptake, evenon soilsthat are
not lowinavailablenutrients. Many producers
favor in-furrow or surfacestarter applications
because of the low initial cost of planter-
mounted equipment and problemsassoci ated
with knives and colters in high-residue
environments. However, injury canbesevere
whenfertilizer containingN andK isplacedin
contact withseed. Surfaceapplicationsmay
not be effectiveinhighresiduesituations. The
obj ectiveof thisresearchwastodeterminecorn
response to starter combinations using 4
different application methods.

Procedures

Irrigated ridge-tilled experiments were
conducted a the North Central Kansas
Experiment Fieldon a Crete silt loam soil.
Analysishy theKSU Soil Testing Laboratory
showedthat initial soil pH was 6.2; organic
matter content was 2.4%; and Bray-1 P and
exchangeableK inthetop 6inchesof soil were
40 and 420 ppm, respectively. The study
consisted of 4 methods of starter fertilizer
applicationmethods (in-furrowwiththeseed, 2
inchesto the side and 2inchesbel ow the seed
at planting, dribbleinanarrow band onthesoil
surface 2 inchestothe side of the seed row,
andbandedover the rowonthe soil surface).
In the row-banded treatment, fertilizer was
sprayedonthe soil surfacein a8 inchband
centered onthe seed rowimmediately after
planting. Starter consisted of combinationsthat
includedeither 5,15, 30,45, or 60lbN/awith
151bP,0O¢/aand5IbK,0O/a. Nitrogen as28%
UAN was balanced so all plotsreceived220



Ib/a, regardless of starter treatment. Starter
fertilizer combinationsweremadeusingliquid
10-34-0 ammonium polyphosphate, 28%
UAN, and KTS.

Results

When starter fertilizer wasappliedin-furrow
withthe seed, plant populations werereduced
by over 7,500 plants’awhen compared withthe
other application methods (Table 6). Corn
yi el dwas 34 bu/al ower whenstarter fertilizer
was appliedin-furrowwiththeseedthanwhen

applied 2inchesbesideand 2inchesbelow the
seed. Dribbleapplicationof starter fertilizerina
narrowsurfaceband 2 inchestothesideof the
seedrow resultedinyields equal to the 2x2
applied starter. In this year, surface band
applicationwas equal to sub-surface starter
placement. Theband over therow treatment
resultedinyields greater than thein-furrow
treatment but lessthanthe 2x2 or surfaceband
treatments. Grainyield and V6 dry matter
accumulationwaslower inthestarter treatment
that included 5 Ib N/a.

Table6. Starter application method and composition effectson corngrainyield, plant popul ationand
V 6-stage dry whole plant dry matter.

Application Starter Yield Population V-6 Dry Matter
method
Ib/a bu/a plants/a Ib/a
Check 0-0-0 136.0 30,884 230
In-furrow 5-15-5 139.6 24,260 309
15-15-5 156.5 23,142 321
30-15-5 147.1 23,307 327
45-15-5 147.8 23,197 326
60-15-5 138.7 22,747 331
2x2 5-15-5 169.2 31,266 402
15-15-5 171.7 30,729 403
30-15-5 187.3 31,266 470
45-15-5 184.8 30,976 549
60-15-5 184.8 30,686 570
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Table6. Starter application method and composition effectson corngrainyield, plant popul ationand
V 6-stage dry whole plant dry matter.

Application Starter Yield Population V-6 Dry Matter
method
Ib/a bu/a plants/a Ib/a
Dribble 2x 5-15-5 167.2 31,170 357
15-15-5 175.0 31,655 429
30-15-5 180.3 30,492 482
45-15-5 181.9 30,392 446
60-15-5 182.8 30,613 474
Row band 5-15-5 149.5 31,266 329
15-15-5 154.4 31,557 345
30-15-5 154.5 30,589 459
45-15-5 165.1 30,492 456
60-15-5 180.0 30,298 460

M ethod Means

In-furrow 146.0 23,330 323
2x2 179.6 30,985 479
Dribble 2x 177.4 30,864 438
Row band 160.7 30,840 410
LSD (0.05) 10.9 840 32

Starter Means

5-15-5 156.4 31,266 349
15-15-5 164.4 31,557 375
30-15-5 167.3 30,589 435
45-15-5 169.9 30,492 444
60-15-5 171.5 30,298 459

LSD (0.05) 10.2 849 33
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EFFECTS OF NITROGEN RATES AND SOURCES ON RIDGE-TILLED
IRRIGATED CORN

Barney Gordon

Summary

Theincreased useof ureaand urea-based
fertilizersal ongwithanincreaseincropsgrown
under no or reduced-tillage practices may
require changes in fertilizer management
practices. Surfaceapplication of urea-based
fertilizer risks the loss of some N by
volatilizationof anmonia. Thereisresearchthat
suggests that calcium added to urea-based
fertilizer can reduce ammonia |osses and
increase plant growth by increasing plant
absorption of appliedammonium. Thisresearch
was initiated in 1999 to evaluate an
experimental N fertilizer, UCAN-21, appliedin
variousstarter and sidedresscombinationsina
ridge-tillageproductionsystem. UCAN-21lisa
mixture of 2/3 UAN solutionand 1/3 liquid
calciumnitrate. Yieldsof cornwerehigher at
the 50 and 100 Ib/a N rate when UCAN-21
wasdribbled onthesoil surfaceascomparedto
the sameratesof dribbleapplied UAN. There
wereno differencesbetweenUCAN-21and
UAN at thehigher N rates. Cornyieldswere
higher whenUCAN-21was usedasadribble
applied starter thanwhen UAN alonewasused.

Introduction

Themost commonliquidnitrogensourceis
the urea-ammonium nitratesolution (UAN)
commonlysoldinthe Midwest asasol ution
contai ning 28% nitrogen. Approximately half of
the nitrogenin UAN isurea. Ureaappliedto
soil reacts with water and the soil enzyme
ureaseandisrapidly convertedtoammonium.
Inthisreaction, hydrogenionsareconsumed,
whichcausesthe soil pH near thefertilizerto
rise. If the pH rises above 7, asignificant
amount of ammoniacanforminsoil following
ureaapplication. Whenureaissurfaceapplied,
theformationof ammoniaat the soil surface
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fromureahydrolysismay allowloss of N as
ammonia. Thereisresearchdatato suggest that
calciumappliedwithaurea-based N fertilizer
may limit N loss. Theobjectiveof thisresearch
wasto comparean experimental N fertilizer
(UCAN-21) that contains UAN andcalcium
nitrate to UAN alone.

Procedures

This experiment was conducted at the
NorthCentral Kansas Experiment Fidd, near
Scandia, KansasonaCretesiltloamsite. The
study was ridge-tilled and furrow irrigated.
Treatments consisted of combinations of
starters and sidedress N rates. Dribble
sidedress N was applied in a surface band
whencornwas12-15inchesinheight. Initial
soil test valuesintheexperimental areashowed
that soil pH was6.4, organic matter was2.5%,
Bray-1 P was 40 ppm and exchangeable K
was 320 ppm in the top 6 inches of soil.
Dribblesidedressapplicationsof 50, 100, 150
and 200 Ib N/acre as UCAN-21 or UAN
were evaluated. Additional treatments
consistedof 50,100,150and 200 Ib N/acre
(UAN) subsurface knife applied. Starter
treatment (301b N/acre) consisted of UCAN-
21 dribbledonthe soil surface2inchestothe
side of the row. Additional treatments
comparedUCAN-21asadribbledstarter to
UAN alone as a starter with 200 Ib/aN asa
dribblesidedressapplication. Ano-N check
plot was also included.

Results

Good responses to applied N were
achievedin2000. ThenoN check yieldedonly
78 bu/a(Table7).Atthelower N rates(50and
100 Ib N/a), dribble application of



UCAN-21resultedingreateryieldsthan UAN
dribbled onthesoil surface. Atthe50and 100
Ib/acre N rates, whole plant N content at the
V6 stage of growthwasgreater when UCAN-
21 was dribble applied than when UAN was
usedasadribbleappliedsidedresstreatment
(Table8). Atthetwolower N rates, mid-silk
earleaf N concentration was greater with
dribbled UCAN 21 than dribbled UAN and

equal to knifeapplied UAN (Table9). With
thelower N rates, UCAN-21dribbledapplied
on the soil surface was as effective as
subsurfaceknifeappliedN. No differences
wereseenat thehigher N ratesamongdribble
applied UCAN 21, dribbled UAN, and
subsurface knifed UAN. Asadribbleapplied
starter UCAN-21 was slightly better than
surface applied UAN.

Table 7. Evaluation of calcium nitrate for irrigated, ridge-tilled corn production.

No N check
Starter Sidedress

Source Rate
UCAN-21 UAN 50
UCAN-21 UAN 100
UCAN-21 UAN 150
UCAN-21 UAN 200
UCAN-21 UCAN-21 50
UCAN-21 UCAN-21 100
UCAN-21 UCAN-21 150
UCAN-21 UCAN-21 200
UAN UAN 200
UAN UCAN-21 200
UCAN-21 UAN 50
UCAN-21 UAN 100
UCAN-21 UAN 150
UCAN-21 UAN 200
LSD (0.05)
N-Rate Means (avg Yidd, bu/a
over treatments) Ib/a
0 78
50 137
100 146
150 177

200 177

78.3, bu/a

Method Yield, bwa
dribble 130.5
dribble 139.9
dribble 177.3
dribble 176.3
dribble 147.2
dribble 149.7
dribble 1745
dribble 176.5
dribble 160.5
dribble 165.8
knife 132.3
knife 149.5
knife 178.8
knife 178.4

4.8




Table8. Evaluation of urea-ammoniumnitratepluscal ciumnitrateforirrigated, ridge-tilled corn
production; V6 stage whole plant dry weight and N concentration.

Starter Sidedress Rate Method V6 Whole Plant

Dry Weight N

Ib/acre Ib/acre %
No N Check 328 2.22
UCAN 21 UAN 50 dribble 420 3.05
UCAN 21 UAN 100 dribble 540 3.55
UCAN 21 UAN 150 dribble 578 3.71
UCAN 21 UAN 200 dribble 575 3.69
UCAN 21 UCAN 21 50 dribble 579 3.54
UCAN 21 UCAN 21 100 dribble 580 3.75
UCAN 21 UCAN 21 150 dribble 574 3.78
UCAN 21 UCAN 21 200 dribble 588 3.79
UAN UAN 200 dribble 519 3.31
UAN UCAN 21 200 dribble 528 3.58
UCAN 21 UAN 50 knife 410 3.48
UCAN 21 UAN 100 knife 530 3.75
UCAN 21 UAN 150 knife 590 3.71
UCAN 21 UAN 200 knife 588 3.77
LSD (0.05) 44 0.08
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Table 9. Evaluation of urea-ammonium nitrate plus calcium nitrate for irrigated, ridge-tilled corn
production; earleaf N concentration at mid-silk and grain N concentration.

Starter Sidedress Rate Method Earleaf N Grain N
Ib/acre e %-------------
No N Check 1.11 1.06
UCAN 21 UAN 50 dribble 1.22 1.18
UCAN 21 UAN 100 dribble 1.50 1.22
UCAN 21 UAN 150 dribble 1.58 1.25
UCAN 21 UAN 200 dribble 1.56 1.26
UCAN 21 UCAN 21 50 dribble 1.54 1.24
UCAN 21 UCAN 21 100 dribble 1.61 1.26
UCAN 21 UCAN 21 150 dribble 1.58 1.28
UCAN 21 UCAN 21 200 dribble 1.63 1.29
UAN UAN 200 dribble 1.56 1.22
UAN UCAN 21 200 dribble 1.62 1.27
UCAN 21 UAN 50 knife 1.56 1.23
UCAN 21 UAN 100 knife 1.60 1.26
UCAN 21 UAN 150 knife 1.61 1.28
UCAN 21 UAN 200 knife 1.61 1.26
LSD (0.05) 0.07 0.06
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WHITE FOOD-CORN PERFORMANCE TEST

Barney Gordon

SUImmary

In 2000, 23 white corn hybrids and 2
yellowhybridchecks wereeval uaed. Thetest
averaged 183 bu/a with 13 white hybrids
yieldingmorethan 180bu/a. Lodgingaveraged
1.3% andgrainmoistureat harvest averaged
15.8%.

Introduction

Increased marketing opportunities and
profit potential havecreatedinterestamongarea
farmersto convert acrestowhitefood-corn
production. Whitecornhybridshavedistinctive
genetictraitsfor specific end-usepurposes.
Dry millers grind food corninto arange of
degermed cornproducts, including flaking grits,
cornflour, brewer grits,germ, andmeal. These
products are usedfor breakfast cereals and
snackfoods. Thebest quality dry-millingcorn
has large-sized kernels, low kernel-size
variability, harder kernel texture,andhigher
proteincontent. Harder typedentisdesired
becausedry millersprefer larger flaking gritsvs.
akernel that is easily crumbled. Breakfast
cereal manufacturespay apremiumfor large
piecesof unbrokencornendospermthat can
produce larger corn flakes. Wet millers
separate cornintobasiccomponents(starch,
protein, fiber, and germ),with the principal
component being starch. Thegeneral qualities
for wetmilling cornincludelow moisture, no
mold or mycotoxins, minimumbrokenkernels,
and low incidence of stress cracks. Masa
millerscookthefoodcornwithlimeinorderto
softenthekernel andremovethepericarp. This
processisknown as nixtaamalizationandthe
resulting corn is known as nixtamal. The
nixtamal is ground with stones into masa,
whichthenismadeintotortillas, tortillachips, or
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other Mexicansnack foods. Thistestisoneof
13locationsincludedinaregional whitecorn
performancetest conductedby Dr.L.L. Darrah
with the USDA-ARS at the University of
Missouri-Columbia. The1999testincluded 25

white corn hybrids and 3 yellow hybrid checks.

Procedures

Anhydrous ammoniawas applied on 20
March at the rate of 200 Ib/a. The test was
planted on 18 April a the rate of 30,000
seed/a. Starter fertilizer (30Ib N + 30 1b
P,04/a) was applied 2 inchesto the side and
two inchesbel owtheseed at planting. Furrow-
irrigationswereappliedon 15June, 30 June, 10
July, 24 July, and2 August. Threeinches of
water wereappliedat eachirrigation. Thetest
washarvested on 8 October usingamodified E
Gleaner combine.

Results

Overdl granyiddinthistest was 183 buw/aand
ranged from 148to 227 bu/a(Table 10). Yidd of
whitecornhybrids(23 hybrids) averaged 184 bu/a
Theaveragedf the2ydlow com hytridsindudedinthe
test (Pioneer 3394, and B73xMo017) was163bu/a
Thirteenaof thewhitecorn hybrids(Asgrow RX792W,
Aggrow RX901W, Pioneer 32H39, Pionear 32K 72,
Pioneer 32Y 52, Pionear 33T17, VineyardV433W,
VineyardV455W, Whisnard 50AW, Zimmerman
1851W, ZimmermanN71-T7, ZimmemanZ62W,
andZimmermanZ64W) yidded morethan 180bu/a
Fiveof thesehybrids(Pionesr 32K 72, Floner 32Y 52,
Roner 33117, Zimmeamean 1851W, and Zimmearmean
N71-T7)yiddedmorethan200bu/a. Stalk lodging
wasminimd andrangedfrom0to5%. Granqudity
informationfor all entries(average of 5 test
locations) isgivenin Table 11.



Table 10. Grain yield and agronomic data from 2000 Late White Food Corn Performance Test at Scandia, KS.

Entry Yied Yied Yield 2000 Stalk Ear Height Daysto Moist.

2000 1999 Average* Lodging Mid-silk

bu/a % inches %

Asgrow RX776W 174.9 155.1 0.4 38.7 83.0 15.4
Asgrow RX792W 199.3 151.7 0.0 45.0 83.0 15.7
Asgrow RX901W 182.1 183.4 156.1 1.7 40.3 84.0 16.5
Diener D 114W 164.4 173.9 144.3 0.4 41.0 81.0 15.9
Diener D 115W 163.9 151.5 3.9 45.0 81.3 17.3
IFSI 90-1 147.7 187.0 147.1 5.5 48.7 83.3 15.2
IFSI 95-1 177.8 162.4 155.1 0.8 46.0 84.0 17.4
IFSI-97-1 161.0 181.4 161.4 1.2 457 83.0 16.7
NC+ 6990W 179.8 153.4 4.6 49.0 82.7 16.7
Pioneer 32H39 185.6 206.9 159.1 0.8 46.0 82.0 15.0
Pioneer 32K72 227.2 203.5 176.0 0.4 43.7 83.3 14.8
Pioneer 32Y52 206.8 191.7 172.7 0.0 46.7 83.0 16.2
Pioneer 33T17 211.3 228.0 174.2 0.4 417 83.0 14.3
Vineyard V433W 185.4 189.9 166.9 0.4 44.7 83.3 15.9
Vineyard V455W 185.0 162.8 0.9 48.0 82.7 15.8
Vineyard V462W 153.9 152.1 15 41.7 83.3 16.9
Vineyard VX4359W 178.0 170.1 1.2 42.0 83.7 15.7
Whisnard 50AW 198.5 182.5 163.9 1.7 45.0 82.7 14.9
Whisnard 51AW 163.6 165.1 155.7 0.8 46.0 84.0 14.6
Zimmerman 1851W 204.8 174.2 1.2 43.0 83.3 17.6
Zimmerman N71- 214.2 213.8 167.7 0.4 47.0 82.7 16.1
T7
Zimmerman Z62W 182.0 166.1 155.8 0.0 417 84.3 14.8
Zimmerman Z64W 191.1 163.0 1.2 48.3 84.3 17.3
B73 x Mol7 156.9 183.9 144.9 2.9 40.0 83.0 14.8
(yellow)
Pioneer 3394 169.1 172.1 153.8 0.0 42.3 81.0 12.8
(yellow)
Mean 182.6 180.0 159.5 1.3 44.3 83.0 15.8
LSD(0.05) 10.0 11.6 11.2 1.9 0.8 1.2 15
CV% 34 4.0 9.3 1.1 0.9 5.7

* Average of Champaign, IL, Winchester, IL, Powhattan, KS, Scandia, KS, Lexington, KY, Columbia, MO, Novelty,
MO, Tipton, MO, Knoxville, TN, Union City, TN, Halfway, TX, and Springlake, TX)
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Table 11 . Combined grain quality data from the 2000 Late White Food Corn Performance Test.

Entry Test weight 100-Kernel Kernel Size Thins* Kernel Horny
Weight Density Endosperm
Ib/bu grams cc % glce %
Asgrow RX776W 61.9 31.8 0.24 55.1 1.33 89
Asgrow RX792W 63.7 29.6 0.22 63.6 1.34 90
Asgrow RX901W 63.9 33.7 0.25 43.2 1.34 91
Diener D 114W 61.3 33.0 0.25 17.8 1.30 85
Diener D 115W 61.6 33.9 0.26 18.8 131 85
IFSI 90-1 62.8 35.5 0.27 22.5 1.32 86
IFSI 95-1 64.1 35.6 0.27 20.6 1.34 91
IFSI 97-1 63.4 319 0.24 51.5 1.32 90
NC+ 6990W 64.6 33.7 0.25 25.9 1.35 91
Pioneer 32H39 62.9 34.5 0.26 43.9 1.33 90
Pioneer 32K72 63.1 37.4 0.28 30.4 1.32 91
Pioneer 32Y52 63.3 40.0 0.30 14.7 1.33 90
Pioneer 33T17 62.5 35.3 0.27 38.4 131 91
Vineyard V433W 62.6 35.2 0.27 61.8 1.31 88
Vineyard V435W 63.6 36.1 0.28 42.1 1.32 89
Vineyard V462W 61.5 38.5 0.30 24.1 1.30 88
Vineyard VX4359W 61.6 35.0 0.27 64.5 1.30 86
Whisnard 50AW 62.8 354 0.27 31.9 1.32 86
Whisnard 51AW 63.4 36.4 0.27 24.5 1.33 88
Zimmerman 1851W 61.5 39.5 0.30 9.1 1.33 88
Zimmerman N71- 62.6 32.0 0.24 51.2 131 84
T7
Zimmerman Z62W 61.6 37.7 0.29 9.7 1.32 90
Zimmerman Z64W 61.5 37.1 0.28 11.4 1.32 90
B73 x Mol7 59.4 35.0 0.28 34.7 1.27 79
(vellow)
Pioneer 3394 61.8 38.8 0.30 21.7 1.31 86
(vellow)
Mean 62.5 35.3 0.26 33.3 1.32 88
LSD (0.05) 0.9 2.3 0.02 14.8 0.01 4
CV% 1.0 4.7 4.8 314 0.8 3.1

*Percent of a 250-kernel sample passing through a 20/64" round-hole sieve.
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COMPARISON BETWEEN GRAIN SORGHUM AND CORN GROWN IN A
DRYLAND ENVIRONMENT

Barney Gordon and Scott Staggenborg

SUmmary

This experiment was conducted at the
North Central Kansas Experiment Field at
Belleville, KSonaCretesiltloamsoil. Thetest
directly compares grain sorghum and corn
plantedinthe sameenvironment. Treatments
consisted of two grain sorghum hybrids
(Dekalb 47 and NC+7R83) and two corn
hybrids (Pioneer 34K77 and NC+5018)
plantedno-till intowhest subble. Hybridswere
chosenonthe basisof past performanceinthe
KSU Hybrid Performance tests. Additional
treatmentsconsisted of nitrogenrates(0, 40,
80, 120 and 160 Ib/acre). N as ammonium
nitratewasside dressedafter planting. Corn
and grain sorghum were planted at optimal
dates based on past research at the North
Central Experiment Field. AtBelleville,itwas
the driest and warmest season since 1934.
Growingseasonrainfall averaged only 45% of
normal and crop yields were much below
normal. When averaged over hybrid and N
rate, grainsorghum yielded 25 bu/acregreater
thancorn. Water used efficiency wasgreater in
grainsorghumthancorn. Ingeneral, therewas
little responseto appliednitrogenduetothe
verylowyieldlevels. Grainyieldsof Dekalb47
were highenoughtorespondto application of
80 Ib/acre N.

Introduction

Dryland cornacrescontinuetoexpandin
north-central Kansas and south-central
Nebraska. Government loan programs and
market pricefavor cornover grainsorghum.
Sorghum is adapted to drier environments
because of several factors. Sorghum has the
ability toremaindormant during drought and
thenresume growth. Sorghum|eavesroll as
theywilt; thereby |esssurfaceareaisexposed
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for transpiration. Sorghum plantsexhibitalow
transpirationratio (poundsof water requiredto
produceapound of plant biomass). Sorghum
has a large number of fibrous roots that
effectively extract moisturefromthesoil. It has
beenestimatedthat the absorptionareaof the
root system of asorghum plantistwicethat of
corn. This large absorption capacity and
relativelysmall leaf areaaremajor factorsin
sorghumdrought resstance. Because sorghum
ismoredroughttolerant, itismost often planted
onlessproductive soils.Incontrast, dryland
cornisplantedonthe most productive acres.
Comparisons of yield potential of cornand
sorghumarelimited becauseof thedifferencein
productivity of thesoilsonwhichthecropsare
planted. Thisexperiment directly compares
corn and grain sorghum grown in the same
environment.

Procedures

Both cornandgrainsorghumwereplanted
into wheat stubble without tillage. Corn
(NC+5018 andPioneer 34K 77) wasplanted
onApril 12 at the rate of 24,000 seed/acre.
Final populationaveraged 21,000 plants/acre.
GrainSorghum wasplantedonMay 15at the
rate of 62,000 seed/acre. Final population
averaged48,000 plants/acre. Cornandgrain
sorghum hybridsweresel ected based ontheir
superior performanceinpreviousK SU Crop
PerformanceTests. Theexperiment asoincluded
nitrogenrates. Nitrogenratesof 40, 80, 120, and 240
Iacreweregpplied assammoniumnitratedter planting
but before emergence. A no N check dso was
included. Cornwasharvested on September 11and
grainsorghumwasharvested on September 15. Soll
moiduremesarament weretakenwheneecharopwas
planted and againimmediately after each cropwas
harvested.



Results

Due to the very hot and dry conditions,
yields of both cornand grainsorghum were
muchbelow normal. AlthoughNC+5018 had
performedwell under dryland conditionsin
previous years, the heat interfered with
pollinationandkernel set wasextremely poor.
Kernel set of Pioneer 34K 77 wasbetter than
NC+5018 but ear swereonly partidly filledand
ear sizewasvery small. Whenaveraged over
N ratesandhybrids, gransorghumyielded 25
bu/acregreater thancorn(Table12). Thefull
season grain sorghum hybrid, NC+7R83,
yielded 8 bu/acre less than the mid-season
hybrid, Dekalb 47. Mid-season hybrids

devel opfewer leavesand reach anthesissooner
thanfull seasonhybrids. In2000, theshorter
season grainsorghum hybrid probably used
somewhat | esswater duringthevegetaivestage
thanthefull season hybridand had morestored
soil water availablefor thereproductivephase
of development. Ingeneral,therewaslittle
responsetoappliedN duetothevery lowyield
levels. Grainyieldof Dekalb47, however, did
respondto applicationof 80lbacreN. Water
useefficiency (Ibsof grain/inch of water) was
greater for thegrainsorghumhybrid Dekalb 47
than for the corn hybrid Pioneer 34K77.

Table 12. Nitrogen rate effects on yield of grain sorghum and corn hybrids, 2000.

N-Rate, Ib/acre Grain Yield, bu/acre
NC+7R83 Dekalb 47 NC+5018 Pioneer 34K77

0 42.6 43.5 11.6 30.3

40 42.7 44.5 12.0 33.5

80 48.2 58.6 13.2 36.1

120 48.7 59.9 154 354

160 46.2 59.5 15.0 36.0
Average 45.7 53.2 134 34.3
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KANSASRIVER VALLEY EXPERIMENT FIELD

Introduction

The Kansas River Valley Experiment Field was established to study how to manage and use
irrigation resources effectively for crop production in the Kansas River Valley. The Paramore Unit
consists of 80 acres located 3.5 miles east of Silver Lake on US 24, then 1 mile south of Kiro, and 1.5
miles east on 17th street. The Rossville Unit consists of 80 acres located 1 mile east of Rossville or 4
miles west of Silver Lake on US 24.

Soil Description

Soils on the two fields are predominately in the Eudora series. Small areas of soilsin the Sarpy,
Kimo, and Wabash series also occur. The soils are well drained, except for small areas of Kimo and
Wabash soilsin low areas. Soil texture variesfrom silt loam to sandy loam, and the soils are subject
to wind erosion. Most soils are deep, but texture and surface drainage vary widely.

2000 Weather

The frost-free season was 10 days shorter than the 173-day average at the Paramore Unit and 9
days shorter at the Rossville Unit. Thelast 32° F frostsin the spring were on April 14 at the Rossville
and Paramore Units and on (average, April 21), and the first frost in the fall was on October 9 at the
Rossville Unit and on October 8 at the Paramore Unit (average, October 11). Precipitation was
below normal in all months except November, May, June, and September (Table 1). June precipitation
was more than 2 inches above normal. Precipitation totals for October, 1999 through September,
2000 were 15.72 and 10.28 inches below normal for the Paramore and Rossville Units, respectively.
Corn yields were about normal but soybean yields were below normal. Several days above 100 °F
was most likely the contributing factor to low irrigated soybean yields.

Table 1. Precipitation at the Kansas River Valley Experiment Field.

Month Rossville Unit Paramore Unit
1999-2000 30-Yr. Avg. 1999-2000 30-Yr. Avg.
Inches Inches

October 0.28 0.95 0.38 0.95
November 1.77 0.89 1.46 1.04
December 1.61 2.42 1.71 2.46
January 0.12 3.18 0.00 3.08
February 141 4.88 1.89 4.45
March 2.28 5.46 2.59 5.54
April 1.28 3.67 0.63 3.59
May 3.75 3.44 1.80 3.89
June 6.93 4.64 4,62 3.81
July 2.86 2.97 1.36 3.06
August 1.83 1.90 145 1.93
September 1.24 1.24 1.62 143
Tota 25.36 35.64 19.51 35.23
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EFFECT OF PLACEMENT OF STARTER FERTILIZERS ON CORN

Larry D. Maddux, David Whitney, and Scott Staggenborg

SUImmary

Theeffect of P placement wasevduatedat
two sitesinNortheast Kansas. Seed placed
startershad no effect on plant popul ation. Most
of theplacement methodsand both P sources
were effective in increasing plant P
concentration over that of theON, O P check
but resultswerevariable. Yieldsat bothsites
were higher than the O N, 0 P check with
almost all treatments. Seed placed and 2x2
starterstendedto increaseN and P uptake at
the 6-leaf stage of growth, but didn’t carry
through to yield.

Introduction

Thisstudy wasconductedonanirrigated
field at the KansasRiver Valley Experiment
Field, RossvilleUnit,andonadrylandfield at
theCornbelt Experiment Field near Powhattan.
Previous research has shown that starter
fertilizerscanincreasecornyield. Thisresearch
was designed to evaluate the effect of
phosphorus(P) placement ontheuptakeof P
by cornplantsandcornyield. It wassupported
in part by a grant from Na-Churs Alpine
Solutionsandincludedtheir fertilizer, 6-24-6, as
a seed-placed starter.

Procedures

Thestudy wasconductedfor twoyearson
two sites: (1) Cornbelt Experiment Field near
Powhattan, onadryland Grundy silty clay loam
sitepreviously croppedto soybeanswithapH
of 6.5, anorganic matter content of 3.2 percent,
and a P test level of 6 ppm and (2) Kansas
RiverValley Experiment Field, RossvilleUnit,
on an irrigated Sarpy fine sandy loam site
previously croppedtograinsorghumwithapH
of 6.7, anorganicmatter content of 1.2 percent,
and a P test level of 12 ppm.
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All treatmentswerebalancedfor nitrogen
(N),1201bsN/aat Powhattanand 1801bsN/a
at Rossville. Urea ammoniumnnitratesol ution
(UAN) was knifed approximately 6 inches
deep on 30 inch centers. A randomized
compl etebl ock statistical designwasusedwith
11 treatments: (1) ON, O P check; (2) O P
checkwithN;(3) 0-46-0surface, broadcast,
40 Ibs P,0O4/a; (4&5) 6-24-6 at 3 and 6 gpa
(suppliedby Na-ChursAlpine), appliedinthe
seedrow; (6& 7) 10-34-Oat 2and 4 gpa(same
Prateasthe 6-24-6),appliedintheseedrow;
(8) 10-34-0at 7.6 gpaina2x2 placement (to
supply8.8-30-0); (9) 15-15-0 a 18 gpaina
2x2 placement (madewith UAN and 10-34-0
to supply 30-30-0); (10) dua placement
(mixtureof UAN and 10-34-0to supply theN-
30-0); and (11) dual placement (N-30-0) +
seed row placement of 6-24-6at 3gpa. In
2000, two additional treatmentsconsisted of
10-34-0dribbled over thetop of theseed row
at 6 and 8 gpa.

The N, surface, broadcast P, and dual
placement treatments were applied May 3,
1999 and April 18,2000at RossvilleandMay
26, 1999 and April 14, 2000 at Powhattan.
Thestarter treatmentswereappliedat planting.
Pioneer Brand 3335 (May 7, 1999) and Garst
8543IT (April 19, 2000) were planted at
30,000 seeds/ain30-inchrowsat Rossville
andGarst 8541IT (May 27, 1999) and Garst
8543IT (April 14, 2000) were planted at
26,000 seeds/ain 30-inch rowsat Powhattan.
Whol eplant samples(5 plants) weretakenat
the 6-leaf stage of growth and 10 leaves
(oppositeand bel ow theear | eaf ) weresampled
attasseling. Theseplant sampleswereweighed
and analyzed for N and P. Plant weights at
Rossvillewereinadvertently not takenin 1999.
In 2000, plant counts were made at



harvest tocal culateplant populations. Theplots
were harvested using a plot combine on
October 1,1999 and September 19, 2000 at
Rossville and October 28, 1999 and
September 9, 2000 at Powhattan. Grain
sampleswerecollectedandanalyzedfor N and
P.

Results

The 1999 and 2000 growing seasonswere
stressful and probably limited yieldresponsesin
thesestudies. In1999, plantingwasdel ayed at
bothlocations, but more so at the Powhattan
locationby wet weather. Afterthewet spring,
theweather turned drier thannormal. 1n2000,
the spring was exceptionaly dry and continued
drier than normal throughout the growing
season. A coupleof timely rainswerereceived
at Powhattan to helpkeepcornyieldsin the
100 bu/arange.

Plant populationsin 2000 werevariableat
both locations (Table 2). There was no
indicationthat the 6-24-6 or 10-34-0 seed
placed treatments had any effect on
germi nationand theresulting plant popul ation.
The dry weather at planting was most likely
responsible for the large variation in plant
populations and the lack of any meaningful
significant differences.

Seedplaced and 2x2 starter treatmentshad
the highest 6-1eaf plant weights (Table3), N
content, and N uptake (Table 4) of all
treatments. The1:1ratio 2x2 starter wasdlightly
better thanthe 1: 3 ratio starter. Pcontent at 6-
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leaf wasvariable, but the 2x2 starterstendedto
bethehighest, especially in2000. Theslightly
higher P content of the 2x2 over the seed
placed starter was likely a result of the
exceptionally dry spring, whichwouldfavor the
deeper placement of the 2x2 startersfroma
moi stureavailability ssandpoint. Thisadvantage
wasal so evident i nP uptake, especidly withthe
1:1ratio(30-30-0) 2x2 starter, whichtendedto
have the greatest uptake of all treatments,
although not statistically different from all

treatments even at the 10% level of probability.

All treatmentshadasignificantly higher P
content inleaf tissueat tasselingthantheON, O
P treatment, except at Powhattan in 1999
(Table4). Dual placement tendedto havethe
highest |eaf Pcontent at tasseling and broadcast
0-46-0 tended to have the lowest. TheON,
OP treatment had the lowest grainP content
withvery littlesignificant differencesbetween
treatments observed. However, the 2x2
starters tended to have the highest grain P
content. Total Puptakeinthegrainwaslowest
withthe O N, O Ptreatment withno significant
differences observed between the other
treatments (Table 5).

All treatmentsat bothlocations, bothyears,
hadsignificantly higher yieldsthantheON, 0
P check except for the broadcast P at
Powhattanin 1999 (Table5). Dual placement
of N and Pwasthehighestyieldingtreatment at
bothsitesin1999, but thedifferencewasonly
significantly greater thanthe O N, O P check
because of the high variability at both sites.



Table 2. Effect of starter P placement and source on 6-leaf corn plant weight, P content, and P uptake.

Plant Weight P Content P Uptake
Pow Ross Pow Ross Pow Ross
Treatment?® Rate 1999 2000 2000 1999 2000 1999 2000 1999 2000 2000
Ibsa % Ibs/a

ON,O0P 311 328 68 0.221 0.260 0.537 0.328 0.70 0.84 0.24
N,0P 264 314 109 0213 0283 0456 0.320 0.56 0.91 0.35
Broadcast 404 297 243 135 0.201 0.255 0.464 0.312 0.61 0.61 0.42
P P,Ox
6-24-6, 3gpa 341 300 188 0232 0256 0407 0.285 0.79 0.78 0.54
w/seed
6-24-6, 6 gpa 429 381 237 0.233 0.254 0.391 0.310 1.00 0.95 0.74
w/seed
10-34-0, 2 gpa 382 441 155 0231 0277 0447 0.301 0.88 1.24 0.46
w/seed
10-34-0, 4 gpa 317 436 252 0.237 0.234 0.407 0.310 0.75 1.01 0.79
w/seed
10-34-0,2x2 7.6 402 448 193 0254 0294 0434 0384 1.03 1.29 0.74

gpet
15-15-0,2x2 18 432 573 233 0259 0317 0420 0.401 1.14 1.81 0.94

gpa
N-30-03, 258 376 121 0207 0259 0426 0.298 0.53 0.97 0.37
Dua
N-30-03, 3 370 530 187 0226 0274 0421 0.377 0.84 1.46 0.71
Dual+Seed  gpa&
Row 6 gpa 360 312 0.274 0.313 0.98 0.98
Dribble
Row 8 gpa 410 176 0.254 0.338 1.05 0.58
Dribble
LSD(0.10) 94 135 75 0026 0049 0060 0.044 0.29 0.43 0.26

1 N rates: 120 Ibs N/a at Powhattan; 180 Ibs N/a at Rossville; All treatments adjusted to same N.
2 7.6 gpaof 10-34-0 = 8.8-30-0; 18 gpa of 15-15-0 = 30-30-0 (ie. 1:3 and 1:1 ratio N:P starters).
8 6-24-6 used at 3 gpafor seed treatment, 10-34-0 used with UAN to make the solution that was

dual placed (N rate + 30 Ibs P,O5).
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Table 3. Effect of starter P placement and source on 6-leaf corn plant weight, N content, and N uptake.

Plant Pop. N Content N Uptake
Pow Ross Pow Ross Pow Ros
s
Treatment? Rate 2000 2000 1999 2000 1999 2000 1999 2000 2000
Pltda % Ibs/a

ON,OP 23426 22361 2.58 2.59 1.80 215 8.1 8.6 1.59
N,0P 23716 25047 2.56 321 2.06 254 6.8 10.2 2.93
Broadcast P 40# P,O4 23813 22797 2.72 3.25 217 3.18 8.0 8.0 4.29
6-24-6, w/seed 3 gpa 22167 23378 2.80 3.32 2.30 3.22 9.5 10.2 6.31
6-24-6, w/seed 6 gpa 25072 24104 2.70 3.27 2.22 3.29 11.6 125 7.94
10-34-0, w/seed 2 gpa 22071 24249 2.86 3.19 2.23 291 11.0 141 4.66
10-34-0, w/seed 4 gpa 22748 24031 2.80 3.22 217 281 8.9 14.0 7.14
10-34-0, 2x2 7.6 gpd 23716 24031 271 3.49 231 3.36 11.0 15.7 6.46
15-15-0, 2x2 18 gpat 23813 24104 2.90 351 2.34 3.18 125 20.1 7.52
N-30-03, Dual 23329 22434 281 3.18 2.37 2.69 7.3 121 3.56
N-30-03, Dual+Seed 3 gpd 22748 23377 2.76 342 2.24 3.50 101 18.2 6.53
Row Dribble 6 gpa 23910 24979 3.45 3.13 124 9.86
Row Dribble 8 gpa 23716 25120 331 3.27 136 582
LSD(0.10) NS NS 0.21 0.26 0.22 0.60 28 5.0 3.10

1 N rates: 120 Ibs N/a at Powhattan; 180 |bs N/aat Rossville; All treatments adjusted to same N.

2 7.6 gpaof 10-34-0 = 8.8-30-0; 18 gpa of 15-15-0 = 30-30-0 (ie. 1:3 and 1:1 ratio N:P starters).

8 6-24-6 used at 3 gpa for seed treatment, 10-34-0 used with UAN to make the solution that was
dual placed (N rate + 30 |bs P,Oy).
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Table 4. Effect of starter P placement and source on P content in leaf at tasseling and in the grain.

P Content, Tasseling

P Content, Grain

Pow Ross Pow Ross
Treatment? Rate 1999 2000 1999 2000 1999 2000 1999 2000
% %
ON,OP 0187 0172 0252 0.251 0242 0247 0315 0.296
N,0P 0132 0211 0290 0.259 0.210 0.211 0.272 0.318
Broadcast P 40# 0199 0252 0277 0.261 0237 0222 0323 0312
P,Oq
6-24-6, w/sd 3gpa 0199 0230 0293 0.262 0235 0.236 0362 0.316
6-24-6, w/d 6 gpa 0203 0236 0268 0.274 0238 0228 0341 0.315
10-34-0, w/d 2 gpa 0.203 0214 0294 0.261 0224 0239 0291 0.292
10-34-0, w/d 4 gpa 0197 0226 0312 0.255 0241 0211 0309 0.335
10-34-0, 2x2 7.6 gpet 0199 0220 0294 0.261 0239 0264 0271 0.332
15-15-0, 2x2 18 gpat 0188 0239 0.296 0.266 0228 0269 0357 0.272
N-30-0%, Dud 0210 0.240 0270 0.279 0232 0251 0313 0.280
N-30-03, Dual+Seed 3gpd 0.215 0245 0304 0.276 0239 0241 0340 0321
Row Dribble 6 gpa 0.236 0.258 0.219 0.293
Row Dribble 8 gpa 0.250 0.269 0.249 0.296
LSD(0.10) 0.027 0.024 0027 0.027 NS 0.042 0.080 NS

1 N rates: 120 Ibs N/a at Powhattan; 180 |bs N/aat Rossville; All treatments adjusted to same N.
2 7.6 gpaof 10-34-0 = 8.8-30-0; 18 gpa of 15-15-0 = 30-30-0 (ie. 1:3 and 1:1 ratio N:P starters).
8 6-24-6 used at 3 gpa for seed treatment, 10-34-0 used with UAN to make the solution that was

dual placed (N rate + 30 |bs P,Oy).
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Table 5. Effect of starter P placement and source on grain yield and P uptake.

Yield P Uptakein Grain

Pow Ross Pow Ross

Treatment? Rate 1999 2000 1999 2000 1999 2000 2000
-------------- Ibs/a----------- ---------|bs/a---------

ON,OP 63 66 71 56 72 36 8.7
N,OP 87 103 149 132 86 38 16.4
Broadcast P 40# P,04 82 107 164 128 95 25 19.8
6-24-6, w/sd 3gpa 97 104 189 133 109 33 2838
6-24-6, w/sd 6 gpa 98 110 169 149 11.0 38 341
10-34-0, w/sd 2gpa 99 102 167 134 10.7 5.2 22.2
10-34-0, w/sd 4 gpa 96 113 167 135 10.6 4.3 39.7

10-34-0, 2x2 7.6 gpd® 93 110 169 136 106 53 30.3

15-15-0, 2x2 18 gpa’ 89 112 150 123 96 7.2 29.7
N-30-03, Dual 106 109 199 118 116 44 16.1
N-30-03, 3 gpa’ 97 107 185 130 109 6.0 28.2
Dual +Seed

Row Dribble 6 gpa 114 139 35 42.0
Row Dribble 8 gpa 108 135 4.6 24.4
LSD(0.10) 17 12 38 22 36 15 11.4

1 N rates: 120 Ibs N/a at Powhattan; 180 Ibs N/a at Rossville; All treatments adjusted to same N.

2 7.6 gpaof 10-34-0 = 8.8-30-0; 18 gpa of 15-15-0 = 30-30-0 (ie. 1:3 and 1:1 ratio N:P starters).

3 6-24-6 used at 3 gpafor seed treatment, 10-34-0 used with UAN to make the solution that was
dual placed (N rate + 30 Ibs P,O5).
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SOYBEAN PLANTING DATE AND MATURITY GROUP EFFECTS

Larry D. Maddux

SUImmary

Four soybean varietiesof maturity groups
I1,midlll, latelll,and mid IV wereplantedat
4datesfrommid-April tolate June/early July in
1999 and2000. Nosgnificantyield differences
amongthesoybeanvarietieswereobserved. In
1999, therewereno significant differencesin
yielddueto planting date, butin2000, yieldsof
thefirsttwo planting dateswerehigher thanthe
|ast two planting dates. At least part of this
yielddifferencewasattributed to poor stands
attained at the 3 and 4" pl anti ng datesbecause
of dry weather.

Introduction

Theflexibility toplant cropsof choicerather
than to plant to maintainbaseacresof afarm
program crop encourages crop rotations.
Soybeanacrescontinuetoincreasein K ansas.
Soybeantol erancetoawiderangeinplanting
dateshashel ped thewi despread acceptance of
thiscrop. Nevertheless, soybean doeshavean
optimum planting datethat candiffer by both
regionandcultivar. Littlecurrentinformationis
availablein Kansasconcerning soybeanplanting
dateswithmoderncultivars. Theobjectiveof
thisstudy isto determinetheoptimum planting
date for soybeans from a wide range of
maturitiesover several environmentsin Kansas.
Six similar studieswerelocated acrosseastern
Kansasin1999 with3 western Kansassites
addedin2000. Thisprojectissupported by
the K ansas Soybean Commissionwith check-
off funds.

Procedures

Thisstudy includedvarietiesinmaturity
groups I, mid-Il1, late 111, and mid-IV.
Varietiesused at thislocationwere: Grp. I -
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Midland 8250 (1999) and 1A 2021 (2000);
mid-111 - Pi 93B54;latelll - Macon; mid-1V -
KS4694. Macon has beenusedat all sites.
Four planting dateswereused beginninginmid-
April and spaced on approximately 3 week
intervals. Actual planting dateswere: 4/21/99,
4/18/00; 5/13/99, 5/5/00; 6/4/99,5/25/00;
712199, 6/23/00. Datacollected weregrain
yield, maturity date,and plant height. Yields
were determined by harvesting with a plot
combine and corrected to 13% moisture.

Results

Planting datesweredel ayed by wet weather
in1999. Planting datesin 2000 werecloser to
the planneddates. However, somewhat poor
stands were obtained with the 3rd and 4th
plantingsbecauseof dry soil conditions. Results
for the two yearsaresummarizedinTable6.
Thefirstfrostin1999occurredonOct.4and
hastened maturity of the 4™ planting of the
grouplllandIV varieties. However, therewere
nosgnificant differencesbetweanplanting detesinyied
of oybeanin1999. Neather weretheredifferencesin
yiddof the4vaidiesof thedifferent maturity groupsin
dtheryear. However,in2000,yid dsof thetwoealier
planting dateswerehigher thanthelast two planting
dates. The poor stands obtained at the 3 and 4™
planting deteslikdy had alargeinfluenceonthelower
yidds Plantsweregenerdly tdles whenplantedthe
first part of May, and shortest with the 4™ planting
date. Thegroup Il soybeanswere shortest and the
group IV soybean was tdledt, with the group 11
soybeans both being about thesame. Yiddswere
lower thannorma bothyearsof thisstudy. Irrigated
oybeanyiddsareusudly inthe 70bw/arangeinthe
KansssRiver Vdley. Thissudy will becontinuedto
get abetter eva uation of planting dateand maturity
group effects.



Table 6. Effect of planting date and maturity group on soybean yield, maturity, and height.

Planting Date Variety Yied Maturity Plant Height
1999 2000 1999 2000 1999 2000
-------- bu/a------ Days after 9/1 ----Inches----
4/21/99; 4/18/00 Grp. II* 52.1 39.8 7 6 28 28
Pi 93B54 394 49.3 15 17 32 38
Macon 53.0 453 17 13 31 34
K $4694 53.4 37.3 36 24 32 44
5/13/99; 5/5/00 Grp. I1* 446 46.3 13 9 32 35
Pi 93B54 38.7 45.2 26 17 36 a2
Macon 40.9 43.9 29 19 35 39
K$4694 36.1 31.2 39 22 38 46
6/4/99; 5/25/00 Grp. 11* 47.0 20.6 26 9 31 30
Pi 93B54 38.7 19.7 34 23 35 32
Macon 494 24.8 36 23 34 31
K $4694 41.3 20.9 42 31 38 35
7/2/99; 6/23/00 Grp. I1* 52.0 26.3 39 24 24 24
Pi 93B54 442 224 43 33 25 27
Macon 494 284 43 32 23 27
K$4694 40.8 26.2 43 36 29 34
LSD (0.05) NS NS 1 2 NS NS
Planting Date Means:
4/21/99; 4/18/00 495 429 19 15 31 36
5/13/99; 5/5/00 42.6 417 27 17 35 41
6/4/99; 5/25/00 44.1 215 34 22 34 32
712/99; 6/23/00 46.6 25.8 42 31 25 28
LSD (0.05) NS 5.3 1 1 2 2
Variety Means:
Grp. I1* 48.9 332 21 12 29 29
Pi 93B54 428 34.2 29 23 32 35
Macon 48.2 35.6 31 22 31 33
K$4694 429 289 40 28 34 40
LSD (0.05) NS NS 1 1 2 2

Grp. 11: 1999 - Midland 8250; 2000 - IA 2021.
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CORN HERBICIDE PERFORMANCE TESTS

Larry D. Maddux

Summary

Testswereconducted on conventional and
glyphosateresi stant corntestswereconducted.
All preemergenceherbicidetreatmentsreported
gave goodcontrol of large crabgrass, Palmer
amaranth and common sunflower. Timing of
glyphosateapplicationswasfoundtobecritical.
Singleapplications of glyphosateappliedearly
andlatepostemergence resultedinlower yields
than the mid-postemergence treatment.
However, all three application times gave
excellent weed control and comparableyields
whenappliedover the top of ahalf rateof a
preemergenceherbicide, Bicepll Magnumat
1.05 gt/a.

Introduction

Chemical weed control and cultivationhave
beenusedto control weedsin row cropsto
reduce weed competition that can reduce
yields. A preemergence(PRE) testincluded 26
herbicidetreatmentsandtheresultsof 12 of
thesetreatmentsarediscussed. Inasecondtest
(GR), 22 herbicidetreatmentswereeval uated
onglyphosateresistant cornandresultsof 14
treatmentsarediscussed. The major weeds
evaluatedinthesetestswerelarge crabgrass
(Lacg), Pamer amaranth (Paam), and common
sunflower (Cosf).
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Procedures

Bothtestswereconducted onaEudorasilt
|loam soil previously croppedtosoybeans. The
PRE test site had apH of 6.8 and an organic
matter content of 1.5% whiletheGRtest site
hadapH of 6.9 and an organic matter content
of 1.4%. Bothtestswere planted at 30,000
seeds/ain30-inchrows. Corn hybridswere
Garst8342BTITplantedApril 25inthePRE
testand Asgrow 770RR planted April 21inthe
GRtest. Anhydrousammoniaat 1501bsN/a
was applied preplant, and 10-34-0 fertilizer
wasbandedat plantingat 120 [bs/a. PRE test
herbicideswereapplied: preemergent (PRE) -
April 26 andpostemergent (POST) - June 1.
Inthe GR test, Bicep || Magnum at 2.1 qt/a,
preemergence, was included as a standard.
Threetimings of glyphosate, Roundup Ultra,
wereincluded, early post (EP), mid-post (MP),
and late post (LP), both as stand alone
treatmentsand over thetop of ahalf rateof the
standard (Bicepll Magnum, 1.05qt/a). GRtest
herbicideswereapplied: PRE =April 22; EP-
May 19, MP-Junel,andLP - June 8. Plots
werenot cultivated. Thecropinjury andweed
control ratings reportedfor thePRE test were
made onMay 26 andthe weed control ratings
for the GR test were made on June 26. The
firstsignificant rainfall after PRE herbicide
applicationwasonApril 23 (0.28inches) and
April 30 (0.42 inches). Both tests were
harvested on September 7 using amodified
John Deere 3300 plot combine.



Results

Preemergence Test

A small amount of corninjury wasobserved
withthe 2 treatmentscontaining Baance. All
herbicidesgavegood control of largecrabgrass,

Palmer amaranth, and common sunflower.
Therewasalarge variaioninyields, but most
of thedifferencesobservedwereduetoplotto
plot variability, not because of treatment
differences. All treatmentsincreasedgrainyield
over that of the untreated plots (Table 7).

Table 7. Effects of preemergence herbicides on corn injury, weed control, and grain yield, Kansas River
Valey Experiment Field, Rossville, KS, 2000.

Weed Control, 30 DAT?

Appl Corn Inj. Gran
Treatment Rate Time 30 DAT? Lacg Paam Cosf Yidd
prod./a —-%--- - %------------ bu/a
Untreated check — 0 0 0 0 60
Bicep Il Magnum 21qt PRE 0 93 93 100 164
Guardsman 20qt PRE 0 82 100 100 170
Harness Xtra 20qt PRE 0 92 100 98 170
Degree Xtra 3.0qt PRE 0 95 98 97 147
Fultime 2.75qt PRE 0 87 98 95 150
Axiom AT 42 oz PRE 3 90 100 100 150
Bdance Pro/Atraz. 2.0 pt PRE 3 90 100 100 138
Bicep I Magnum 21qt PRE 0 93 100 100 138
+ Balance 75 WG 100z PRE
Harness Xtra 20qt PRE 0 78 100 100 122
+ Hornet 3.00z PRE
Epic 10.0 oz PRE 2 88 98 92 141
Epic 8.00z PRE 0 92 98 100 148
+ Atrazine 10qt PRE
LSD(.05) 3 10 8 3 49

! Crop injury rated - 5/26/00; DAT = days after preemergence treatment application.
2 Lacg = large crabgrass, Paam = Palmer amaranth; Cosf = common sunflower.
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Glyphosate Resistant Test

No corninjurywas observedinthistest.
The preemergencestandard, Bicep |l Magnum,
2.1 gt/a, gave good control of largecrabgrass
(lacg), Pal mer amaranth (paam), and common
sunflower (cosf). Timingwascritical withthe
singletreatmentsof Roundup Ultra. Onlythe
M Ptreatment resultedingoodweed control
andgoodyield. Crabgrasscontrol waspoor

withthesingleEPtreatment of Roundup Ultra.
The LP treatment had good weed control
ratings, but the lowestyield of treated plotsin
the test, most likely a result of early weed
competition. Weed control andyieldswere
good with all three application times of
Roundup Ultraover the top of a half rate of
Bicepll Magnum. Theuntreated check yielded
only 27 bu/a(Table 8).

Table 8. Effects of herbicides on weed control and grain yield of Roundup-Ready corn, Kansas River
Valley Experiment Field, Rossville, KS, 2000.

Weed Control, 25 DAT 3

Appl Grain
Treatment* Rate Time? Lacg Paam Cosf Yidd
prod/a 0 - D bu/a
Untreated check — — 0 0 0 27
Bicep Il Magnum 21qt PRE 83 97 87 162
Bicep I Magnum 1.05qt PRE 75 100 92 132
Bicep Il Magnum + 1.05 gt PRE 82 97 100 152
Roundup Ultra 1.5 pt EP
Bicep Il Magnum + 1.05qt PRE 95 100 100 159
Roundup Ultra 1.5pt MP
Bicep Il Magnum + 1.05 gt PRE 93 100 100 178
Roundup Ultra 1.5 pt LP
Roundup Ultra 15 pt EP 68 98 95 147
Roundup Ultra 1.5pt MP 88 98 100 168
Roundup Ultra 1.5 pt LP 82 93 93 131
Roundup Ultra + 15pt EP 97 100 100 151
Roundup Ultra 15 pt LP
Bicep Il Magnum + 1.05qt PRE 75 100 100 149
Northstar * 5.0 0z MP
Harness + 1.33 pt PRE 77 93 100 146
Hornet + 300z EP
Glyphomax Plus * 15pt EP
LSD(.05) 7 5 7 49

! Roundup Ultra treatments have Ammonium Sulfate added at 1.7 Ib/a.
2 PRE = preemergence; EP = early postemergence; MP = mid-postemergence; LP = late postemergence.
8 Lacg = large crabgrass; Paam = Palmer amaranth; Cosf = common sunflower (Rated 6/26/00);

DAT = days after mid-post (MP) treatment.

4 Plus non-ionic surfactant (N1S), 0.25% + AMS, 2.5%, POST.
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SOYBEAN HERBICIDE PERFORMANCE TESTS

Larry D. Maddux

SUImmary

A conventional test andaglyphosatetest
wereconducted. Many of the preemergence
herbicideshad poor control of largecrabgrass,
Pal mer amaranth, and common sunflower due
to dry weather. The best treatmentsin the
glyphosatetest wereglyphosateover thetop of
a preemergence herbicide.

Introduction

Chemi ca weed control and cultivationhave
beenusedcommonlyto control weedsinrow
crops. Weedscanseriously depresssoybean
yields. Twoweed control testsarereported:
(1) conventional soybeansand(2) glyphosate
soybeans. The conventional test included
preemergence, and postemergence herbicides
and the glyphosate test included various
preplant incorporated, preemergence and
postemergence herbicides with or without
glyphosate. The major weeds evaluated in
thesetestswerelarge crabgrass(lacg), PAmer
amaranth(paam), common sunflower (cosf),
and ivyleaf morningglory (ilmg).

Procedures

Bothtestswereconducted onaEudorasilt
loam soil withapH of 7.0and6.9and organic
matter contents of 1.3% and 1.2%, for the
conventional and glyphosatetests, respectively,
onlandpreviouslycroppedto corn. Pioneer
Brand 93B54 and 94B01 soybeanswereused
in the conventional and glyphosate tests,
respectively. BothtestswereplantedonMay 3
at 144,000 seeds/ain 30-inchrows. Fertilizer
(10-34-0) wasbanded at 120 |bs/aat planting.
Therewere 18 treat mentsintheconventional
test and 26 treatmentsinthe glyphosatetest.
The herbicides wereappliedasfollows: PPl &
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PRE-May 3; early postemergent (EP) - June
8; mid-postemergent (MP) - June19; andlate
postemergent (LP) - June 27. The first
significant rainfall after the PPl and PRE
treatmentswason May 11 (1.92 inch). The
plots were not cultivated. Ratingsfor crop
injuryweremade onJunel15and 25,7 & 14
daysafter EPtreatment. Ratingsreportedfor
weed control weremadeonJuly 11, 33 days
after EPtreatment. Harvest wason November 2
using amodified John Deere 3300 plot combine,
dthoughsomeplatswerenat harvested becauseof high
infestations of paam and codf.

Results

Conventional Test

Significant soybeaninjury wasobservedin
7 treatments (Table9). Python + Pendimax
resultedinvery poor control of lacg and paam.
Poor control of lacgwas al so obtainedwith
Command+ Authority. Poor control of paam
was al so obtained with the EP treatment of
FirstRate + Flexstar, + Select. The best
treatments were Prowl, PRE, followed by
Pursuit + Flexstar, EP, Prowl, PRE, followed
by Raptor + Flexstar, EP, and Flexstar +
Fusion, EP. Yields tended to follow weed
control fairly closely. Thereappearedtobeno
effect of injury onyield.

Glyphosate Test

Trestmentswith Coloraor Hexgtar had sgnificant
injury (Table10). TheVdorisanew PREherbicide
that gives good paam control as seen from the
combination trestments with Squadron, PRE, and
Cobra+ Sdect + FirgRate, EP. Roundup Ultra
applied LPgavepoor weed control. Glyphosate
treatments have given poor




control of ilmgintestsconducted onthissite.
The 2 best treatments on all 4 weeds at this
locationwere Canopy XL, PRE, followed by
Classic+ Roundup Ultra, MP, and Command
+ Authority, PRE, followed by Roundup Ultra,
MP. The use of a PRE herbicide, even at a
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reduced rate, allows greater flexibility of
applicationtimeof theglyphosateandgenerally
resultsinbetter control. Early season weed
competitionresultingindeayed application of
glyphosate can result in loss of yield.



Table 9. Effects of herbicides on conventional soybean injury, weed control, and grain yield, Kansas River Valley

Experiment Field, Rossville, KS, 2000.

Soybean Injury* Weed Control, 33 DAT?
Appl Grain
Treatment Rate Time 7DAT 14 DAT lacg paam cosf Yidd
prod./a % % bu/a
Untreated check 0 0 0 0 0 0.0
Python 100z PRE 0 0 46 42 80 6.3
+ Pendimax 3.0pt PRE
Canopy XL 6.80z PRE 3 2 75 77 100 12.1
+ Prowl 2.0pt PRE
Authority 400z PRE 0 0 72 82 92 25.8
+ Pursuit Plus 2.6 pt PRE
Command 2.0pt PRE 22 13 43 82 70 6.6
+ Authority 0.75 pt PRE
Command 2.0 pt PRE 8 7 80 85 100 331
+ Authority 0.5 pt PRE
+ FirstRate 0.6 0z PRE
Pendimax 3.0 pt PRE 0 12 80 83 97 34.3
+ FirstRate 030z EP
+ Flexstar® 12.00z EP
Prowl 2.5pt PRE 18 7 92 88 100 36.9
+ Pursuit 1440z EP
+ Flexstar® 16.0 0z EP
Prowl 2.5pt PRE 15 5 90 90 100 27.8
+ Raptor 4,00z EP
+ Flexstar® 16.0 0z EP
FirstRate 0.30z EP 15 5 92 58 100 25.1
+ Flexstar 1200z EP
+ Select* 6.0 0z EP
Flexstar 16.0 0z EP 17 5 87 88 100 40.6
+ Fusion® 10.0 0z EP
L SD(0.05%) 7 5 28 25 29 16.0
! DAT = days after EP treatment application - Injury rated on 6/11/00 & 6/26/00.
2 |acg = large crabgrass; paam = pamer amaranth; cosf = common sunflower - Rated on 7/11/00.
% Plus urea ammonium nitrate (UAN), 1.0 gt/a+ non-ionic surfactant, 0.125%.
4

Plus urea ammonium nitrate (UAN), 1.0 gt/a + non-ionic surfactant, 0.25%.
Plus urea ammonium nitrate (UAN), 2.5% + methylated sunflower oil (MSO), 1.0%.
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Table 10. Effects of postemergent herbicides on glyphosate soybean injury, weed control,

and grainyield, Rossville, KS, 2000.

Soybeaninjury  Weed Control, 33 DAT?

Appl Grain
Treatment Rate Time (DA 14DA lacg paam cosf ilmg vijeld
T T

prod./a % % bu/a
Untreated — — 0 0 0 0 0 0 8.9
Check
Valor 2.50z PRE 0 0 32 93 88 88 30.9
+ Squadron 3.0 pt PRE
Valor 2.00z PRE 20 7 93 93 100 85 32.6
+ Cobra 8.00z EP
+ Select 8.0 0z EP
+ FirstRate 0.30z EP
Cobra 8.0 0z EP 13 8 92 70 100 87 25.0
+ Select 8.0 0z EP
+ FirstRate 0.30z EP
Roundup Ultra 1.5 pt LP 0 0 45 67 67 50 21.3
Valor 2.50z PRE 0 0 90 100 100 82 38.8
+ Roundup 1.0qt MP
Ultra®
Boundary 1.25 pt PRE 0 0 82 100 95 72 394
+ Roundup 1.5pt LP
Ultra®
Flexstar 16.0 0z EP 20 7 78 83 93 98 30.6
+ Fusion 10.0 oz EP
Touchdown 1.2 pt EP 20 8 92 95 100 78 325
+ Flexstar 1.2 pt EP
Pendimax 3.0pt PRE 0 0 90 98 100 80 344
+ Glyphomax 1.5pt MP
Plus
FirstRate 0.30z MP 0 0 62 100 100 68 44.1
+ Glyphomax 1.5pt MP
Plus
Extreme 3.0pt EP 8 2 90 98 100 82 354
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Table 10. Effects of postemergent herbicides on glyphosate soybean injury, weed control,
and grainyield, Rossville, KS, 2000.

Soybeaninjury  Weed Control, 33 DAT?

Appl Grain
Treatment Rate Time (DA 14DA lacg paam cosf ilmg vijeld
T T
prod./a % % bu/a
Canopy XL 4.5 0z PRE 0 0 98 100 100 93 46.8
+ Classic 0.33 0z MP
+ Roundup 1.5pt MP
Ultra®
Command 0.8 pt PRE 0 0 97 100 100 93 47.0
+ Authority 0.3 pt PRE
+ Roundup 1.5pt MP
Ultra®
Authority 0.372pt PRE 0 0 95 100 100 83 40.6
+ FirstRate 0.440z PRE
+ Roundup 1.5pt MP
Ultra®
LSD(.05) 4 4 27 30 28 27 20.3

Y Injury ratings - 6/11/00 & 6/26/00; DAT = days after EP treatment application.

2 |acg = large crabgrass; paam = palmer amaranth; cosf = common sunflower; ilmg = ivyleaf
morningglory;
Rated - 7/11/00.

3 Plus ammonium sulfate (AMS), 2.55 Ib/a.

4 Plus nonionic surfactant (NIS), 0.25% + AMS, 2.55 Ib/a.
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SANDYLAND EXPERIMENT FIELD

Introduction

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

Research at the field has helped define adapted varieties/hybrids of wheat, soybeans, alfalfa, grain
sorghum, and corn. Asirrigated corn, soybean, wheat, and alfalfa production grew in importance,
research determined proper management strategies for irrigation, fertilizer, pest control, and related
cultural practices. Presently research focuses on variety/hybrid evaluation, the evaluation of new
pesticides for the area, the practicality of dryland crop rotations, corn nitrogen fertilizer requirements,
reexamining accepted cultural practices for corn and grain sorghum, and the long-term effects of
cropping systems on yield, soil conditions, and residue cover. A long-term study, initiated in 1996,
determining cultural practices to maximize the efficiency of irrigation inputs from both an engineering
agronomic standpoint was completed in 2000. In 1999, a project was initiated to examine cotton
production variables and agronomic potential in the area and work was begun examining the long-term
feasibility of dryland soybean production. Winter forage studies for cattle, initiated in 1999, involving
planting of wheat, rye, and Triticale were expanded in 2000.

Soil Description

Soil surface horizons range from Pratt, Carwile, and Naron loamy fine sands to Farnum, Naron,
and Tabler fine sandy loams. Subsoils are much more varied, ranging from loamy fine sand to clay.
These soils are productive under dryland conditions with intensive management and favorable
precipitation patterns. Conservation tillage practices are essential for the long-term production and
profitability of dryland summer row crops. Under irrigation, these soils are extremely productive and
high quality corn, soybean, and alfalfa are important cash crops.

2000 Weather

The growing season was characterized by extremely hot conditions from mid-June through
September. In 2000, over 22 days experienced temperatures in excess of 100°F and over 60 in
excess of 90°F. Growing season length was on the average of 185 days. Precipitation was well over
the long-term average of 26.2 inches (Table 1) although rainfall from March through September was
the second lowest over the last five-year period (Figure 1). Without an extremely wet period during
mid-July, rainfall for July and August was only 0.25 inches (Figure 2). Of the 31.3 inchesreceived in
2000, 17.5 inches (56%) was received in March, four consecutive daysin July and five in October.
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Table 1. Precipitation at the Sandyland Experiment Field, St. John, 19-year average, 1999, 2000.

19-Year
Month Average 1999 2000
inches
January 0.7 2.7 13
February 0.9 0.0 25
March 24 24 7.7
April 25 4.0 0.6
May 3.8 2.7 4.1
June 4.0 5.7 3.6
July 31 3.3 5.2
August 25 0.7 0.05
September 21 3.2 0.8
October 21 0.2 4.6
November 11 0.0 05
December 1.0 0.2 0.6
Annual Total 26.2 25.9 31.3
30
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CUMULATIVE PPT. (IN.)
7y
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5

0
MONTH| MAR | APR | MAY [ JUNE | JULY ;| AUG | SEP
1996 & 240 | 4.80 9.60 | 13.40 | 17.80 ; 22.90 | 27.80
1997 4 2,60 | 5.60 7.50 | 12.60 | 16.30 | 21.60 | 24.10
1998 <~ 6.60 | 8.10 | 10.60 | 12.10 | 18.20 | 18.50 | 19.30
1999 =+ 5.00 | 9.10 ; 11.70 | 17.40 | 20.70 | 21.40 | 24.60
2000 o+ 7.70 | 830 | 12.40 | 15.90 | 21.10 | 21.15 | 22.00

Figure 1 - Cumulative Precipitation from March through September;
Sandyland Experiment Field, St. John, KS, 1996-2000
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Figure 2. Daily Rainfall amounts from July 1 (day 183) through August 31, Sandyland
Experiment Field, St. John, KS, 2000
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DRYLAND NO-TILL CROP ROTATIONS ON SANDY SOILS

Victor L. Martin, Kent McVay, and DaleL. Fjell

Introduction

Thereisincreasedinterestinno-till cropping
systems in SC Kansas, particularly under
dryland conditions. Themajor benefitsof no-till
adoption include saving soil moisture,
decreasing moistureloss from evaporation,
decreasing soil erosion, andincreasing soil
organicmatter. However, continuouscropping
systemssuch ascontinuouswheat or cropping
systemsconsistingonly of grasscropsareoften
unsuccessful becauseof problemsincluding
residue management, diseasepressure, i nsect
pressure, and weed pressure.

If no-tillage can besuccessfully adoptedon
the sandy soils of SCKansasthere are many
potential benefitstoareaproducersincluding
increased cropyields, better timemanagement,
anddecreasedinputsof fertilizer and pesticides.
Theobjective of thisstudy isto determinethe
agronomicandeconomicfeasibility of long-term
no-tillage crop productionby evaluatingthe
practicality of threeandfour-year croprotations
including a broadleaf crop. An additional
objective is to determine best management
practices for these rotations.
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Procedure

Thestudy wasinitiatedin2000. All crops
will beplantedwithouttillage. Rotational crops
are Cotton (Ct), Corn(C), wheat (W), grain
sorghum (GS), soybean (S), Sunflower (Sf).

The rotations are as follows:
(HcCt-C-W
(2 GS-S-W
(3) GS-Sf-W
4HC-S-WwW
(5) GS-C-S-W

Fertility will be maintainedwiththefollowing
yield goals:
Cotton - 1.5 bales/acre
Corn - 120 bushels/acre
Wheat - 50 bushels/acre
Grain sorghum -
bushel s/acre
Soybean - 25 bushel s/acre
Sunflower - 1500 |bs/acre.

100

Rotations were started a all pointsin the
rotation resulting in a total of 16 plots per
replicationwiththreereplications. Eachplotis
30 X 180 ftwithafive-foot border between
each plot.



CROP PERFORMANCE TESTING AND NEW PROJECTS

Victor L. Martin

During the 2000 cropping season,
performancetestswereconductedondryland
wheat corn, cotton, and grai nsorghum, aswell
asirrigatedwheat, soybeans, grainsorghum,
cotton, and bothfull and short seasoncornhy-
brids. Information from the other crop
performance tests is summarized in the
respectivecrop performancetest publications

available at local county extension offices.

INn 1999, a cottonresearch program was
establishedtoevaluatethelong-termfeasibility
of cottonproductionintheGreat BendPrairie.
Researchincludes variety eval uation, weed
control, tillage, and planting date studies.

The sorghum breeding program
implementedabreeding siteat Sandylandto
assisttheprogramindevel opinggrain sorghum
hybrids better adaptedto theextremeheat and
drought stress typical of the region.

Duringthefall of 1999, inconjunctionwith
animal science,along-termon- and off-site
study was initiated to evaluate the forage
productionpotential of different varietiesof
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wheat, rye, Triticale, and blends of the
af orementionedcrops. Inaddition, agrazing
study using cattl estarted to determineweight
gain under different fall-seeded small grains.

Data collection will start in 2000 on a
drylandrotation/tillagestudy involving wheat,
corn, andgrainsorghum. Bt cornstudiesare
continuing, asaresevera fertilizer studies, both
drylandandirrigated.. Thisinformationcanbe
foundintheKansasFertilizer Researchandthe
Southwest Research-Extension Center Field
Day Reports of Progress. You may also
contact the Sandyland Experiment Fieldif your
local extensionofficedoes not possessthis
information.

INn2000, the Sandyland Field hadto close
itsirrigatedquarter asK - Statel ost the | ease.
During 2001, crop performancetestingwill be
conductedoncooperator sitesintheareafor
irrigatedcorn, soybeans, and grain sorghum.
Long-term plans areto |locate and developa
site for futureirrigation research.



EFFECT OF PLANTING DATE, IRRIGATION RATE, AND TILLAGE ON
VARIED MATURITY CORN PRODUCTION

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

SUmmary

Planting datewasthesi nglemost important
factor indetermining grainyield. Delaying
planting signi ficantly decreasedgrainyieldand
the reduction increased as hybrid maturity
increased. No-tillageprovided noyield benefit
over the chisel-disktill agesystem, evenduring
hot,dry conditions. Schedulingirrigation at
100% ET provided optimal yields overall.

Introduction

Cornisthemostimportant cashcropin SC
Kansasproduced under irrigation, with 13% of
the state's crop produced inthe nine county
areaof theGreat Bend Prairie. Thesandy soils
andclimateof theregionincombinationwith
irrigationresultinaverageyieldsof 150t0 160
bu/acre most years. Under intensive
management with favorablewesther, producers
expect yields of 190 to 200+ bu/acre on
producers”better" ground. Typically, cornis
plantedfrommid-April tomid-May with plant
populations averaging 24,000 to 30,000
plants/acre. Normally, producersplant afull
season hybrid (112 days or greater to black
layer), although hybridsof shorter maturity are
increasing in popularity.

Thoughirrigated corn productionhasbeen
aneconomicboomto Kansas,it hasnot been
without problems, especiadly inWesternKansas
where aquifer depletionisamajor concern.
Although vastimprovementshaveandarebeing
madeinirrigationtechnology, many questions
remain.

Theaquifer inSCKansasintheregionof
the Great Bend Prairie has not seen the
dramaticdecreaseinwater level sthat Western
Kansashas. Thestructure of theaquifer and
the soilsof theregionhaveallowedfor lesser
decreasesandyearsof highrainfall suchasin
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themid-1970's,1992, 1993, 1996, and 1997
have seensignificant rechargeof theaquiferin
much of the region. This fact enables
groundwater to be viewed as a sustainable
resource, especialy with careful management of
irrigationandagronomicsystemstomaximize
water use efficiency.

Anadditional factor compoundstheview of
sustainable irrigation, especially in the
Rattlesnake Creek Watershed where the
QuiviraNational WildlifeRefugeisandfrom
which it receives its water. Although
groundwater is viewed as renewable for
irrigators, lowering of water table levels
associated withirrigation hasdiminished stream
flowintoQuiviraandresultedinlesswater than
neededtomaintaintherefugeduring periodsof
bel ownormal precipitation, especidly inthefal
during the peak waterfowl migrationperiod.
Strategi esareneedednot onlyto managefor
sustainablemanage irrigation, buttodevelop
practicesinsuring adequate surfacewatersto
maintaintheQuiviraWildlifeRefuge. Although
switching hardware on pivots and using
irrigation scheduling will potentially help
decrease irrigation inputs, the selection of
proper agronomic practices (planting date,
tillage, hybrid maturity) ispotentially asor more
important inreducingwater usage. Thisstudyis
one aspect of the solution.

The primary objective of thisstudy isto
determine the effect of no-tillage vs.
conventional tillage, hybrid maturity, planting
date, level of irrigation inputs, and their
interactions on the yield, water usage, and
economic return for corn produced on the
sandy soilsof SC Kansas. Thisisthefourth
year of afive-year study.



The study involves the departments of
Agronomy, Biologica and Agricultural
Engineering, and Agricultural Economics.

Procedures

The soil for thisstudy is predominantly
loamy fine sand withsome fine sandy loam.
Thesitewascroppedtograinsorghumin 1994
and 1995 andwasinwheat theprior twoyears.
Fertilization consisted of 1001b/acre18-46-0
eachyear inMarch. Nitrogenwasapplied as
granular urea(46-0-0). Nitrogenapplication
was split in two 125 |b N/acre increments,
preplant and V6. All planting datesreceived 1
gt/acre Dual Il + 1 pt/acre Atrazine pre-
emergencefollowedby 1 gt/acreMarksman
post emergence. Thefirsttwo planting dates
also received 2/3 oz/acre accent to control
crabgrassand volunteer grain sorghumin1996.
All plotswere planted at 34,000 seeds/acre
with a John Deere no-till row planter.
Treatments were as follows:

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);

April 20, May 3, May 17 (1999);

April 20, May 4, May 16 (2000).

Split plots - Irrigation Level:

120% (0.92"/application),

100% (0.78"/application),

80% (0.62"/application) from 1996 - 1998;
and 125% (0.98"/application),

100% (0.78"/application),

75% (0.57"/application) in 1999 and 2000.
Sub-subplots - Tillage:

No-tillage, Chisel-disk

Final split plots - Hybrid:

Early (Pioneer 3563-103 day), Medium
(Dekalb DK 591-109 Day), Full (Pioneer
3162-118 day) from 1996 - 1998 and Early

(Pioneer 35N05-105 day), Medium (Pioneer
33R88-113 Day), Full (Pioneer 31B13-119

day) in 1999 and 2000.

Plots were arranged in a randomized
completeblock withfour replications. Irrigation
level differenceswereachieved by replacingthe
overhead system with drops, pressure
regul ators, andthreedifferent nozzlesresulting
intheability toapply differentia irrigationrates.
Nozzle packages were changed in 1999 to
increasethedifferenceinapplicationratesand
re-regulated to increase application uniformity.

Hybrids were changed in 1999 to all Bt
hybridsto better reflect practicesinthearea,
usenew higheryielding hybrids, and eliminate
concernsthat yield decreases detected with
later planting were due to European and
southwestern corn pressure as a result of
delayed planting.

Measurements include final plant
population, dates of 50% emergence and
silking, grain yield, and grain moisture.

Results

Aswill be notedwhenexaminingthedata
presented, part of the sitewherethe medium
irrigationratewasappliedfrom 1996 - 1998
containedlargevariationsincorngrainyield,
most likely relatedto soil compaction. The
differencesarelarger for 1996 than 1997 -
2000. Thisresultedinwideyieldvariationand
lower than expected yields.

Duringthefiveyearsof thestudy growing
seasonconditionsvariedmarkedly andrequired
widevariationintheamount irrigationwater
applied(Table2). Thefirst two years 1996-
1997 werealmostideal inbothprecipitation
andtemperaturepatterns anddistribution, with
1998-2000 being moreextremewith extended
periods of extremehightemperaturesduring
Julyand August andlittleprecipitation(Table
3).

For easier comparisonacrossyearsall grain
yielddataareconvertedtorelativeyied(RY).
%RY= (AY/AVG. Y) X 100 where AY =
Actual grainYieldinbushesperacre, AVG.Y
=AveragegrainYieldinbushelsper acrefor
the entire study for a



givenyear. The%RY indicateswhether agiven
factor orinteraction of factorsresultedingrain
yields higher or lower than the overall study
average.

Examining the effect of maintreatment
factors averaged across all other factors
(planting date, irrigation level, tillage, and
hybrid maturity), planting datewasthesingle
most important factor indeterminingyield.
(Figure3). Delaying planting past theend of
April decreasedyields onaverage8%withthe
largest decreaseof 18%occurringin1998and
2000 andthesmallest (5%)in1996. Irrigation
inexcessof ETdidnot significantly increase
yieldexcept 1996 and 2000 (Figure4). Deficit
irrigating (lessthan ET) didonly decreased
yieldsonaverageby 3% comparedtoirrigating
at 100% ET.

Evenafter five-yearsno-till yieldswere
significantly less than yields under the
conventiontillage (chisd-disk) syslem(Figure
5). Overfiveyears, no-tillageyieldsaveraged
8% | essthan under conventiond tillageand no-
tillage was of no benefit evenduring periodsof
extremeheat and moisture stress(1999 and
2000). Remember thisstudy wasconducted
withcontinuouscornasthecroppingsystemas
thisrepresentsthetypical irrigated cropping
practiceof thearea. Thecornunder no-tillage
wouldlikelyhaveresponded muchdifferently
under a corn-soybean or other rotation.

Even with hybrid maturities varying by
dmost 14 days,yieldswereaffectedlittleby
decreasing maturity (Figure 6). The most
consi stent yieldswereachievedwiththeshorter
maturity cornhybridsandthewidest variation
usingfull seasonmaturity. Theimplication of
thisafter five yearsisimportant asproducers
should be able to use less water while
maintainingyieldssimply by movingtoearlier
maturing hybrids. Thisfactasohasimplications
for crop rotations and marketing of grain.

Asplantingwasdelayed, theefficiency of
irrigation applied decreased (Figure 7).
Delaying plantinguntil mid-May decreasedyield
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significantly for thefull seasonhybridsandthe
effect decreased ashybrid maturity decreased
(Figure 8). Even where yields were
compar ableWater UseEfficiency (WUE) was
much lower as planting was delayed.

Interestingly, the negative effectsof no-
tillage onyieldweregreater as planting was
delayed(Figure9). No-tillageal so decreased
yieldsmoreoverall duringhot, dry conditions.
Decreased yields may be due to poorer soil
conditions under five years of no-till corn
production (moredensewithlessporespace)
not allowing for root growth and therefore
moisture/nutrient uptake. Again, thisisa
continuouscornsystem andtheeffectsof no-
tillage may be much different under arotation.

Examining actual yieldsfor 2000indicates
that overall, ET scheduling worked well in
supplying adequate water to optimize crop
yields (Figure10). In2000, ayear of extreme
heat andmoi sturestressduringpollinaionand
graindevelopment therewassomeadvantageto
the 130% ETrate, particularly for thesecond
planting date.

Theaverageyieldover the last two years
(1999-2000) indicatesthat the 105 and 113
day hybrids were much less sensitive to the
amount of irrigation appliedthanthefull season
(119-day) hybrid (Figure 11).

The datafrom the period 1996 - 2000
indicatethat to optimize/minimizeirrigation
inputs, producers on the sandy soils of SC
Kansas under continuous corn should:

1. Finishplanting by theendof April. This
is true regardless of spring conditions or
conditionsduring theremainder of thegrowing
season.

2. Useatillagesystemwhichmaintains30-
50% surface residue but no-tillage is not
recommended under continuous corn.

3. Selectashort seasonhybrid (103to 114
days) based upon its performance in the area.



4.Scheduleirrigationusing anET-based
scheduling programin conjunctionwithweather
stationor other daily ET source. Inaddition, al
inputs(rainfall +irrigation) must bemonitored
closely. Kansched wasused here, however,

there are other satisfactory programs available.

Following these recommendations in
conjunctionwithtestingyourirrigationsystem
for output and uniformity shouldallowmost
producerstoreducetheir irrigationinputsby
two to four inches while maintaining
productivity.

Acknowledgment - Support for this project is provided by the Kansas Corn Commission.
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Table 2. Sandyland. 1996 - 2000 irrigations amountsand number. Sandyland Experiment Field.

Planting Date and Irrigation Irrigation Rate and Total (inches)
Irrigation Level 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" 5.5" 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" 9.4" 11.0"

75% 100% 125%
April 20, 1999 11 6.8" 9.4" 11.3"
May 3, 1999 11 6.8" 9.4" 11.3
May 17, 1999 10 6.3" 8.6" 10.3"
April 20, 2000 14 7.1" 11.5" 15.8"
May 4, 2000 15 7.7" 12.3" 17.0"
May 16, 2000 16 8.2" 13.1" 18.1"
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Table 3. Monthly precipitation totals for 1996 - 2000 and the 19 year long-term average.
Sandyland Experiment Field.

Month 1996 1997 1998 1999 2000 19-yr
ag

January 016 001 166 268 125 0.73
February 0.07 246 049 000 248 0.91
March 205 0.05 442 235 7.68 241

April 239 29 151 402 0.60 2.48
May 483 190 246 267 4.08 3.79
June 3.76 506 152 566 356 3.99
July 439 367 6.12 332 518 3.07

August 505 533 032 069 0.05 246
September 4.88 250 0.84 320 0.84 213
October 1.37 399 555 018 458 213
November 2.78 0.48 1.67 0.03 049 1.08
December 0.03 2.62 0.18 0.20 0.55 1.00

Total 31.76 31.03 26.74 25.00 31.34 26.19
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SOUTH CENTRAL KANSASEXPERIMENT FIELD
HUTCHINSON LOCATION

Introduction

The South Central Kansas Experiment Field was established in 1951 on the US Coast Guard Radio
Receiving Station located southwest of Hutchinson. The first research data were collected with the harvi
of 1952. Prior to this, datafor the South Central area of Kansas were collected at three locations
(Kingman, Wichita, and Hutchinson). The current South Central Field location is approximately 3/4 mil
south and east of the old Hutchinson location on the Walter Pierce farm.

Research at the South Central Kansas Experiment Field is designed to help the area's agriculture
develop to its full agronomic potential using sound environmental practices. The principal objectiveis
achieved through investigations of fertilizer use, weed and insect control, tillage methods, seeding
techniques, cover crop and crop rotation, variety improvement, and selection of hybrids and varieties
adapted to the area. Experiments deal with problems related to production of wheat, grain and forage
sorghum, oats, alfalfa, corn, soybean, rapeseed/canola, sunflower, and soil tilth. Breeder and foundation
seed of wheat and oat varieties are produced to improve seed stocks available to farmers. A large portiol
of the research program at the field is dedicated to wheat breeding and germplasm development.

Soil Description

The soil survey for the South Central Field has approximately 120 acres classified as nearly level to
gently sloping Clark/Ost loams with cal careous subsoils. This soil requires adequate inputs of phosphate
and nitrogen fertilizers for maximum crop production. The Clark soils are well drained and have good
water-holding capacity. They are more calcareous at the surface and less clayey in the subsurface than th
Ost. The Ost soils are shallower than the Clark, having an average surface layer of only 9 inches. Both
soils are excellent for wheat and grain sorghum production. Large areas of these soils are 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
calcium carbonate. Approximately 30 acres of Ost Natrustolls Complex, with associated alkali slick spc
occur on the north edge of the Field. This soil requires special management and timely tillage, because i
puddles when wet and forms a hard crust when dry. A 10-acre depression on the south edge of the Field
isaTabler-Natrustolls Complex (Tabler slick spot complex). Thisareaisunsuited for cultivated crop
production and has been seeded to switchgrass. Small pockets of the Tabler-Natrustolls are found
throughout the Field.

1999-2000 Weather

Precipitation in 1999 totaled 30.7 inches, 0.87 inches above the 30-year average of 29.83 inches. In
2000 the Field rain gauge measured 33.4 inches of precipitation, 3.4 inches above the 30-year (most
recent) average of 30.0 inches. Asin previous years, precipitation in 2000 was not distributed evenly
through the year. A more normal pattern of large amounts of precipitation over atwo or three day perioc
returned in 2000. The highest monthly totals were recorded in March (7.22), July (6.23), and October
(6.92). After the wet July, no precipitation was received in August and 0.6 inches September. Thiswas tf
first time since 1939 (the first year for records at the South Central location) that no precipitation was
recorded in August. In 1956 there was no precipitation recorded in September. There have been several
years that less than 0.5 inches of rain was recorded for each

115



month. The lack of moisture continued into the middle of October. This delayed the planting of wheat f
the 2001 harvest year with most of the wheat on the Field being planted in November. The soil condition:
at planting for the 2000 wheat crop were less than ideal. Following a July that had above normal
precipitation the months of August, September, October, and November were considerably below norma
This left the soil somewhat dry at and after planting. Emergence was very poor and erratic. Winter
precipitation and temperatures were above normal and the wheat evened out over these months. Good
growing conditionsin April, May and early June allowed for near-normal to above normal wheat yields.
The quality of the wheat was affected, however, by the late May heat and the rainfall that occurred after tt
wheat had matured.

The summer annuals (grain sorghum sunflower, and soybean also yielded well considering the
precipitation and temperatures during the growing season. July was wet and somewhat cool; August was
dry and extremely hot; September and October precipitation was below normal and temperatures were
above normal. This made the early planted (mid-April to early May) cropslook very good when compare
to those planted a few weeks later. A frost-free growing season of 184 days (April 5 - October 7, 2000)
was recorded. Thisis 1 day more than the average frost-free season of 183 days (April 19 - October 17).

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

Rainfall 30-yr Avg* Rainfall 30-yr Avg
Month (inches) (inches) Month (inches) (inches)
1999 April 0.84 2.93
September 2.18 3.18 May 2.67 4.13
October 0.03 2.44 June 3.40 4.07
November 0.59 1.49 July 6.23 3.44
December 1.47 0.97 August 0.00 3.01
2000 September 0.60 3.18
January 1.21 0.64 October 6.92 2.38
February 2.91 0.99 November 1.00 1.51
March 7.22 2.51 December 0.35 1.00
2000 Total 33.35 30.00

* Most recent 30 years.
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CROPS PERFORMANCE TESTS AT THE SOUTH CENTRAL FIELD

William F. Heer and Kraig L. Roozeboom

Introduction

Performance tests for winter wheat, grain
sorghum, alfalfa, Canola, and Sunflower were
conducted at the South Central Kansas
Experiment Field. Results of these tests can be
found in the following publications:

2000 Kansas Performance Tests with Winter
Wheat Varieties.
KAES Report of Progress 857.

2000 Great Plains Canola Research
KAES Report of Progress 862.
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2000 Kansas Performance Tests with Grain Sor-
ghum Hybrids.
KAES Report of Progress 865.

2000 Kansas Performance Tests with Sunflower
Hybrids.
KAES Report of Progress 871.

2000 K ansas Performance Tests with Alfalfa
Varieties.
KAES Report of Progress 870.

These publications are available at the local
County Extension Office or on the
World Wide Web at www.ksu.edu/kscpt.



http://www.ksu.edu/kscpt/

EFFECTS OF NITROGEN RATE AND PREVIOUS CROP ON GRAIN YIELD
IN CONTINUOUS WHEAT AND ALTERNATIVE CROP ROTATIONSIN
SOUTH CENTRAL KANSAS

William F. Heer

SUmmary

Thepredominant cropping systemsin South
Central Kansas have beencontinuouswheat and
wheat-grai nsorghum-fallow. With continuous
wheat, tillageisperformedto control diseasesand
weeds. Inthewheat- sorghum-fallow system
onlytwo cropsareproduced every threeyears.
Other crops (corn, soybean, sunflower, winter
cover crops and canola) can be placed in the
above cropping systems. To determine how
winter wheat yields areaffected by thesecrops,
winter wheat wasplantedinrotationsfollowing
them. Y ieldswerecomparedto continuouswinter
wheat under conventional (CT) andno-till (NT)
practices. Initially, the CT continuous wheat
yields were greater thenthose from the other
systems. However, over time, wheat yields
foll owing soybeanshaveincreased, reflectingthe
effectsof reduced weed and diseasepressureand
increased soil nitrogen. However, continuousCT
winter wheat seemsto out-yield NT winter wheat
regardless of the previous crop.

Introduction

Insouth central Kansas, continuoushardred
wi nter wheat and winter wheat - grain sorghum-
fallowarethe predominate cropping systems.
Thesummer-fallow periodfollowing sorghumis
required becausethesorghumcropisharvestedin
latefall, after theoptimum planting datefor whesat
inthisregion. Averageannual rainfall isonly 29
inch/yr, with60to 70% occurring betweenMarch
andJuly. Therefore, soil moistureisoftennot
sufficient for optimumwheat growthinthefall.
No-tillage (NT) systems often increase soil
moistureby increasinginfiltrationand decreasing
evaporation. However, higher grain yields
associatedwithincreased soil water inNT have
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not always been observed. Cropping systems
withwinter wheat following several alternative
crops would provide improved weed control

through additional herbicideoptionsand reduced
diseaseincidenceby interrupting diseasecyclesas
well asallowproducersseveral optionsunder the
1995 FarmBill. However, fertilizer nitrogen (N)

requi rement for many cropsisoftengreater under
NT than CT. Increased immobilization and
denitrification of inorganic soil N and decreased
mineralization of organic soil N havebeenrelated
to the increased N requirements under NT.

Therefore, evaluation of N rates on hard red
winter whesat in continuouswheat andincropping
systemsinvolving"alternative" cropsfor thearea
have beenevaluatedat the SouthCentral Field.
The continuous winter wheat study was
establishedin1979. Itwasrestructuredtoinclude
atillagefactorin1987. Thefirst of thedternative
cropping systems where wheat follows short
season corn was established in 1986 and
modifiedin1996 to awheat-cover crop-grain
sorghum rotation. Thesecond (establishedin
1990) haswinter whest following soybeans. Both
cropping systems use NT seeding into the
previouscrop’ sresidue. All threesystemshave

the same N rate treatments.

Procedures

The research was conducted at the KSU
South Central Experiment Field, Hutchinson. Soil
was an Ost loam. The sites had been in wheat
previousto starting of thecropping systems. The
research was replicated five times using a
randomized block design with a split plot
arrangement.



The mainplot was crop and the subplot six N
levels (0, 25, 50, 75, 100, and 125 |bs/a).
Nitrogentreatmentswerebroadcast-gppliedas
NH,NO; prior to planting. Phosphate was
appliedintherowat planting. All cropswere
produced each year of the study. Crops are
planted at thenormal timefor thearea. Plotsare
harvestedat maturityto determinegrainyield,
moisture, and test weight.

Continuous wheat

Theseplotswereestablishedin1979. The
conventional tillage treatments are plowed
immediately after harvest then disked as
necessary to control weed growth. The fertilizer
rates are appliedwithaBarber metered screw
spreader priortothelast tillage(field cultivation)
onthe CTandseeding of theNT plots. Theplots
arecrossseeded towinter wheat. Asaresult of
aninfestationof cheatinthe1993crop, theplots
wereplantedto oatsinthe springof 1994. The
fertility ratesweremaintained, andtheoatswere
harvestedinJuly. Winter wheat hasbeen planted
inthe plotssincethefall of 1994. New herbicides
have aidedinthe control of cheat inthe no-till
treatments.

Wheat after corn/grain sorghum fallow
Inthis cropping system, winter wheat was
planted after a short-season corn had been
harvestedinlate Augusttoearly September. This
early harvest of short-season cornallows thesoil
profilewater to be recharged, by normal late
summer andearly fall rains, prior to planting of
winter wheatinmid October. Fertilizer ratesare
appliedwiththeBarber metered screw spreader
inthesamemanner asfor the continuouswheat.
In 1996, the corn crop in this rotation was
droppedand threelegumes (winter peas, hairy
vetch, andyell owsweet clover) were added as
winter cover crops. Thus, therotation, becamea
wheat-cover crop-grainsorghum-fallow rotation.
Thecover cropsreplacedthe25,75,and 125 N
treatmentsinthe grainsorghum portionof the
rotation. Yield data can be found in Field
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Research 2000, KSU Report of Progress 854.

Wheat after soybeans

Winter wheat isplanted after soybeans have
beenharvestedinearlytomid Septemberinthis
cropping system. Aswiththe corn, thisearly
harvest allows the soil profile water to be
recharged prior toplanting of winter wheatinmid
October. Fertilizer ratesare appliedwith the
Barber metered screw spreader in the same
manner asfor the continuouswheat. In1999 a
group Ill soybean was used. This delayed
harvest to October 5, 1999 effectively eliminating
the potential recharge time as the wheat was
planted October 12.

Wheat after grain sorghum in cover crop/fallow -

grain sorghum - wheat

Winter wheat isplantedintograinsorghum
stubbleharvestedthepreviousfall. Thus, thesoil
profilewater hashad 11 monthstoberecharged
prior to planting of winter wheat inmid October.
Nitrogenfertilizerisapplied at auniformrateof
751bs/awiththeBarber metered screw spreader
in the same manner as for the continuous wheat.

Winter wheat i sal so plantedafter canolaand
sunflowersto eval uatetheeffectsof thesetwo
crops on theyield of winter wheat. Uniform
nitrogenfertility isused, therefore, thedataisnot
presented.

Results

Continuous wheat

Continuouswinter wheat grainyielddatafrom
theplotsaresummarized by tillageand N ratein
Table2. Datafor years prior to 1996 can be
foundinFieldResearch2000, KSU Report of
Progress854. Conditionsin 1996 and 1997
proved to be excellent for winter wheat
productioninspiteof thedry fall of 1995andthe
late spring freezes in both years. Excellent
moi stureand temperaturesduringthegrainfilling
period resulted in decreased grain




yielddifferencesbetweenthe conventiond and
no-till treatmentswithinN rates. Conditionsinthe
springsof 1998 and 1999wereexcel lentfor grain
fillinginwheat. However, thedifferencesinyield
between conventional and no-till wheat still

expressed themselves (Table2). In 2000 the
differenceswerewider uptothe100lb/aN rate.
Atthat point thedifferencesweresimilar tothose
of previous years.

Table 2. Wheat Yields by Tillage and Nitrogen Rate in a Continuous Wheat Cropping System.

Hutchinson.
Yield bu/a
Year
1996 1997 1998 1999 2000

N Rate? CT? NT CT NT CT NT CT NT CT NT
0 46 23 47 27 52 19 49 36 34 15
25 49 27 56 45 61 37 67 51 46 28
50 49 29 53 49 61 46 76 61 52 28
75 49 29 50 46 64 53 69 64 50 34
100 46 28 51 44 55 52 66 61 35 33
125 45 25 48 42 56 50 64 58 31 32
LSD* ooy NS NS 8 8 5 5 13 13 14 14

* Unless two yields in the same column differ by at |east the |east significant difference, (LSD) little

confidence can be placed in one being greater than the other.

! Nitrogen rate in Ib/a.
2 CT conventional NT no-tillage.

Wheat after soybeans

Wheat yieldsafter soybeansal soreflect the
differencesinN-rate. However, whencomparing
the wheat yiel dsfrom thiscropping systemwith
thosewherewheat followed corn, theeffectsof
residual N from soybean production in the
previ ousyear canbeseen. Thisisespecially true
fortheOto 75 1b N ratesin1993 andthe O to
125 Ibratein 1994
(Table3). Yieldsin 1995 reflect theadded N
fromthe previous soybeancropwithyield by N-
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rateincreasessimilar tothoseof 1994. The1996
yields with Spring Wheat reflect the lack of
responsetonitrogenfertilizer for thespringwhest.
Yiddsfor 1997 and 1998 bath show thelevding off after
thefirg fourincrementsof N. Aswiththewheetinthe
other rotationsin 1999, theided maisureandtemperature
condiionsalowedwheet yid dsafter soybeanstoexpress
thedifferencesinN rateuptothe 100lbN/arate. Inthe
pedt, thosedifferencesstopped a the 751b N/atrestment.
When comparedtotheyid dsinthecontinuouswheet,
the rotational wheat is starting to reflect



the presenceof thethirdcrop(grainsorghum)in
therotation. Wheat yieldswerelowerin2000
than in 1999. Thisisattributed to the lack of
moisturein April and May andthehot daysat the
end of May. This heat caused the plants to
matureearly andal so caused | ow test weights.

Astherotationcontinuestocycle, thedifferences
at eachN-ratewill probably stabilizeafter four to
fivecycles, withapotential toreducefertilizer N

applications by 25 to 50 Ibs/a where wheat

follows soybeans.

Table 3. Wheat Yields after Soybeans in a Soybean-Wheat-Grain Sorghum Rotation

with Nitrogen Rates. Hutchinson.

Yield
N-Rate 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Ib/a bu/a

0 51 31 24 23 19 35 13 21 31 26
25 55 36 34 37 26 36 29 34 46 37
50 55 37 41 47 34 36 40 46 59 46
75 52 37 46 49 37 36 44 54 66 54
100 51 35 45 50 39 36 45 55 69 55
125 54 36 46 52 37 36 47 57 68 50
LSDeoy NS 4 6 2 1 1 4 3 7 5
CVy 7 6 9 5 7 2 4 5 7

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

! Spring wheat yields.

Wheat after grain sorghum/cover crop

Thefirst year that wheat washarvestedeftera
cover crop-grainsorghum planting was1997.
Dataforthe1997-2000wheatyieldsarein Table
4. Over thesefour yearsthere doesnot appear
tobeaneffect of thecover crop(CC) onyield.
Thisismost likely due to the variance in CC
growthwithinagivenyear. Inyearslike 1998
and 1999 wheresufficient moistureandwarm
winter temperaturesproduced good CC growth,
theadditional N fromthe CC appearedtocarry
through to the wheat yields.
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Other Observations

Nitrogenapplicationsignificantly increased
grainN contentsinall crops. Grain phosphate
levelsdid not seemtobeaffected by increased N
rate.

L ossof thewheat crop after corn canoccur
inyearswhenfall andwinter moistureislimited.
Thislosshasnot occur redin continuouswinter
wheat regardlessof tillage or inthewheat after
soybeans. Cornwill havethepotentid toproducegrain
infavorableyears(cool and moist) and slageinnon
favorade(hatanddry) years Inextremdy dry summers
extremely low grain sorghum yields can occur.




The major weed control probleminthe wheat
after cornsystem iswiththe grasses. Thiswas
expected, andworkisbeing donetodetermine
the best herbicides and time of applicationto
control grasses.

Soybean and Grain Sorghum In the Rotations
Soybeans were added to intensify the
cropping system in the South Central area of
Kansas. They also have the ability, being a
legume, toadd nitrogentothesoil system. For
thisreason the nitrogen rates are not applied
duringthetimewhensoybeansareplantedinthe
plotsfortherotation. Thisgivesthefollowing
cropsthe opportunity toutilizetheadded N and
to checktheyieldsagainst theyieldsfor thecrop
inother productionsystems. Yielddatafor the
soybeansfollowinggrainsorghumintherotation
aregivenin Table5. The soybean yields are
more affected by the weather for agiven year
thanby thepreviouscrop. Inthreeout of thefive
yearstherewasno effect of theN ratesappliedto
the wheat and grain sorghum cropsintherotation.

Inthe two yearsthat N applicationratedid affect
yielditwasonlyat the lower N rates. Thisisa
similar affect that is seen in a given crop.

Theyielddatafor the grain sorghum after
wheat in the soybean-wheat-grain sorghum
rotationisin Table 6. Aswith the soybeans,
weather inthe mainfactor affectingyield. Itcan
also be seen that the addition of a cash crop
(soybeans) intensfyingtherotationwill reducethe
yieldof grainsorghumintherotation - soybean-
wheat-grain sorghumvswheat-cover crop-grain
sorghum. Moreuniformyieldsareobtainedinthe
soybean-wheat-grai nsorghumrotation (Table6)
than in the wheat-cover crop-grain sorghum
rotation (Table 7).

Theserotations are being continued along
with a wheat-cover crop (winter pea)-grain
sorghumrotationwith N rates(datapresentedin
Report of Progress 854, 2000), a date of
planting, date of termination cover croprotation
withsmall grains (oat)- grainsorghum andthe
grazingstudy being conductedwithJimandLisa
French.

Table4. Wheat Yields after Grain Sorghum in a Wheat-Cover Crop-Grain
Sorghum Rotation with Nitrogen Rates. Hutchinson.

Yield
N-Rate 1997 1998 1999 2000

Ib/a bu/a
0 17 25 26 4
HV? 43 50 39 16
50 59 52 50 21
WPp! 43 51 66 21
100 52 56 69 26
SCt 53 54 70 22
LSD 01 21* 12 5 5
CV 4y 26 14 6 16

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

placed in one being greater than the other.
LHV hairy vetch, WP winter pea, SC sweet clover.
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Table 5. Soybean Yields after Grain Sorghum in Soybean-Wheat-Grain Sorghum Rotation
with Nitrogen Rates. Hutchinson.

Yield
N-Rate 1996 1997 1998 1999 2000
Ib/a bu/a
0 16 26 22 33 25
25 17 29 23 35 21
50 18 30 23 36 23
75 20 29 24 36 24
100 22 31 25 37 21
125 20 25 24 34 22
LSD 001 3 7 NS NS NS
CV 4y 10 12 6 12 15

* Unless two yields in the same column differ by at least the least significant
difference, (LSD) little confidence can be placed in one being greater than the other.
N rates are not applied to the soybean plots in the rotation.

Table 6. Grain Sorghum Yields after Cover Crop-Grain Sorghum-Wheat Rotation
with Nitrogen Rates. Hutchinson.

Yield
N-Rate 1996 1997 1998 1999 2000

Ib/a bu/a
0 73 26 69 81 68
HV* 99 36 70 106 54
50 111 52 73 109 66
WP 93 35 72 95 51
100 109 54 67 103 45
SC* 94 21 72 92 51
LSD 01 13 14 NS 21 16
CV 8 22 13 12 16

* Unless two yields in the same column differ by at least the least significant
difference, (LSD) little confidence can bein one being greater than the other.
1 HV hairy vetch, WP winter pea, SC sweet clover.

123



Table 7. Grain Sorghum Yields after Wheat in a Soybean-Wheat-Grain Sorghum Rotation
with Nitrogen Rates. Hutchinson.

Yield
N-Rate 1996 1997 1998 1999 2000

Ib/a bu/a
0 32 13 57 52 55
HV? 76 29 63 67 56
50 93 40 61 82 54
WPp! 107 41 60 84 49
100 106 65 55 77 50
SCt 101 54 55 82 49
LSD 001 8 13 NS 13 NS
CV 4y 5 18 10 9 10

* Unless two yields in the same column differ by at least the least significant
difference, (L SD) little confidence can be in one being greater than the other.
L HV hairy vetch, WP winter pea, SC sweet clover.
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SPRING-SEEDED SMALL GRAINS/CEREALS

W.F. Heer and K .L. Roozeboom

Summary

Thereareseveral yearswhenthewintersin
South Central Kansas are severe enough that
somewinter kill of thewinter wheat crop occurs.
Whenthishappenstheproducer hastodecideif
interseedinginthe springisfeasible Thedaain
Table8 showstheresultsof seeding 5varietiesof
winter and spring wheats and spring oat.

Introduction

Throughtheyearsproducersneedinformation
that will assist themin making decisionswhen
winter kill occursinwinter wheat or other fall
seededcrops. Toassistwithdecisionmaking, a
spring seeded small grainsstudy wasconducted
at the South Central Fieldin2000. Studieshave
beenconductedto smulatethingtandsby planting
at reduced rates inthe fall and by chemically
removingapercentage of the plantsintheearly
spring. These however, did not address the
question of alternativespring cereal ssuch asoat
or spring wheat.

Procedures

Thestudy wasconductedonan Ost siltloam
soil a the SouthCentral Field. OnFebruary 9,
2000 five varietiesof winter wheat, springwheet,
and spring oat were planted at the rate of two
bushels per acre. The research used a
randomized block design with each variety
replicatedfour timesinacropblock. Plotswere
harvestedonJuly 11, 2000. Grainsampleswere
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takenfor test weightand moisture. Yieldswere
determined using a 5x29 Ft. harvest plot.

Results

Springwheat yieldsweretwo tothreetimes
those of winter wheats(Table8). Winter wheat
yields were similar to those obtained when
seeding winter wheat i nto exi sting standsthat had
beeneither thinnedchemically or plantedthinin
thefall. Astovariety, thewinter wheatsplanted
inthespring rankedthemsel vesidentical totheir
rankinginthewinter wheat variety performance
test. Withtheheat andlack of moistureinlate
May, test weightsfor boththe winter andspring
wheatswereinthemid50s. Thewinter wheats
that were plantedinthefall and harvested prior to
therains of mid-June hadtest weightsinthelow
60s. Aswe have seen before, test weight is
affected by plantingdate. Of thefivespringoat
varietiesRodeo hadthe highestyield. Thisagain
isconsistent withtherankingsfrom previousoat
variety testsdoneontheField. Testweightswere
goodwhenthe effectsof theweather andharvest
date are taken into consideration.

Asinthepast, itisrecommended that winter
wheat beusedto fill infor winter kill inwinter
wheat. Thiswill not necessarily generate the
highestyields but will keepthemarket channels
flowing properly. If analternativecropisneeded
and oats can be used in the farming operation
either asgrainor forage they wouldbethe best
option.



Table 8. 2000 Spring Planted Small Grains Winter Wheat, Spring Wheat, and Spring Oat.

Hutchinson.
Yield Test Weight Grain Moisture  Plant Height
Variety/crop* bu/a Ib/bu % inches
7853 ww 8 55 10.5 27
Custer ww 10 54 10.5 25
Jagger ww 8 52 10.3 27
Heyne ww 7 54 10.2 24
Betty ww 7 52 9.9 24
2375 sw 18 55 10.5 31
Forge sw 20 55 10.0 34
Ingot sw 21 57 10.9 34
Oxen sw 28 53 10.2 30
Russ sw 21 52 104 33
LSD* (p=0.01) 5 2 NS 3
Bates so 30 32 9.6 33
Blaze so 38 31 10.1 34
Jim so 32 32 10.3 35
Larry so 34 31 9.4 30
Rodeo so 40 30 10.0 34
LSD (p=0.01) 10 NS NS 3

* Unlesstwo yieldsinthesamecolumndiffer by at | east theleast significant difference, (LSD) little
confidence can be placed in one being greater than the other.

1 ww = winter wheat, sw = spring wheat, so = spring oat.
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SIMULATED SOYBEAN HERBICIDE DRIFT AT HUTCHINSON

Stewart R. Duncan and William F. Heer

Summary

The effects of soybean herbicide drift on
nearby grainsorghumwasevaluatedin 1999 and
2000. Thisstudy wasdesigned with low rates
(1/3,1/10, 1/33, and 1/100) of thenormal rates
of four soybean herbicides. Ratingsweretaken
to determinetheamount of damagetothegrain
sorghum plant and plot yiel dswerecal cul ated.
Results are summarized in Table 9.

Introduction

Over theyearsand withtheadvent of newer
soybean herbi cidesthequestion of their affect on
grainsorghum dueto drifthasbeenasked severd
times. A multi-location study wasinitiated to
determinetheeffectsof lowratesof common
soybean herbicides when applied to grain
sorghum.

Procedures

The study wasplanted onan Ost siltloam soil
a the South Central Field. Approximately
45,000 seeds/aof Pioneer 8505 wereplanted on
June 15, 1999 and June 12, 2000. In 1999
constant windsinexcessof 10mphdelayed spray
applicationsfromtheplannedtiming of 2-4 | eaf
grainsorghumuntil July 11, when plantswereat
the V6-V 8 stage of growth(10to 12 inchesin
height). Thewind speed was2-5mph, relative
humidity was78%, air temperaturewas60°Fand
skies were clear. In 2000 the herbicide
treatments were applied at the 2-4 |eaf stage
(June12) withcalmwinds. Thetreatmentswere
applied both years with a compressed CO,
backpack sprayer at 3mphwith35psi, through
8003V S nozzlesdelivering 20 gallonsper acre
(gpa) of spray solutiontoeach 10'x30'plot. The
plot design was arandomized compl eteblock
withfour replicationsin1999. In2000asplit plot
designwas used (mainpl ot washerbicideandsub
plot wasrate). Herbicidedamageassessments
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weremade at 2 and 8 weeks after applicationin
1999and2,4,and8in2000 usingascal e of 0-
100 with 0 being no damage and 100 being
completekill.

1999 Results

Grainyields fromplotstreatedwith1/3 of
recommended herbicide rate were reduced
significantly withall herbicidesexcept Liberty
(Table9). The 1/3rateof Liberty did reduce
yieldsbut not significantly (P=0.05).The1/3
rate of Poast Plus, Pursuitand Roundup Ultra
reduced yields, an average of 89%, 62% and
46%, respectively, when comparedtothecheck.
Theother reducedherbicideratesdidnot reduce
grain yields significantly. The 1/3 rate of
herbi cidesresultedinreduced plant height, but the
lower rates had no significant effect on plant
height. At 2 weeks after treatment (WAT), all
treatmentsexhibited somedamage, includingthe
check whichwas treatedwithsurfactant. By 8
WAT most of the visual symptomshad all but
disappearedinthe check, 1/10,1/33and 1/100
ratetreatedplotsexceptforthel/10rateplotsof
Roundup Ultra, Liberty, and Pursuit, al of which
still had somevisua damageevident. Atharvest,
thesesymptomswerestill evidentintheform of
delayed maturity andagreater number of heads.
Concentrations of 1/10 or less of the
recommendedrateof herbicidesfor soybeansdid
not affect grainyieldsor test weightsof grain
sorghum. When applied at the 6-8 | eaf stage of
growth, the 1/3rate of Poast Pluswasthemost
detrimental tograinyields, followed by Pursuit
and Roundup Ultra.

2000 Results

Grainyieldsfromplotstreatedwithl/3the
recommended herbiciderate (except for Liberty)
werereducedsignificantly (Table9). Libertya
any rate did not significantly (P =



0.05) reduceyields. Thel/3ratesof Poast Plus,
Pursuit and Roundup Ultrareducedyields and
average of 85%, 14% and 81%, respectively, of
the check plot. Thus, Pursuit hadlessof aneffect
and Roundup Ultra more of an effect when
appliedearlier (2000) thanat alater growth stage
(1999). Of the other reduced herbiciderates,
onlyPoast Plus a the 1/10 ratereduced grain
yields significantly (23%) ascomparedtothe
untreated check.

Final plant height and heads per acre
responsewassimilar totheyieldpattern. Thel/3
ratesof Poast Plus and Roundup Ultraresultedin
reduced plant height (9.75" and 11.25",
respectively), and heads per acre (83% and
77%, respectively) comparedtothe untreated
check. Noneof theother ratesof Poast Plusand
Roundup Ultra, or any ratesof Liberty or Pursuit
reduced heads per acreat harvest. Grain test
weight was unaffected by any herbicide at any
rate. Grainmoistureat harvest wasfour percent
higher inthe 1/3rateof Poast Plusand Roundup
Ultrawhen compared to the check.

At 2 WAT, the 1/3 rate of Poast Plus and
Roundup Ultraexhibited near total kill of the
plots. The 1/3rateof Pursuit and 1/10 rate of
Poast Plusresultedinamediumrangeof damage.
Roundup Ultraat 1/10rateand Poast Plusat the
1/33ratedidlight, but measurabledamagetothe
grainsorghum. At4WAT, theplotstreatedwith
1/3rateof Roundup and Poast Plusstill showed
severe damage, but the cropwas recoveringin
the other plotswhereinjury wasreportedat 2
WAT. By 8 WAT, heavy damage was still
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evidentintheplotswith heavy ratesof Roundup
Ultraand Poast Plus, but only light to moderate
injury was visible in the 1/10 rate plots of
Roundup Ultraand Poast Plusandthe 1/3 rate
Pursuit plots. Liberty treated plotsshowed no
visual damagefrom herbicideapplicationthrough
8 WAT inthe study. However, at 8 WAT, the
1/3, 1/10 and 1/33 rate Liberty treated plots
showedadlight visual delay indevelopment. The
delay, however, didnot affect grainyields. Plant
lodging at harvest wasleastinthe plotstreated
with1/3therecommendedrateof herbicide. The
1/10ratetreated plotshad morelodging (14%vs
7%) thanthe 1/3rateplotsbut lessthanthe 1/33,
1/100 and untreated checks (20% to 26%).

Summary

When applied a the 6-8 leaf stage,
applicationsof sel ected soybean post emergence
herbicidesto grai nsorghumtosimulatedriftdid
not reducegrainyieldsif rateswere1/100rless
of therecommendedrate. Pursuitat 1/10rate
tended to reduce plant height more than
comparableratesof theother herbicides. When
applied at the2-4|eaf stageof growth, 1/3rates
of Poast Plus and Roundup Ultrawerethemost
detrimental tograinyields, followed by Pursuit.
Withtheexception of Poast Plus, applicationsof
sel ected soybean postemergenceherbicidesto
grainsorghumdid not reducesorghumyieldsif
ratesused were1/10 of therecommendedrateor
less. Thus, the stage of growth of neighboring
grainsorghum becomescritical whenapplying
herbicides to nearby soybeans.



Table 9. 1999 and 2000 Simulated Soybean Herbicide Drift on Grain Sorghum. Hutchinson.
Herbicide Rate Yield Damage!

Ib/a fraction? bu/a 2 WAT? 4 \WAT SWAT
1999 2000 1999 2000 2000 1999 2000

Check 0.00 0 82 55 0 0 0 0o 0
Roundup 033  1/3 44 10 70 98 96 66 87
0.10  1/10 84 50 3 15 1 6 9

0.033  1/33 88 52 11 0 0 1 0

0.01  1/100 94 56 10 O 0 1 0

Liberty 012  1/3 80 56 66 O 0 26 9
0.036  1/10 89 56 31 0 0 4 7

0.011  1/33 92 60 20 O 0 17

0.0036  1/100 87 56 10 O 0 0 0

Pursuit 0.021  1/3 32 47 80 58 15 80 28
0.0063  1/10 77 57 38 0 0 8 0

0.0019  1/33 87 52 3 5 0 0o 1

0.00063  1/100 92 55 5 0 0 1 0

Poast 0.05  1/3 9 8 97 99 98 96 93
0.015  1/10 80 44 20 53 14 0 14

0.0045  1/33 96 5 4 11 0 0o 3

0.0015  1/100 93 56 1 0 0 0o 0

LSD* 005 17 6 15 6 4 6 5
cv.% 15 9 39 27 26 25 33

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

1 A scale of 0-100 with 0 being no damage and 100 being complete kill.

2 The fractional amount of recommended application rate.
3 Weeks After Treatment.
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MULTIPLE-SITE EXPERIMENTS

SOYBEAN INOCULANT EVALUATION 2000

Scott Staggenborg, Barney Gordon, and Chuck Rice

Summary

I nocul ating soy beanswithBradyr hizobiumis
necessary when planting soybeansinfieldsthat
havenot produced soybeansinnumerousyears.
A study was conducted to evaluate several
commercidly availablesoybeaninoculantsintwo
irrigatedsoybean fields that hadnot produced
soybeans in over four years. The untreated
controlsyields averaged41 bu/acre. Yield of
inoculant treated seed ranged from 50 to 65
bwacrewiththreeinoculantsproducingyieldsthat
were different than the control. These data
continue to support therecommendationof using
inoculants when a field has not produced
soybeans for several years.

Introduction

Soybeans arenot nativetotheUnited States
thereforewhen soybeansareplantedinfiel dsthat
have not beeninsoybeans, the bacterianeedto
be added to the soil. In some cases, soybean
yields can be improved when Bradyrhizobium
are applied to the seed coat at planting.
Commercia inoculantsvary inthetypeof bacteria
strains; carrier; andother characteristics. The
objective of this study was to evaluate the
performance of sel ected commercial soybean
inoculants on soybean yield in Kansas.

Materials and Methods

Ten treatments (Table 1) were utilized to
assess the impact of seed applied
Bradyrhizobium  japonicum on irrigated
soybeanyieldsinafieldinGeary County andat
theNorth Central and I rrigation Experiment Field
near Scandia, KS in Republic County. The

130

soybean variety Midland ‘8390’ was used in
Geary County andthesoybean variety ‘Macon"
wasusedinRepublic County. Soybean seedwas
coatedwithinoculant just prior to planting as
directedby commercial suppliers. All planting
and treating equipment was flushed between
treatments with ethanol to avoid cross
contamination.

A randomized complete blockresignwith
four replications wasusedat bothlocations. In
Geary County, plotswereplanted May 16, 2000
inacreek bottomfield containingaMuir silty clay
loam withcenter pivotirrigation. InRepublic
County, plotswere plantedMay 11,2000 ina
field containing aCretesilt loam withfurrow
irrigation. TheGeary County field had not been
plantedto soybeans since 1996 and theRepublic
Countyfieldhadnot been plantedto soybeans
since1990. All plotsat bothlocationswerefour
30-in. rows wide and 30 ft in length. Soil
temperature a planting depth (2 in.) was
approximately 76°F.

Grainyieldsweredetermined on September
28,2000 in Geary County and September 27,
2000inRepublic County by harvestingthemiddle
two rows of each plot. Grain yields were
adjustedto 13% moisture. Anaysisof variance
was used to determine treatment differences.

Results and Discussion

Soybeanyiddsinnortheast Kanssswereextramdy
lowin2000asaresult of lessthan 2in. of precipitation
and 18 dayswithmaximumtemperaturesover 100°F
during July and August (datanot shown). Supplementa
imgationdleviated muchdf themoiduredressexpariencad
in the area as indicated by plot



yields over 50 bu/acre (Table 1). Tech2000 + Genstein+ Nod-Factor (rate2) and

The importance of inoculants in a crop Cell-Tech2000 al one havingyieldsgreater than
rotationthat hasnot recently included soybeansis the control inGeary County. InRepublicCounty,
illustrated by the low yields of the untreated all hadyieldthat wassignificantly greater thanthe
control. Therewerenoclear differencesbetween other inoculants.

theinoculant treatments, withall except theCell-

Table 1. Grain yields for nine commercial soybean inoculants and the control
from two irrigated fields in 2000.

Company Treatment Yield
Geary Co. Republic Co.
bu/acre

Control (Untreated) 447 f1 39.1 ct
Nod-Factor Nod-Factor Rate 2 55.3 bcde 547 b
Nod-Factor Cell-Tech 2000 50.0 def 522 b
Nod-Factor Cell-Tech 2000 + Nod-Factor Rate 1 61.7 abc 523 b
Nod-Factor Cell-Tech 2000 + Nod-Factor Rate 2 58.2 abcd 514 b
Nod-Factor Cell-Tech 2000 + Genstein 649 a 504 b
Nod-Factor Cell-Tech 2000 + Genstein + Nod-Factor Rate 2 46.5  ef 539 b
Urbana Liquid Prep XT 64.1 ab 65.4 a
Urbana Rizo-stick 63.5 abc 532 b
Urbana MegaPrep 54.9 cde 541 b

LSD .05 8.9 7.3

C.V. (%) 8.6 9.7

Grand Mean 56.3 51.8

t Means followed by the same |etter are not significantly different at a 0.05 level.
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SOYBEAN ROW SPACING STUDY

Scott Staggenborg, Randy Taylor, and Bill Wood

SUImmary

As seed costs increase with new soybean
technology, the concernover seedingratesand
planting units has increased. Producers are
attemptingto determineif planting soybeansin
narrowrows withasplit row planter ismore
economical thanusingagraindrill. A study was
conductedto compare soybean emergenceand
yieldbetween soybeansplantedwithadrill anda
planter at various row spacings and seeding
rates. Soybeanswereplantedin?.5,15, and
30-in.rowswithagraindrill and 15and 30-in.
rowswithaplanter. Seedingratesof 160,000,
190,000, and 210,000 seed/acrewereused at
eachrowspacing. Duetodrought conditionsin
August, soybeanyiddsaveraged 13 bu/acreand
therewerenoyie ddifferencesbetween planting
unitsor seedingrates. However, theemergence
rate for the planter was approximately 84%
compared to 66% with the drill.

Introduction

Planting soybeanswithagraindrill gained
acceptanceover adecadeago. Thisacceptance
washased mostly onthehigher field efficiency
dueto greater seed box capacity and widthas
compared to planters owned by the same
individual. However, graindrillsaretypically
less accurate in both metering and placing
soybean seed when compared to row crop
planters. Thesetwodeficienciesresultedinthe
needfor higher seedingratestoestablishsimilar
stands comparedto planters. Research also
indicatedthat as row spacings were reduced,
higher plant densitieswererequiredtomaximize
yield in the higher yielding environments
compared to planters. The introduction of
genetically modified seed hasincreased soybean
costsby nearly 60%. Theincreased seed cost
andtheintroductionof split-row plantershave
renewedinterest intheimpact of soybeanrow
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spacings, seeding rates and planting equipment.

Materials and M ethods

A study was conducted in 2000 to assess
theimpact of soybeanrow spacing, seedingrate
and planting equipment inaconventiondlytilled
fieldinDouglas County, Kansas. Treatments
consistedof threetarget seedingrates. 160,000,
190,000 and 210,000 seed/acre; and four
primary row spaci ng-equi pment combinations.
Thesefour equipment treatmentsconsisted of
7.5and15in.rowsplantedwithagraindrill and
15 and 30 in. rows plantedwithaplanter. An
additional treatment consistedof 30 in.rows
plantedwiththe graindrill. Duetograindrill
meteringlimitations,thistreatment wasonly
conducted at the low plant density. A John
Deere455 Drill andaJohnDeere 1780 split-
rowplanter wereused. All planting equipment
was adjusted by the producer to fit planting
conditions.

Asgrow'AG3701RR' soybeanvariety was
planted onMay 23, 2000into aconventional till
system. Therewaslittlecropresidueremaining
fromthepreviouscorncropandthe surface2
inches of soil were fairly dry. The farmer
adjusted both piecesof planting equipment to
plant into similar conditions. The study was
conductedinsouthernDouglasCounty, KS. A
randomizedcompl eteblock designwiththree
replications wasused. Eachplot was30ftwide
by approximately 900ftlong. Plant standswere
taken on three transects across each plot on
August 24, 2000 by counting the number of
plantsin20ft of row for eachtreatment. Plots
were harvested on September 19, 2000 by
harvestingthecenter 20ft from eachtreatment
using aJohn



Deere 9600 combine equipped with a
Greenstar ™ yield monitor. All plots were
harvested in the same direction and at
approximately the same speed. Grainyields
were determined by weighing the grainfrom
eachtreatment usingaweighwagonaswell as
utilizingthemassflow informationfromtheyield
monitor. For simplicity, only theweighwagon
resultsarereported here. Analysisof variance
wasusedto determine treatment effectswith
orthogonal contrasts utilized to determine

differences between treatment pairs of interest.

Results and Discussion

Emergencerate (expressed as percent of
seed drop) and established stand were most
affected by planting equipment used (Tablel).
Overall, theemergencewasover 17 percentage
pointshigher withaplanter thanwiththedrill.
The planter al soestablished plant standsthat had
over 35,000 moreplantsper acrethanthedrill at
similar seed rates.

Growing conditionsinJuly and August were
not conduciveto highsoybeanyieldsasindicated
by the plot average yield of 13 bu/acre. No
significant differencesbetweentheindividual
treatments occurred basedonthe analysis of
variance procedures for either method of
measuring grain yield (Table 1).

Orthogonal contrast analysisindicated some
individual differences between pairs of
treatments. When plantedin 15in. rows, the
planter produced grain yields that were 6.4
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bu/acregreater thanwhenplantedwithagrain
drill. Acrossall row spacings(30in.-drilled
wereexcluded), theplanter producedyiel dsthat
were3.7 bu/acregreater thanthedrill. Previous
research hasindicatedthat in lower yielding
environmentswhen significant water stresswas
encountered, widerowshad aslight advantage
over narrow rows. This could be apossible
reasonfor theplanter yieldsbe ng higher thanthe
drill,sincethe planter treatmentswereat wider
rowspacings,athoughtheyieldsfrom7.5in.
row withadrill arehigher than 15in. rowswitha
drill whenmeasuredwithaweigh wagon. As
expected, plant density had little effect on
soybeangrainyields. Thismay not have been
the caseif grainyield had exceeded 50 bu/acre,
aspreviousresearch hasindicatedthat at that
yieldlevel, higher plant densitiesarerequiredto
maximize yields when utilizing narrow rows.

Conclusions

The results of thefirst year of this study
indicate that soybean plant establishment is
greater witharow crop planter thanwithagrain
drill. Grain yields from the planter were
approximately5bu/acrehigher thanyieldfrom
thegraindrill whenplantedin15in.row. These
resul tsfurther support previouswork indicating
that inlowyielding environments, plantdengty
and row spacingshavelittleimpact on soybean
yields.



Table 1. Plant emergence, established stands and grain yield for soybeans planted

with arow crop planter and grain drill in several different rows spacings and seeding rates

in Douglas County, KS, 2000.

Planting Row
Equipment Spacing Population'
(in)
Planter 30 Low
Planter 30 Medium
Planter 30 High
Planter 15 Low
Planter 15 Medium
Planter 15 High
Drill 30 Low
Drill 15 Low
Drill 15 Medium
Drill 15 High
Drill 7.5 Low
Drill 7.5 Medium
Drill 7.5 High
Main Effect Means
Equipment
Planter
Drill
Spacing
7.5
15
30
Population
Low
Medium
High

Xvs. Y Contrasts

Planter 15 vs. Drill 15
Planter 30 vs. Drill 30
Planter vs. Drill

Drill 7.5 vs. Drill 15

Drill 7.5 vs. Planter 15
Planter 15 vs. Planter 30
Low vs. Medium seeding rate
Low vs. High seeding rate
Medium vs. High seeding rate

Establishment

(%)
86.2
82.8
84.9
83.9
80.2
85.8
69.9
63.3
59.1
63.1
71.9
69.2
71.6

84.0
66.9

70.9
72.6
81.0

75.0
72.3
76.4

X-Y
21.4
16.3
17.6

9.1
-12.4
-1.3

3.5
-0.1
-3.5

Sooooo X

cd

cd

bc

* %

* %
* %

* %

ns

ns
*

Established

stand
(plts/a)
144,813
155,654
177,531

154,880
182,758
113,256
102,608
113,450
134,358
116,547
132,810
152,557

158,719

133,971
137,456
147,813

122,781
139,198
161,801

X-Y
41,301
31,557
33,331
17,166

-24,135
-1,226

-14,036
-36,639

coaco o govocowocyd

* %
ns
* %
* %

* %

Grain
Yield

(bu/a)
15.9
14.0
15.9
15.2
13.5
13.0
14.7
11.6
11.9
11.8
13.3
13.7

14.6
13.0

13.6
12.8
151

14.1
13.3
13.6

X-Y
21
1.2
1.9
1.9
-0.2
-1.4
0.7
0.3
-0.4

ns

o

ns
ns
ns
ns
ns

TTarget populations were Low=160,000 seed/acre, Medium=190,000 seed/acre and High=210,000 seed/acre
1 Means followed by the same letter are not significantly different at the 5% probability level.
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