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CORNBELT EXPERIMENT FIELD

Introduction

The Cornbelt Field was establesd in 1954
through the efforts of local interest groups,
Kansas State University, and the state
legislature. The objectivinen was to conduct
research on the propagation, culture, and
development of small-seeded legumes.

Emphasis sinc&960 has been on fertilizer
materials (rates, placement, and times of
application);row spacings, planting rates, and
dates; variety testing; control of weeds and
insects; cultural practices, including disease-
and insect-resistant varieties; and cropping
systems. Foundation seed of oat, wheat, and
soybeancultivars is produced to provide a
source of quality seed of public varieties.

Soil Description

The soils on the Experimefteld are silty,
windblown, Pleisticene sediments called loess
(pronounced luss). Grundy siltjay loam, the
dominant soil, has a black silty clay loam
surface, usually more than ifches thick, and
a silty day subsoil. It typically occupies ridge
crests and tablelands of western and
southeastern Brown Countgnd is extensive
in northeastern Jackson, western Atchison,
eastern Jefferson, and western Leavenworth

counties in Kansas, as well as in western

Richardson Gunty, Nebraska. Grundy soil is

similar to the Wymore soil of Nemaha and

Marshall counties, Kansas and of Pawnee
County, Nebraska.

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

1996 Weather Information

A temperature roller coaster occurred

uringlthe winter and caused subsi@ winter

kill in the wheat crop. Daytime temperatures
remained at & a week and then

plummeted to -5 within 24 hours. A slight
warmup ensued before temperatures again
dropped to -20, and a soil temperature of -

2 was recorded at the 2 inch depth. Rainfall

uridg 1996was plentiful and well distributed
during July and August. The result was
excelent yields for all spring-planted crops.

The lastkilling frost was on April 23
(normal April 25), and the first killing frost
walataber 24normal October 15). The
frostfree period was 9 days longer than the
173-day average.

Table 1. Precipitation at Cornbelt Experiment Field, inches.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1996

0.66 0.45 0.68 1.40 7.69 3.85 5.40 5.54 3.07 2.71 3.14 0.03 34.62

40-Year Average

0.79 0.75 2.34 3.05 4.74 5.03 4.51 4.04 4.52 1.81 1.07 35.45




SOIL pH EFFECT ON SOYBEAN HERBICIDES

Brian H. Marsh

Introduction

Soil pH can have a pronounced effect on
herbicide efficacy. This experiment was
designed to study the effects of soil pH and
appication rate of First Rate herbicide on
weed control and crop growth and yield.
Herbicides with known responses to high and
low soil pH were included for comparison.

Procedures

The plot area was estahksl for a 4 by 14
factorial design with lime application in
February 1992. Feed grade lime (100%
Calcium Carbonate Eiyalent) was applied at
four rates (0, 0.5, 1.0, and 1.5 times the lime
requirement of 12,000 Ibs/a) and disk
incorporated. Plots were 10 feet by 25 feet.
Herbicides were applied on June 22 in 20 gal.
water/a and Mulch Master incorporated. All
plots received ®flan for grass control except
for the unteated check. 'Stressland' soybeans
were planted on June 23 in B0 rows. Weed
controlwas rated at 4 weeks after planting.
Plotswere harvested on October 21. Corn
(Pioreer 3377) was no-till planted with 8.7
Ibs/a of Counter 15G in furrow on April 17,
1996 to evaluatethe carryover effects. Corn
herbicides (Bullet 4 gts/a, Bladex 1Y lbs/a)
were applied with 120 Ibs/a (40 gpa) UAN
across all plots. Corn growth itition ratings
were taken 55 days after planting in
comparson to corn on the soil pH 6.0,
untreated plots. Plots were harvested on
October 4.

Results

Average soil pHs from the liming
treatments were 5.1, 6.0, 7.1, and 7.6 at
planting in 1995. Average yields across all
herbicidetreatments were 37.0, 42.5, 41.1,

and 2.1, respectively, for those pH levels.
Yields were signitantly lower for the low pH
plots. Broadleaf weed pressure was not very
heavy; yield from the Treflan only plot was
not sgnificantly lower than yields from the
other herbicide treatments (Table 2). Grass
weedcontrol was excellent for all herbicide
reatiments across all pH/&s. Some reduced
control was observed for the low rate of First
Rate. Broadleaf weed control was also
excellent, except for the Treflan only and
lowestrate of First Rate. Weed control was
very good at 8 weeks aftediapted. Ratings at
that time had very similar results (data not
shown). Some stunting and chlorosis injury
ave observed for the higheates of Canopy,
Broadstrike, and First Rate. The injury was
more pronounced as pH increased. The
affected plants were able to recover. Injury
ratings were lower at 8 weeks after planting
dafa not shown), andelds were not affected
adversely.

Corn growth in 199&s affected by soll
gl herbicide carryover (TalB3. Growth
croas all herbicide treatments was less at soil
@ than all othesoil pH levels. Corn was
tunted severely from Canopgrryover at soll
pH 7.1 or higher. Registration prohibits its
use on soils with soil pH 6.8 or higher. Corn
yield was also lower across all herbicide
teatments at soil pH.1 and at the higher soil
pH levels for the Canopy treatments.
9b5 untreate@lots had poorer weed control
lamckr corn yields in 1996. Yields for all
ther treatments at soil psi0 to 7.6 were not
significantly different.

The

Maintaining soil pH within the desirable
range isessential for optimum crop growth
and reducing the risk of herbicide injury.

Funded in part by DowElanco



Table 2. Effects of soil pH and application rate on herbicide efficacy (4 weeks after application), crop injury, and sggibean y

1995.
Soil pH Yield
Broadleaf Control Grass Control Growth Reduction Avg.

Herbicide Rate 5.1 6.0 7.1 7.6 5.1 6.0 7.1 7.6 5.1 6.0 7.1 7.6

oz/a % % % bu/
First Rate 0.31 98 65 100 100 97 65 99 85 0 0 0 0 42.5
First Rate 0.47 100 100 100 100 99 100 100 100 0 0 0 1 42.2
First Rate 0.63 100 100 100 100 97 100 100 100 0 0 0 3 46.0
First Rate 0.79 100 100 100 100 100 100 100 100 0 2 2 7 42.8
First Rate 0.93 100 100 100 100 100 100 100 100 1 7 3 8 43.7
First Rate 1.25 100 100 100 100 100 100 100 100 7 5 8 15 43.2
Canopy 3.76 95 95 100 100 90 99 100 100 1 5 7 7 41.9
Canopy 7.52 100 100 100 100 100 100 100 100 10 8 17 18 415
Scepter 1.25 98 100 100 100 98 100 100 100 7 2 5 3 42.8
Scepter 2.50 100 100 100 100 100 100 100 100 10 5 8 7 38.5
Broadstrike  0.63 98 100 100 100 96 99 100 100 3 7 7 12 41.5
Broadstrike  1.25 100 100 100 100 100 100 100 100 7 15 13 22 45.0
Treflan 15.1 70 60 60 60 94 95 96 96 0 0 0 0 411
Untreated 0 0 0 0 0 0 0 0 0 0 276
LSD, o« 12 10 5 3.6

Broadleaf weeds (redroot pigweed, velvetleaf, vommon purslane)

Grass weeds (giant foxtail, large crabgrass)

Injury (stunting and chlorosis)
Yield averaged across pH levels



Table 3. Interaction effects of soil pH 1995 soybean herbicides on 1996 corn growth inhibition and grain yield

Soil pH
Growth Inhibition Yield
Herbicide Rate 51 6.0 7.1 7.6  Avg. 5.1 6.0 7.1 7.6 Avg.
oz/a % bu/a

First Rate 0.31 20 2 0 0 6 161 177 176 182 174
First Rate 0.47 20 2 2 4 7 162 178 178 187 176
First Rate 0.63 14 10 0 3 7 152 192 180 197 180
First Rate 0.79 18 0 0 6 6 153 175 169 171 167
First Rate 0.93 22 2 8 10 155 181 172 168 169
First Rate 1.25 18 6 6 8 10 137 192 174 170 168
Canopy 3.76 22 20 40 47 32 136 165 139 127 141
Canopy 7.52 24 22 58 64 42 143 179 112 111 136
Scepter 1.25 12 6 3 7 132 174 160 155 155
Scepter 2.50 20 4 8 8 10 140 198 176 184 175
Broadstrike 0.63 18 12 2 12 11 126 180 164 160 157
Broadstrike 1.25 14 6 0 4 6 146 176 176 191 172
Treflan 15.1 16 4 2 7 7 156 164 161 168 162

Untreated 12 0 0 0 3 123 139 124 125 128

1T 8 28 14
Average 18 7 9 12 3 143 175 161 163 ' 7

1.LSDO.OS



RUNOFF CONTAMINANTS FROM REDUCED TILLAGE SYSTEMS

Brian H. Marsh

Introduction

Strict guidelines were established
regarding atrazine applivan rate, timing, and
exclusion areas to reduce the amount of
atrazine entering surface waters within the
Delaware River Pesticide Management Area.
Because atrazine moves primarily in the
solution phase, incorporation was stressed
heavily as amethod to reduce atrazine
concentrations in runoff water.

Many acres devoted to corn production
must use no-till to meet conversation
compliance requirements.  Surface-applied
herbicides in no-till are susceptible to
movement with runoff water. At times, these
two efforts conflict. ~ Although each is
addessing a very important concern, best
management practices (BMPs) may dictate a
compromise.This study evaluated runoff and
contaminants from three tillage systems that
varied in residue management and placement
of chemicals.

Procedures

Three tillage treatments (no-till, 1-pass
John Deere Mulch Master, and disk tillage)
were used on an entirerrace within the field.
These data represent the third year of the
study. The terraced areas were between 1%
and 2% acres.

Disk tillage treatment consisted of disking
cornstubble in the fall, disking in the spring,
and a field cultivator pass following chemical
application. Mulch Master treatment was a
single pass witkhis tillage implement through
standing corn stubble following chemical
application.  Only the planting operation
disturbed soil residue in no-till.

Chemicals were applied at the following
per acre rates, 1% Ibs. atrazine, 3 pints
Harness (acetochlor), and 2 pints Roundup in
100 Ibs. N and 100 lbs,, P;Gquid fertilizer.
Fields wereplanted on April 19. Runoff from
eachterrace was directed through a flume
where water depth was measured with
ultrasonic sensors each minute and averaged
every 5 minutes. A portion of the runoff was
collected and compited. Samples were kept
cold until analyzedor atrazine and acetochlor
by gas chromatography.

Results

The percent of soil surface covered by
residue increased ditly for no-till and Mulch
Master treatments fromtie previous year, and
disk tillage values were about the same.
Following planting, residue covers for each
treatment were:

1994 1995 1995

no-till 66 69 79
Mulch Master 55 57 65
disk tillage 19 17 21

Chemical gplication occurred early in the
growing season this year. One and three
quaters inches of rain fell during several
events before any runoff occurred. Five
rainfall events of different intensity produced
runoff during the sampling duration.
Differences in tillage sysms were evident this
year, because runoff amounts for the no-till
system were usually less than those in other
treatments that disturbed the soil surface
(Figure 1). The bare dace of the disk tillage
system was most susceptible to crusting and
other faabrs that limit water infiltration; thus,
it had the highest runoff.

Sediment losses were negligibbe the no-

till and Mulch Master tillage systems



throughout the growing season. Two rainfall
eventsproduced substantial soil loss in the
disk tillage system. Rain dog one event was
3.15inches over several hours and was less
rain (0.82 in.) during the other but was very
intense, falling in about 15 minutes. The
unprotectedsoil surface of the disk tillage
system along with the high runoff amounts
resulted in a very high soil loss. Phosphorus
losses in the disk tillage system followed the
same pttern as soil loss (Figure 2), because
most of the phosphorus (90%pved with the
sediment. The totabss was 2Y2 times greater
than that of the other treatments. A larger
percentag€94%) of the total moved with the
solutionphase in the no-till system, where the
fertilizer phosphorus remained on the surface
and was susceptible to runoff water
movement. The Mulch Master system had
about half of the phosphorus total in each
phase.

In contrast to the low sediment amounts in
runoff water from the no-till treatment, very
high atrazine concdrations were measured in
the first three runoff events. Atrazine
concentrations were not different among
treaments in the subsequent runoff events.
Herbicide concentrations declined with each
successive runoff event for all treatments.
Incorporation reduced the total amount of
atrazine lost by two thirds. The lower runoff
amountdrom the no-till system narrowed the
differences.Atrazine concentrations in runoff
water werenot different among incorporation
methods.

on@hual use of diskillage over the years
leakto increased sadrosion for that tillage
ystem (Table 4)Although incorporation can
ramdtically reluce the atrazine concentration
rumoff water, higher runoff amounts can
producemore total atrazine leaving the field,
as seen in 1995.

Conclusions

Best management practices have been

adopted by farmers to address specific
oncerns. However, one BMP may negatively

affect another. Reducing soil erosion and

protecting the environment from the same
chemioglts that are necessary for crop

production are essential concerns for farmers.

dapting and combing BMPs are imperative
for maintaining farm productivity and
profitability.

Best management practices that keep
teawdrom leaving the field improve crop
production and reduce surface water
contamination. When tillage is necessary,
preserving as much residue on the surface as
possible reduces soil
contamination. New generation tillage
quipment thatan incorporate herbicides and

fertilizers through heavy residue and maintain

ubstantial residuamounts on the soil surface
can reduce amounts of both sediment and
arhicalcontaminants that leave a field with
runoff water.

Table 4. Total soil and atrazine losses with three tillage treatments.

Soil Loss Atrazine Loss
Tillage 1994 1995 1996 1994 1995 1996
tons/a ounces/a
No-till 0.04 0.54 0.02 0.061 0.21 0.45
Disk tillage 0.19 23.1 8.44 0.009 0.31 0.13
Mulch Master 0.09 1.38 0.16 0.008 0.23 0.14

Funded in part by Deere and Company.

loss and water
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POULTRY WASTE AS FERTILIZER

Brian H. Marsh and David A. Whitney

Introduction

Disposal ofpoultry waste, litter, and dead
birds can be a burdensome undertaking, yet
waste can be a valuable natural fertilizer
source ithandled properly. Composition and
nutrientvalue of the waste will vary with the
end use of the birds,igth of time the manure
is stored, and whether pot the litter material
is included. Studies have looked at the
fertilizer potential of these different litter
types. The waste material we used included
broiler litter (40%), cage layer manure (30%),
alfalfa (15%), and spent hens (15%). The
components were mixed, extruded through a
3/16 in. screen, and dried at >2F0for 3
minutes. The material contained% nitrogen
(N) and 2.1% phosphorus (P) and other
nutrients needed for plant growth. A study
was to determine the potential use of this
processed poultry waste as fertilizer.

Procedures

Four rates of poultrwaste material (%2, 1,
2 and 4 tons/a) and the equivalent amount of
N as ammonium nitrate (33, 66, 132, and 264
Ibs N/a) were applied on June 10 and
incorporatedwith a field cultivator. Other
treatmeats were 132 Ibs N and 190 Ibs R O /a
to match the N and P of the 2 ton/a poultry
waste treatment and an untreated check.
Grain sorghum (NK KS735) was planted at
70,000 seeds/a on June 11. Previous crops
grown were soybean in 1994 and grain
sorghum in 1995. Soil test results in the
surface @n. were: pH, 6.3; P, 15 ppm; K,
640 ppm. The P level is at the lower end of
the medium group; about 20 Ibs R Ovilsuld
be recommended for nonirrigated sorghum in
easern Kansas. The K level was very high,
and no K fertilizer would be recommended.

Flag leaf samples were collected on August
15. Whole-plant samples were collected and
the center 2 rows were harvested on October
18.

Results

Leaf P concentrations were significantly
higher where 1 ton or more of poultry waste
was apped and with the added P fertilizer.
Leaf N concentrations increased with all
fertilizer N treatmentand with the two higher
poultry waste rates. Not all the N from the
wastematerial would have been available for
plant growth in the first year. Up 80% of
the N from manure may be availablettie first
year, but availability drops tabout 50% when
litter is included. About half the Pjost of the
K, and various amounts of other nutrients
would be available in the first year. Whole-
plant Nand P contents also increased, and
substantial amounts of these nutrients will
become available for subsequent crops as the
residue decomposes. The most efficient N and
P use was from the fertilizer addition of these
nutrients.

Grainyield was unresponsive over the
check for the N fertilizer4aly treatments. The
good yield observed in the untreated check
was a result of the previous crops,
management practices, and yields. The 1995
grain sorghum crop was well fertilized,
considering the prior soybean cropli®94 and
the applied N fertilizer (100 lbs N/a) in 1995.
Sorghum yelds in 1995 were disappointing at
an average of 70 bu/a. Considerable soil N
would have been available for 1996, and this
was reflected in the good yield of thetreated
check. Yields from the N and P fertilizer
treatnent and the poultry waste treatments of
1 ton/a or greater were significantly higher



than yield of theintreated check. The 2 ton/a
poultry waste treatment had $72.76 worth of
fertilizer N and P.

Soil tests showed a significant increase in
soil available P from the three highest poultry
waste rates and fertilizer P additions. The
increase was very dratic; 20+ ppm for the 4
ton/a waste material rate and fertilizer P
addition. No additional P fertilizer would be
recommended, and continual application of
high waste rates or high P applications would
be environmentally unsound. Substantial N
remaned in the soil in the two higher N-only
fertilizer treatments. A large amount of that
had moved deeper intbe soil. Although this

Wil still be available for next year's crop
roguction, fertiizer rates must be adjusted to
account for the N already preseténsoil.

Conclusions

oul?y litter, either raw oprocessed, can
be @ffective altenative nutrient source. No
deleterious effects were observed at the
ighest rate gplied, but continued application
high manuregates can cause changes in soil
chemicalproperties and negative effects on
crop growth. Both nutrient analysis of the
manure and soil testing must be performed
routinely to assure that application does not
exceed recommended rates.

Table 5. Effects of poultry waste on grain sorghum growth and residual soil fertility levels,

1996.

Flag Leaf Grain Whole Plant Soll
Material N P Yield N P N P N N P

6-12"  0-6"

Fertilizer % bu/a % lbs/a ppm
0 Ibs N/a 2.31 0.338 111 0.76 0.17 94 21 5 10 10
33 Ibs N/a 2.80 0.349 116 0.99 0.15 129 19 5 10 9
66 Ibs N/a 2.77 0.344 120 0.95 0.15 128 20 6 11 10
132 Ibs N/a 2.85 0.332 122 1.00 0.13 137 18 12 14 12
264 Ibs N/a 2.99 0.339 117 1.27 0.14 166 18 34 19 11
132 Ibs N/a 3.01 0.427 130 0.80 0.18 116 26 7 12 30
190 Ibs R Q /a
Poultry Waste
0.5T/a 2.61 0.347 118 0.80 0.19 106 24 6 10 12
1.0T/a 248 0.369 132 0.74 0.17 109 25 6 11 17
20T/a 2.80 0.398 145 0.99 025 161 40 6 12 20
4.0 T/a 3.00 0.410 147 1.10 0.24 181 40 7 12 33
LSD, - 0.42 0.036 17 0.14 0.02 21 5 6 3 6

Funded in part by Notra Environmental Services



EVALUATION OF CORN HERBICIDES

Brian H. Marsh

Introduction

Selected broadleaf andhgs herbicides for
corn were evaluated. Several new broadleaf
and grass herbicides were compared to other
selected herbicide combinations for weed
control and phytotoxicity.

Procedures

One hundred twenty pounds of N were
applied as anhydrous ammonia on April 11.
All treatments were applied in Hal. water/a.

All treatments listed in Table 6 were applied
on April 18. A field cultivator wasised on the
preplant-incorporated  applications.  All
treatments listed in Table 7 were early
postemergence application only. The
treatments were sprayed on June 3 and
cultivated on June 14. Micfech was applied
on April 18 to all treatments listed in Table 8,
which were applied on June 11. An
imidazolinone-resistant corn hybrid, ICI
8326IT, was planted at 18,800 seeds/a in 30
in. rows on April 18. Weed control and
phytotoxicity were rated on June 28, July 26
and August 5. Grass weeds rated were giant
foxtail and large crabgrass. Broadleaves
included velvetleaf and redroot pigweed.
Plots were harvested with a smaditgcombine

on October 10.

Results

Excellent weed control was obtairfed all
preplant-incorporated treatments through the
growing season (Table 6). No phytotoxicity
was dserved for any treatments, and grain
yields were not significantly different among
the herbicide treatments.

Greater variability in weed control
occurred in the postemergerady treatments
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(Table 7). Broadleaf weed control was poor
for the Basis/Prowl treatment and grass weed
control was marginal for the Accent/Buctril
treatment. Timing of the treatments was
argeted asarly post, the optimum timing for
Basis. Lower grain yields were observed in
these two treatments because of the less than
adequateveed control. The other treatments
provided good weed control, which resulted in
higher grain yields. The addition of a small
amount of atrazine greatly enhanced weed
ntcol. No herbicide-related reduction in
crop growth was observed.

Xeellent weed control was obtainted all
post treatments listed in Table 8. No
phytotoxicity was observed. The lack of
complete broadleaf control with MicroTech
nly esulted in about a 40 bu/eeld decrease,
but yield was more than 100 bu/a better than
that with no weed control.

Funded in part by DowElanco and DuPont



Table 6. Effect of preplant corn herbicides on grain yield and weed control, 1996.

Grass Broadleaves

Treatment Rate Method  Yield 6/28 7/26 6/28 7/26
bu/a % Control

Broadstrike+Dual 2.2 b ai PPI 182 93 92 98 95
Broadstrike+Dual 2.2 1b ai Pre 185 96 96 99 96
Broadstrike Plus 0.21 Ib ai PPI 165 94 85 98 93
Dual Il 21bai
Broadstrike Plus 0.211b ai Pre 175 97 95 98 97
Dual 1l 21bai
Bicep Il 3.75 Ib ai Pre 192 96 95 97 97
Untreated 43 0 0 0 0
LSD, s 28 6 9 2 2

Table 7. Effect of early postemergence corn herbicides on grain yield and weed control.

Grasses Broadleaves

Treatment Rate Timing Yield 6/28 8/5 6/28 8/5
ai/a bu/a %Control
Basis 0.25 0z Post + 147 81 88 98 90
Cultivation

Basis 0.25 0z Post + 166 82 87 98 97
Atrazine 12 oz Cultivation
Basis 0.25 0z Post + 146 93 93 94 93
Banvel 4 oz Cultivation
DPX 79406 0.375 oz Post 165 97 88 98 92
Atrazine 12 oz
Accent 0.50z Post 133 77 83 97 96
Buctril 4 0z
Basis 0.25 oz Post 131 98 83 67 78
Prowl 1.25 lbs
Untreated 22 0 0 0 0
LSD, o= 27 26 15 8.5 11
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Table 8. Effect of postemergence and preplant corn herbicides on corn yield and weed

control, 1996.

Grasses Broadleaves

Treatment Rate Time Yield 6/28 7/26 6/28 7/26
bu/a % Control

Scorpion Il 0.251b Post 170 98 93 99 96
X-77 0.25% v/v
UAN 2.5 % viv
BroadstrikePlus 0.251b Post 172 98 95 99 96
X-77 0.25% v/v
UAN 2.5 % viv
BroadstrikePlus 0.501b Post 175 97 93 98 94
X-77 0.25% v/v
UAN 2.5 % viv
Broadstrike Plus 0.251b Late 164 98 95 95 90
X-77 0.25% v/iv Post
UAN 2.5 % viv
Broadstrike Plus 0.501b Late 180 98 95 99 98
X-77 0.25% v/v  Post
UAN 2.5 % viv
Action 30z Post 170 93 93 98 97
COoC 1.25 % viv
Exceed 1oz Post 165 94 93 98 96
CcocC 1.25 % viv
Action 30z Post 173 97 95 98 96
Banvel 20z
CcocC 1.25 % viv
Exceed 1oz Post 166 96 92 98 96
Banvel 20z
cocC 1.25 % viv
Banvel 20z Post 162 98 95 78 85
COoC 1.25 % viv
Resolve 5.33 0z Post 176 99 98 91 98
NIS 0.2 qt
UAN 2qts
MicroTech 3 gts Pre 134 90 85 40 35
Untreated 28 0 0 0 0
LSD, o5 18 9 3 10 9
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EVALUATION OF SOYBEAN HERBICIDES

Brian H. Marsh

Introduction

Selected preemerge and preplant-
incorporated herbicides were evaluated for
weed control efficacy and phytotoxicity in
soybean.

Procedures

Preplant-incorporated treatments were
applied in 15gal. water/a on June 12 and
incorporated with one pass of a field
cultivator. KS 3494 soybeamgere planted on
June 14 af08,000 seeds per acre in 30 inch
rows. Preemergenteeatments were applied

on June 14, and postemergence treatments

were applied on July 2. The soil had a pH of
6.6 and 2.7% organic matter. Platsre 10 ft.
and 30 ft. Evaluations for weed control and
phytaoxicity were made on July 26 and
August 9. Plots were harvested oct@er 17
with a small plot combine.

Results

xcdient weed control was obtained with
tredltmats, except for poorer grass control
with the lower rate treatment of
Authority/Command. The grass weeds were
giant foxtail and large crabgrass. Rated
broadleaf weeds were redroot pigweed,
velvetleaf and common purslane. Thorough
weed control is essential for optimum grain
ielg. The diferences in grass control had the
atininant effect on grain yield. &ids declined
when grass control was 90% or less.
Phytotoxicity was not observed from any
treatment.

Funded in part by FMC.

Table 9. Effect of soybean herbicides on grain yield and weed control, 1996.

Grasses Broadleaves
Treatment Rate Timing Yield 7/26  8/9 7/26  8/9
bu/a % Control
Authority 0.3751b ai Pre 41 82 97 95 99
Command 2 pts
Authority 0.313Ib ai Pre 37 53 83 75 97
Command Y pts

(continued)
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Table 9. Effect of soybean herbicides on grain yield and weed control, 1996.

Grasses Broadleaves

Treatment Rate Timing Yield 7/26  8/9 7/26  8/9
bu/a % Control

Authority 0.313 b ai Pre 54 97 96 96 96
Sencor 0.1875 Ib ai
Poast Plus Yalb ai Post
Authority 0.375Ib ai Pre 54 99 99 98 99
Sencor 0.225 b ai
Poast Plus Yalb ai Post
Authority 0.313 Ib ai Pre 49 93 97 95 99
Sencor 0.1875 Ib ai
Dual Il 2 pts
Authority 0.188 Ib ai Pre 49 95 99 94 99
F6025 0.0375Ib ai
Dual Il 2 pts
Authority 0.201b ai Pre 41 90 98 94 99
F6025 0.04 Ib ai
Dual Il 2 pts
Authority 0.23 b ai Pre 43 88 97 95 99
F6025 0.046 Ib ai
Dual Il 2 pts
Broadstrike + 2 pts Pre 38 94 90 94 96
Dual
Pursuit Plus 2Y% pts Pre 49 89 97 97 99
First Rate % 0Z PPI 44 77 94 97 99
Treflan 2 pts
First Rate % 0z PPI 52 83 97 98 99
Treflan 2 pts
Broadstrike + 2Y4 pts PPI 49 87 97 97 99
Treflan
Untreated 22 0 0 0 0
LSD, o5 8 13 7 14 4
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EAST CENTRAL KANSAS EXPERIMENT FIELD

Introduction

The research program at the East Central
Kansas Experiment Field is designed to
enhance the area's agronomic agriculture.
Specific olpectives are: (1) to identify the top
performing varieties and hybrids of wheat,
corn, grain sorghum, soybean and oat; (2) to
determine the amount of tillage necessary for
optimum crop production; (3) to evaluate
weed control practices using chemical, non-
chemical, and combination methodsid (4) to
test ferllizer rates and placement methods for
crop efficiency and environmental effects.

Soil Description

Soils on the field's 160 acres are
Woodson. The terrain is upland and level to
gently rolling. The surface soil is dark, gray-
brown,somewhat poorly drained, silt loam to
silty clay loam with a slowly permeable, clay
subsoil. The soil iglerived from old alluvium.
Waterintake is slow, averaging less than 0.1
inch per hour whesaturated. This makes the
soil susceptible to sheet erosion.

1996 Weather Information

Precipitation during 1996 totaled 40.88
inches, which was 3.78iches above the 28-yr
average (Table 1). May wayary wet month
with almost one and a half times greater than
normal rainfall. June was only slightly below
average inmoisture, whereas July and August
were above average. Overall, moisture
availability during the growing season was
very favorable.

The length of the 1994 growing season
was 20days longer than average, with 205
frost-free days compared with the 185-day
average. The last temperature Bdr lower
in the spring was on April 8 (average, April
18) andthe first killing frost in the fall was on
October 31 (average, October 21).

Coldest temperatures occurred in
December, January, and Februarygda@s had
readings in the single digits or below. The
coldest day all year was February 3, when
tempeatures ranged from -20to a high of
only 12°.

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

Month 1996 28-yr. avg. Month 1996 28-yr. avg.
January 111 1.06 July 6.27 3.78
February 0.28 1.16 August 5.79 3.67
March 1.04 2.77 September 3.04 3.82
April 3.89 3.59 October 3.53 3.59
May 7.85 5.45 November 2.06 251
June 5.05 5.56 December 0.97 1.50
Annual Total 40.88 37.09
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PERFORMANCE TRIAL OF DOUBLE-CROPPED SOYBEAN
VARIETIES

Keith A. Janssen and Gary L. Kilgore

Summary

Ten soybean varieties were evaluated for
double-cropping performancdltoving winter
wheat at the East Central Experiment Field,
Ottawa during 1996. Maturity groups
included 111, 1V, and V. Growing conditions
werebetter than average with good moisture.
Grain yields ranged from 18 to 24 bu/a.
Group Il and IV maturities had the highest
average Yields.

Introduction

Double-cropped soybean is a potentially
profitable crop after small grain but is risky
because oVariable moisture at planting, dry
summer weather, and possible early frost.
Selection of varieties for double-cropped
plantings have been based mainly on full-
season soybean performance. This study
evaluates variety performance under double-
cropping conditions. Generally, varieties that
make the most use of the double-cropping
seasonendure heat and moisture stress, set
first pods fairly high, and tolerate cool night
temperatures do best.

Procedures
Ten soybean varieties waskanted on July

18, 1996 in 30-inch row widths following
winter wheat. The wheat stubble was burned
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to facilitate quicker soil drying for planting.
The soil was disked oncefore planting. Soil
moisture was good, and emergence was
excellent. No herbicide was applied, but the
soybeans were cultivated once. Rainfall
amouwnts after planting were: July 2.82 in.,
August 5.79 in., September 3.04 in. and
ctaber 3.53 in.The soybean crop was never
visibly stressed for moistureThe first killing
frost was on October 31, 1996, a later than
avemge date. Harvest was on December 17,
1996, which was late because of wet field
conditions.

Results

ofbearnyields ranged from 18 to 24 bu/a
itha test average of 2fi/a (Table 2). This
was 2bu/a lower than the test average for
993 Plant height varied witrariety from 18
to 27 in. and pod height from 1.0 to 5.0
inches. The group V varieties, Manokin and
KS5292, were the only entries affected
igniicantly by frost. Groupll maturities had
the highest average yield (24.0), followed by
group 1V (22.4 bu/a) and gro{Z®\8 bu/a).
The varieties in the top statistical yield group
in 1996 were Midland 8393, Midland 8486,
Pioneer 9391, Asgrow 4341, Delang®4and
Flyer.



Table 2. Double-cropped soybean variety performance test, Ottawa, KS.

1996
Yield Matdrity
Variety (Freeze Plant Pod
Maturity 2-yr 3yr on 10-31) Height Height
Group 1996 avg avg
bu/a @ 13% month/day inch inch
ASGROW 4341 v 22.5 - - 10-27 19 1.8
DELANGE 410 v 224 - - 10-25 20 2.0
FLYER v 22.2 253 257 10-25 19 1.8
HOEGEMEYER 401 v 18.0 - - 10-25 18 1.0
KS4694 v 20.6 - -- 10-28 19 1.8
MANOKIN \Y, 20.8 211 -- froze 27 5.0
MIDLAND 8393 1 24.4 274 268 10-25 20 2.0
MIDLAND 8486 v 24.4 27.6 - 10-27 20 2.0
PIONEER 9391 11 235 255 26.9 10-21 20 2.0
KS5292 \Y 20.8 211 20.0 froze 21 5.0
LSD 0.05 3.6 1.0 2 0.3
CV % 9.7 0.7 6.1 6.5

*Maturity is the date on which 95% of the pods have ripened (browned).
2Distance from the ground to the bottom of the lowest pod.
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EFFECTS OF SUBSOILING ON PERFORMANCE OF
CORN AND SOYBEAN

Keith A. Janssen

Summary

Effects ofsubsoil tillage, chisel plow and
no-preplant tillage on corn and soybean yield
were compared during 1996. Corn grain
yieldsranged from 128 to 150 bu/a, with the
highest yields fronsubsoiling and chisel plow.
Corn yield in netill was limited by insufficient
nitrogen. Soybean yields ranged from 46 to 48
bu/a and showed no statistically significant
differences.

Introduction

Extensive acreage of soils in the east-
central and southeast areas of Kansas have
naturally occurring, dense, clay subsoils.
These slowly permeable subsoils restrict
drainage,limit depth of rooting, and limit
crop-available moisture. As a result, crop
yields are limited by eess soil moisture when
conditions are wet and by lack of sufficient
availablemoisture when conditions are dry.
Various deep tillage practices have been used
to modify these soils to improve early-season
seedbed drainage and to increas¢img depth
and water availability during the growing
season. Some farmers feel that periodic deep
soil chiseling or ripping is necessary to loosen
these soils and to break up compaction from
fertilization, planting, sprayingnd harvesting.
They alsdeel that deep tillage benefits earlier
planting because of quicker soil dry down in
the spmg. Some farmers deep till their soils
everyyear, others every other year, and some
on a less regular basis. Most of these soils
contain significant montmiionite clay, which
expands and contracts with wetting and
drying. Also, freeze-and-thaw cycles in most
winters loosen these soils to a depth of 6 to 8
inches ormore. These naturally occurring
shrink-swell  processes can alleviate
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considerable compaction. Consequently, the

long-term benefits from subsoiling are being

guestioned. Another question is, "Are some

crops affected more than others by

subsoiling?" This study compares various
ubsoil tillage practiceand timings with chisel
lgwv and no preplant tillage foffects on corn
and soybean yields.

Procedures

The expeent was started in 1996 at the
East Central Experiment Field on a Woodson
silt loam soil that has dense clay subsoil (fine
montmorllonitic, thermic Abruptic
Argiaquolls) Tillage treatments were no
regbant tillage; a straight-shachkisel plowing
5-7(n.depth) every year; and subsoil ripping
at 8-10 in. depth every year, every other year,
andevery 3 years. All tillage plots including
the-till plots were rowcrop cultivated once
veeed control. Ado, all tillage plots except
the no-till plots were field cultivated before
planting. Because this was the first year for
this study, all subsoil frequency treatments
showed the same subsoiling effects.
Treatments were randomized in two separate
blocks, one for corn and one for soybean.
Corn (Pioneer 3394) was planted on April 17
in one block, and soybean (KS4694) was
planted onJune 5 in the other block. These
rogs will be rotatetback and forth each year.
ubSoiling and clsiel plowing were performed
on February 20, 1996. Soil moisture at the
time was favorably low. A mixture of 20 gal.
2830 15 gal. 7-21-7 liquid fertilizer/a
wascoulter knifed on April 11 for corn. No
fertilizer was applied for soybean. Rainfall
moants after subsoilingere: February 0.28
n., March 1.04 in., April 3.89 inMay 7.85 in.
June 5.05 in., July 6.27 in., August 5.79 in.,
epmber 3.0éh., and October 3.53 in. The



corn and soybean crops were never visibly
stressed for moisture.

Results

Corn grain yields ranged from 128 to 150

bu/a, with a test average of 141/& (Table 3.)

Subw®iling, 8-10 in. deep produced the
numerically highest corn vyields (146 bu/a
avemlge for the three subsoiling frequency
treaments compared with 141 bu/a for the
chisd-plow and 128 bu/a for no-till). The
yield differences were barely statistically
significant. No-till corn yield was limited
because of lack of available N. Symptoms of
N deficiency were noticeable in no-till. We
applied 60 Ibs N/a, thinking that the N
contribution from the previous soybean crop
and N mineralization from the soil would
supply all of the N needed for 1B&ishel corn.
No tillage, which limits N mineralization and
high yield, resulted in insufficient NOur plans
are to increase the Mte for corn next year to
prevent N deficiency in no-till. Soybean,

iehhfixes it's own nitrogen, ranged in yield
from 46 to 49bu/a, with no statistically
significant differences in yield because of the
tillage treatments. Availability of moisture
during the 1996 crop year was excellent for
crop production and probably not very
conducive for benefits from subsoiling. The
arly part of the growing season warger than
normalith no excess seedbed moisture.
Also, rainfall during the vegetative and grain
ill priods were timely and above average for
both the corn and the soybean crops.
oisequently, 1996 subkiog effects may not
be representative of the long-term effects.
or&lyears of data are neededbefany valid
orlusions can be drawn abde benefits of
subiling. This study will be repeated in
1997.

Acknowledgement
Appreciation is expressed to John Wray,

Ottawa, KS for providing the bsoiler and the
tractor for establishing the subsoil treatments.

Table 3. Subsoiling effects on corn and soybean yields.

1996 Yield
Tillage System Corn Soybean
bu/a

No-till* 128 47
Chisef 142 46
Subsoit (every year) 150 47
Subsoil (every other year3t year data 141 a7
Subsoil (every third yeatkt year data 147 48

LSD.05 ns ns

LSD.10 12 ns

CV % 6.7 5.3

1 With one in-season cultivation.
2 5-7 inch depth.
®8-10 inch depth.

19



PHOSPHORUS LOSSES IN RUNOFF WATER AS AFFECTED
BY TILLAGE AND PHOSPHORUS FERTILIZATION *

Keith A. Janssen, Gary M. Pierzynski, and Phil L. Barnes

Summary

Phoghorus (P) in runoff from cropland
can contribute to nutrient enrichment and
eutrophication of surface water bodies.
Research was continued during 1996 to
determine which tillage systems and which
methods ofapplying P fertilizer will result in
the least P losses in runoff water for grain
sorghumproduction under somewhat poorly
drainedsoil conditions in east-central Kansas.
The ftllage systems evaluated were a chisel-
disk-field cultivate, ridge tillage, and no-
tillage. Fertilizer treatments were a P check,
50 Ib/a B Q surface broadcast, and 50 Ib/a
P,O, deep-banded. Runoff from natural
rainfall was collected during three periods
before and after grain sorghum fertilization
and planting. Volume of runoff in 1994 was
greatest from thehisel-disk system. In 1995,
most runoff occurred with no-till. In 1996,
runoff was highest with the ridge-till system.
Averaged across all runoff eventger 3 years,
the wolume of runoff was similar for each of
the tillage systems, indicating no significant
redwtion with conservation tillage for this
somewhat poorly drained soil. Sediment
losses and total P losses in the runoff water
followed the pattern chisel-disk > ridge-till >
no-till. Soluble Hosses were highest with the
conservation tillage systems, largblgcause of
surfaceapplication of P fertilizer. Losses of
soluble P were reduced greatly when the P
fertilizer was subsurface-banded.
Compaisons of total and soluble P losses
with bioavailable P losses showed that
substantial algae-useable P in the runoff from
this location was in the soluble P form. This

could be due to limited sediment losses from
minimum slopeand low soil erosion potential.

Niiffererces in grain yield occurred in 1994
with tillage or P treatments. In 1995 and
1996, deep-banded P produced an average
grain sorghum yield 8 bu/a higher than that
with broadcast P.

Introduction

Agricultural runoff from cropland can
contribute to nutrient enrichment of lakes,
treams, and rivers. High lels of phosphorus

(P) in runoff water accelerates eutrophication

of surface water bodies, producing water that
tiadesirable odor and taste trinking and
ecreation. Excess P in runoff is a problem in
the Hillsdale lake watershed in east-central
Kansas. Farmers in the watershed are being
rged to reduce nonpoint sources @friering

surface water (Big Bull Creek Water Quality

Incentive Project). Losses of P from
conventionally tilled land are believed to be
mainly of P attached to soil, with smaller
amownts dissolved in the runoff water.

Consequently, soil erosion control practices

and use of conservation tillage systems are

being encouraged. However, several recent

studies have indicated that soluble P
concentrations and losses increase with

conservation tillage systems because of

generally shallower fertilizer incorporation
and elease of P from unincorporated crop
residues. This, coupled with the potential for
greater than normal runoff with conservation
tillage systems, because of an abundance of
lowly permeable soils in the wathesl, might
mitigate some or all of the sediment P

'This research was funded by the Kansas Fertilizer Research Fund and the Kansas Agricultural

Experiment Station..
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reduction benefits associated  with
conservation tillage. Consequently, we
hypothesized that for somewhat poorly
drained soils, best P practices meguire both
soil erosion control measures and subsurface
placement of P fertiizer. The deeper
placement would put the feizier P below the
critical surfacewater soil interface and mixing
zone (approximately the top 1 inch of soil).
Other research has indicated that injecting
fertilizer P prevented losses of dissolved and
sediment-available P. Deeper P placement
also might beefit crop yield because of better
positional location for root uptake during dry
surface soil conditions.

The objective of thistady was to evaluate
the effects of different tillage andféxtilization
practices on P losses in runoff water for an
imperfectly drained soil.

Procedures

The qudy was conducted at the East
Central Kansas Experiment Field, Ottawa, on
a 1.0 tol5 % slope, somewhat poorly
drained, Woodson silt loam soil (fine,
montmorillonitic, thermic, Abruptic
Argiaquolls).  This site represents prime
farmland inthis region of Kansas. The study
was a randomized complete block split-plot
design withtillage systems as whole plots and
fertilizer treatments as subplots. All
treatments were replicated three times. The
tillage systems evaluateeere chisel-disk-field
cultivate (chisel in the fall, disk in the early
spring, and fielcultivate immediately prior to
planting); rdge-till (with ridges formed in the
fall), and no-till. These tillage systems were
estabished Syears prior to the start of this
study. Superimposed over these tillage
systemavere three P fertilizer treatments, a P
check with no P fertitier applied, 50 Ib/a,P O
surfacebroadcast, and 50 Ib/a, P,O deep-
banded (coulter-knifed) at approximately 4-
inch depth orl5-inch centers. This rate of P
application was for two crops, grain sorghum
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dmel following year's soybean crop. Every-
other-year grain sorghum/soybean rotations
are common in the watershed. Bray P-1 soil
test P atthe start of this study was in the
edium to high range. Liquid-21-7 fertilizer
was the source of P for all P fertilizer
applications. Surface broadcast P in the
chisel-disk-field cultivate system was
onporatedwith the field cultivation before
langing. Allrunoff data were collected in the
sorglyaar of the crop rotation on the
revipus year's soybean shlb. Runoff from
ivef runoff events in 1994, five event in 1995,
and six events in 1996, spanning the period
beforeand after P fertilizer application and
grain sorghum planting, were collected. This
period isconsidered most susceptible to
erosionand P losses. Runoff water from
natural rainfall was collected by delimiting 50
square foot areas (5 ft x 10 ft) with metal
frames driven approximately 3 inchésep into
the ground in each 10 x 50gdfiot. The runoff
from within these frames was directed to a
suanm then pumped though a series of
dividers (five spitters) to reduce the volume
and to obtain a composite sample. The
volume of runoff from the splitter outlet in
which the sample container had not run over
wabected and meased. This volume and
the splitter calibration factor for that outlet
(which was determine by running a known
volumewddter through the spitter) were
used todetermine the total amount of runoff
volume. Sediment concentration and losses,
total P (perchloric acid digestion of unfiltered
runoff samples), and soluble P (filtrate from
asnplestirough 45 um filters) concentrations
and losses in the runoff water were measured
in all years. Beginning in 1995, we also
nayzed runoff water fdbioavailable P (FeO-
strip extractable P). This is a relatively new
analyticalprocedure that has been correlated
with algae-useable P.  Rainfall amounts and
dates on which runoff were collected in 1994
erer 0.70 (5-649), 2.05 (6-5-94), 1.30 (7-1-
4)91.60 (7-184), and 1.10 inches (8-1-94);
in 1995: 0.80 (7-4-95), 1.94 (7-20-95), 1.68



(7-31-95), 0.72 (8-3-95), and 1.10 inches (8-
15-95); and in 1996 1.75 (5-26-96), 2.45 (6-
06-96), 2.02 (6-16-96), 1.85 (7-04-96), 1.28
(7-08-96), and 2.04 inches (7-22-96).
According to long-term rainfall information,
rainfall amounts were 20% below average
during the 1994 sartipg period, 20 % above
average dring the 1995 sampling period, and
38% aboveverage during the 1996 sampling
period. The P fertilizer treatments were
applied on 21 June 1994, ddly 1995, and 21
June 1996. Pioneer 8310 grain sorghum was
planted in 1994 and 1995, and Pioneer 8500
grain sorghum in 1996.

Results

For brevity of reporting, all data, except
for soluble P data for 1995, will be presented
as totals of samplingears or as averages over
period of years.

Runoff Volume and Soil Loss

The amount of surface water that ran off
varied with rainfallevents, tillage systems, and
years. Generally, most runoff occurred with
the largest and most intense rainfall events.
However, moisture and ittfiation differences
between tillage systems preceding the rainfall
events also influered runoff amounts. When
totaled across all 1994 samplireysd averaged
acrossall fertilizer treatments, runoff was
highest with the chisel-disk and ridge-till
systemsand lowest with no-till (Figure 1). In
1995, runoff was greatest with no-till and
ridge-till and lowest with chiselisk. This was
because tillage in the chisel-disk system dried
and bosened the soil prior to rainfall events,
which increased infiltration and reduced
runoff. INn1996, with above-average rainfall,
the ridge-till system had the most runoff.
These yearly fierences in runoff suggest that
rainfall timing, intensities, and amounts, as
well as differences in infiltration within the
tillage systems preceding the rainfall events,
interact to affect runoff. When averaged
acrossall sampling years (16 runoff events),
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the amount of runoff was 18 % of the total

ainfall received for the chisel-disk system, 21
fé6 the ridge-till system, and 18 % for the

no-till system, suggesting no significant
decrease in runoff volume with conservation
tillage compared to chisel-disk for this

impeffectly drained soil. This differs from

runoff reductions of up to 50 % and more

reportedwith conservation tillage systems in
other studies

Soil losses in the runoff water (Figure 2)
generally paralleled runoff amounts, but
intensity and timing of individual rainfall
events also influenced losses. Overall, soll
losses in the runoff water were greatest in
1996, when rainfall and runoff amounts were
highest. Sediment losses generally followed

the pattern chisel-disk > ridge-till > no-till,
sugeesting that full-width soil loosing and
residue incorporation result in greater soll
lossesthan partial (shaving of the ridge at
planting in the ridge-till system) eery limited
soil and residue disturbance (coulter at

planting in no-till).  Averaged across all
runoff events and years, soil losses for these
re- and postplant periods we&&6 ton/a for
thehisel-disk system, 0.48 ton/a five ridge-
till system, and 0.25 ton/a for the no-till
system. These are roughly 40 and 70 %
reductons in soil loss , respectively, for the
idge-till and no-till tillage systems, compared
tbe chisel-disk system. Although these
amounts are for only a part of the crop year,
at belowthe T (tolerance) level of 4 ton/a
for this soll.

Phosphorus Losses

Phosphorus losses were influenced by

rainfall events, tillage system, fertilizer
practices, and years. In 1995, a statistically

significanteraction (0.05 level) between
tillage systems and P fertilization practices

affected soluble and bioavailable P losses.
Consequently, main effects of tillage and

ertifizer practices for soluble and bioavailable
P losses are presented jointly. Total P losses



fertilizer practices for soluble and
bioavailable P losses are presented jointly.
Total P losses when summed across all
runoff events for 1994 (Figure 3) were
highest with the ridge-till and chisel-disk
systems, and lowest for no-till. These
differences generally paralleled soil losses.
In 1995, losses of total P were reduced and
were higher with no-till and ridge-till
compared to chisel-disk. This was because
of less runoff volume in the chisel-disk
system, resulting in lower soil and total P
losses. Total P losses in 1996 were highest
with chisel-disc, intermediate for ridge-till,
and lowest for no-till. This corresponds
again with the amount of soil loss. The
effects of the P fertilizer practices on losses
of total P were not statistically significant for
any year (data not shown). However, some
evidence indicated that surface applied P

may have been causing some increase in total

P losses.

Losses of soluble P were not affected by
the tillage and P fertilizer treatments in 1994.
In 1995, losses of soluble P varied across
tillage systems and interacted with P fertilizer
treatments (Table 4). The first event after P
application in 1994 resulted in only 0.01 inch
of runoff, whereas the first event after P
application in 1995 produced 0.40 inches of
runoff. Also, in 1994, 0.03 inches of rain fell
between P application and first runoff. In
1995, no measurable rainfall occurred
between P application and the first runoff. In
1996, two showers (0.07 and 0.24 inches)
occurred between P application and the first
event, which produced 0.31 inch of runoff.
In 1996, as in 1995, both tillage and P
fertilizer treatments caused significant
differences in soluble and bioavailable P
losses, but no significant interaction between
tillage systems and fertilizer treatments
affected P losses in 1996. Soluble P losses
averaged across all years and across all
runoff events are shown in Figure 4. In the
chisel-disk system, where broadcast P was
incorporated by field cultivation before
planting, increased losses of soluble P were
negligible compared to those with no P

fertilizer application. In the ridge-till system,
where the broadcast P fertilizer was applied
on the soil surface and was covered partially
by the shaving of the ridge at planting,
losses of soluble P increased moderately
compared to no P fertilizer application. In
the no-till system, where nearly all of the
broadcast P was left exposed on the soil
surface, soluble P losses increased nearly
sevenfold compared to no P fertilizer
applied. Knifed P, on the other hand, had
negligible effects on increased soluble P
losses compared to no P application in all
tillage systems. The 1995 soluble P data
(Table 4) also show that the losses of soluble
P in runoff for no-till and ridge-till were
highest for broadcast P in the first runoff
event (7-20-95) after P application and
diminished with successive runoff events.
Because losses of soluble P and total P in
runoff do not indicate exclusively algae-
useable P, bioavailable P tests for algae-
useable P in runoff water have been
developed. Comparisons of the FeO-strip
bioavailable P losses (Figure 5) with total P
and soluble P losses (Figures 3 and 4) show
a strong relationship with soluble P losses.
This suggests that for this soil type and
landscape, substantial bioavailable P losses
were associated with soluble P losses.

Grain Yield

Grain yield in 1994 was not affected
by tillage or the P fertilizer treatments. In
1995 and 1996, deep-banded P produced an
average grain sorghum yields 8 bu/a higher
than that with broadcast P. This should be
an incentive for crop poducers to adopt
deep-banded P fertilization practices.

Conclusions

These data suggest that on minimum
slope, imperfectly drained soils, conservation
tillage systems, especially no-till, can reduce

soil and sediment forms of P losses but can
have quite variable effects on soluble and
bioavailable (algae-useable) P losses,
depending on how the P fertilizer is applied.
If P fertilizer is broadcast and left on the



surface of the soil, the chance for losses of suggests that switching from full-width

soluble P is increased. If the P fertilizer is tillage systems like chisel-disk-field cultivate
subsurface applied, then soluble P losses are to conservation tillage systems must be
minimal compared to those with no P accompanied by practices that place P
fertilizer application. Our work also fertilizers below the soil surface, or algae

useable P (bioavailable P) in runoff actually
may increase.
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Table 4. Soluble P losses in surface water runoff as influenced by tillage and P

rate/placement, Ottawa, KS.

Date of Runoff Water Collection and Rainfall

Amount
7-4-95  7-20-95 7-31-95 8-3-95  8-15-95
Tillage System Fertilizer tmt. 0.80" 1.94" 1.e8" 0.72" 1.10" Tot35
g/a

Chisel-disk, fld. cult. P Check 0.0 2.9 2.2 1.4 0.4 6.8
Chisel-disk, fld. cult. 50 Ib/aP O BC 0.0 3.8 4.5 2.5 0.3 11.0
Chisel-disk, fld. cult. 50 Ib/a,P O KN 0.0 1.7 2.3 0.7 0.3 5.1
Ridge-till P Check 0.4 8.6 4.0 2.3 0.5 15.8
Ridge-till 50Ib/akR @ BC 0.7 45.7 10.6 8.7 1.7 67.4
Ridge-till 50 Ib/a B @ KN 0.4 7.5 5.4 2.3 0.7 16.3
No-till P Check 0.4 9.4 2.7 1.3 0.2 14.0
No-till 50 Ib/aB Q BC 1.0 129.5 20.6 57.6 2.1 210.7
No-till 50 Ib/a B Q KN 0.5 10.7 4.6 3.1 0.4 19.2

L.S.D. 0.05 0.8 33.0 5.1 7.7 1.2 33.9

Chisel-disk Ridge-till No-till
Tillage Systems

D Broadcast P D Knifed P

B check

Figure 5. FeO-strip bioavailable P losses as influenced

by tillage and P rate/placement (2-year average),
Ottawa, KS.
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HARVEY COUNTY EXPERIMENT FIELD

Introduction

Research at the Harvey County Experi-ment
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. Focus is primarily on wheat, grain
sorghum, and soybeans, but also includes
alternative crops such as corn and oats.
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., is all 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, as well 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 series
is slow to very slow, whereas permeability of
the Geary series is moderate.
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1995-1996 Weather Information

The 1995-1996 growing season will be
remembered as one of the harshest on record
for winter survival of wheat. Despite dry
conditions, stand establishment was nearly
normal. However, fall growth was limited
by the absence of any meaningful
precipitation until mid-December.  Dry
conditions continued through the winter and
early spring, with negligible precipitation
from January through April. Several cycles
of extreme cold and warm temperatures
continued into late March, causing major
stand loss in many wheat varieties. Favor-
able moisture and temperatures in May and
June enabled surviving plants to produce
reasonable to excellent wheat yields.

For row crops, above normal rainfall in
May followed by wet conditions in early
June caused delayed planting. Mid-season
rainfall was below normal and resulted in
some moisture stress in July. The return of
major rainfall events in August was pivotal to
the success of row crop production.

The number of days with air temperatures
equal to or greater than 99 °F totalled 2, 8,
5, and 3 for May, June, July, and August,
respectively. During the July-September
period, maximum air temperatures averaged
nearly 3 °F below normal, while minimum
temperatures were slightly above normal.
And, the seasonal total of sorghum Growing
Degree Days was slightly above normal.
Conditions as a whole were conducive to
high row crop yields with little or no
lodging. Sorghum and soybeans matured
well before the first fall frost on October 18.

Frost occurred last in the spring on April
23 and first in the fall on October 18. This
frost-free season of 178 days was about 10
days longer than normal.



Table 1. Monthly precipitation totals,inches - Harvey Co. Experiment Field, Hesston, KS.*

Month N Unit S Unit Normal Month N Unit S Unit Normal
1995 1996
October 0.25 0.40 2.55 March 1.59 1.81 2.42
November 0.02 0.01 1.73 April 1.47 2.03 2.71
December 0.94 0.55 1.16 May 6.54 6.13 4.41
June 3.46 2.98 4.67
1996 July 1.74 2.58 2.90
January 0.14 0.03 0.67 August 6.22 7.27 3.11
February 0.02 0.01 0.87 September 3.67 3.49 3.63
Twelve-month total 25.81 27.29  30.83
Departure from normal -4.77 -3.54

! Hairy vetch cover crop experiments as well as weed control investigations in sorghum and

soybeans were located at the South Unit. All other experiments reported here were

conducted at the North Unit.
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GRAIN SORGHUM COLD TOLERANCE

Mark M. Claassen and Paula Bramel-Cox

Introduction

From 1992 to 1994, research with sorghum
planting dates at Hesston showed that May
planting can increase grain yields
significantly when seasonal weather patterns
are favorable. Since sorghum typically is
planted after spring soil temperatures
approach 70 °F, when rapid emergence
normally occurs, little information is
available about the relative cold tolerance of
commercial hybrids. This experiment was
initiated to determine how various early and
medium maturing hybrids compare in their
ability to germinate and grow under cool
conditions.

Procedures

Nineteen sorghum hybrids were selected
for this study from various sources based on
maturity and supplier opinion of cold
tolerance characteristics. Wheat was grown
on the site in 1995. Reduced tillage practices
involved use of a V-blade, mulch treader,
and field cultivator. The area was fertilized
with 90 Ib N/a and 30 Ib P,0O./a broadcast
and incorporated in early April. Temik 15G
was applied for insect control in furrow with
the seed at planting on April 25 (DOP 1) and
June 19 (DOP 2). Sorghum was planted
about 1 in. deep at three seeds/ft of 30 in.
row, or 52,270 seeds/a. Immediately after
planting, the area was sprayed with Ramrod
4L + AAtrex 90 DF at 3.8 or 3.5 + 0.5 Ib
ai/a for weed control. However, some
mechanical weeding was done as necessary to
maintain control, primarily escaped grasses.
Four of the hybrids with significant lodging
in the April planting were hand harvested on
August 23. The remaining hybrids in DOP
1 were harvested on September 9.  All
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hybrids in DOP 2 were harvested on October
25.

Results

Soil temperature reached or exceeded 70 °F
for 5.5 hours at seed depth on April 26 but
returned to a range of 39 to 65 °F throughout
the remainder of the month. During the first
four days of May, soil warmed to an average
of 64 °F, and a daily average of 7 hours at or
above 70 °. This period coupled with
unseasonably high temperatures on May 7 -
9 caused most sorghum to emerge before
mid-May. Following the second date of
planting, average daily soil temperatures
were mostly above 80 °F.

In DOP 1, sorghum populations on May
11 averaged 35,500 plants/a or 68% of the
planting rate. Final populations on May 24
only increased to 38,300 plants/a, i.e, 73%
of the number of seed planted. Plant vigor
scores on May 24 were slightly higher than
on May 11, reflecting warmer temperatures.
However, a notably cooler trend followed,
which stressed sorghum at the end of the
month. NC+ 6B50 consistently had highest
plant populations and plant vigor ratings in
DOP 1 (Table 2).

DOP 2 sorghum was affected by soil
crusting after a hard rain on June 23. At 10
days after this planting, the average
population was 33,385 plants/a, i.e., 64% of
the planting rate. Only a slight increase of
4% occurred at 20 days after planting.
Sorghum hybrids in DOP 2 reached an
average maximum population of 34,754
plants/a on July 9. NC+ 6B50, NC+ 5C35
and ICI 5616 had highest stand percentages.
These hybrids also had highest plant vigor



ratings, which did not differ significantly
from six other hybrids.

Early planting increased the average length
of time from planting to half-bloom stage by
nearly 20 days. Casterline SR 305,
Greenbush GB5543-E, and Richardson Sprint
E had very large lodging percentages, while
most of the remaining hybrids had little or no
lodging in DOP 1. No significant lodging
occurred in DOP 2.

Sorghum yields averaged 79.1 bu/a for
DOP 1 and 98.1 bu/a for DOP 2. Pioneer

8505, Mycogen 1506, and NC+ 6B50 had .
the highest yields (87.5 bu/a avg.) in DOP 1
not differing significantly from that of
various other hybrids. Those with yields in
the top LSD group had an average early
vigor score slightly higher than the remaining
entries, but early vigor scores did not
correlate consistently with yields. Bird
damage was minor. In DOP 2, NC+ 6B50
did not attain the top yield group of Pioneer
8500, Pioneer 8505, Mycogen 1506, and ICI
5616, which averaged 119.3 bu/a

Table 2. Early planting effects on grain sorghum, Hesston, KS, 1996.

Sorghum Grain Test Plant Plant Population Half  Plant Lodg-

Brand Hybrid Yield Wit Vigor May 11 May24 Bloom® Ht ing

bu/a®  Ib/bu  score?  ------ 1000's------ days in %
Casterline SR 305 77.7 55.8 3.6 30.2 34.6 71 43 41
DeKalb DK-36 83.2*  58.2 3.0 38.9 43.6 76 42 2
DeKalb DK-38y 73.4 55.5 3.3 29.1 33.0 75 38 1
Delange DSA 117 75.6 57.0 3.0 32.8 34.9 76 37 3
Golden Harvest H-338WC  68.6 57.3 2.9 39.3 42.2 76 39 11
Golden Harvest H-403 71.8 58.8 2.9 36.2 38.6 74 39 5
Greenbush GB5543-E 72.0 57.3 2.9 39.1 40.0 71 46 77
ICI 5616 85.2* 57.8 2.8 39.9 42.5 74 40 3
Mycogen 1482 81.4* 57.8 3.3 28.5 31.7 77 40 0
Mycogen 1506 87.3* 59.1 3.2 29.3 33.0 80 49 0
Mycogen T-E Hardy 78.0 58.6 3.1 36.7 38.1 79 39 0
NC+ 5C35 76.4 55.8 3.2 37.2 41.1 68 38 3
NC+ 6B50 87.0* 57.4 2.5 43.4 46.5 76 42 4
N. King KS-555Y 76.0 58.0 3.0 41.4 42.5 76 41 10
Pioneer 8500 83.1*  58.6 2.8 37.0 38.3 75 44 5
Pioneer 8505 88.2*  59.0 3.0 35.8 38.6 75 43 3
Pioneer 8699 85.6*  57.5 3.5 32.4 37.8 73 41 4
Pioneer 8925 76.4 57.4 3.2 37.8 39.2 66 39 1
Richardson Sprint E 78.5% 573 3.0 36.8 39.2 72 47 59
Triumph TR 459 78.8*  58.8 3.3 28.4 30.4 78 39 0
LSD .05 9.7 0.80 0.2 3.8 2.5 0.9 2 9

! Average of four replications adjusted to 12.5% moisture.
2 Rated May 11 on a scale of 1 to 5: 1 is best and 5 is poorest.

% Days from planting to 50% bloom.
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Table 3. June planting effects on grain sorghum, Hesston, KS, 1996.

Sorghum Grain  Test Plant  Plant Population Half  Plant  Lodg-
Brand Hybrid Yield Wt Vigor June29 July9 Bloom® Ht ing
bu/a® Ib/bu score’  ------ 1000"s------ days in %
Casterline SR 305 99.8 57.8 2.6 37.1 38.2 49 46 0
DeKalb DK-36 92.7 59.1 2.9 28.1 29.5 55 41 0
DeKalb DK-38y 729 576 3.0 22.8 25.0 56 39 0
Delange DSA 117 59.6 56.8 2.9 25.0 26.6 53 37 0
Golden Harvest H-338WC 89.9 594 22 30.2 32.6 57 41 0
Golden Harvest H-403 95.5 59.7 2.2 31.8 32.3 51 40 0
Greenbush GB5543-E ICI 949 60.0 2.2 33.3 33.5 51 48 0
5616 116.4* 59.1 1.8 41.9 42.5 58 42 0
Mycogen 1482 100.6 58.8 2.5 31.4 33.4 57 40 0
Mycogen 1506 117.2* 59.4 2.8 26.4 26.8 62 53 0
Mycogen T-E Hardy 99.8 59.7 24 37.3 38.8 59 40 0
NC+ 5C35 82,5 594 1.9 40.0 41.1 50 40 0
NC+ 6B50 106.3 59.2 1.6 41.7 41.3 53 43 0
N. King KS-555Y 104.0 59.9 2.5 32.0 33.1 59 43 0
Pioneer 8500 124.6* 60.3 2.2 33.3 34.2 56 44 0
Pioneer 8505 118.8* 60.4 1.9 36.7 38.3 55 43 0
Pioneer 8699 106.1 59.8 2.6 35.0 37.7 50 42 0
Pioneer 8925 615 574 238 35.4 37.2 47 38 3
Richardson Sprint E 108.7  59.5 1.8 34.7 35.5 52 49 0
Triumph TR 459 107.9 59.8 2.5 32.9 36.4 60 42 0
LSD .05 11.3 0.75 0.6 2.8 3.0 1 1 NS

! Average of four replications adjusted to 12.5% moisture.

2 Rated June 29 on a scale of 1 to 5: 1 is best and 5 is poorest.
% Days from planting to 50% bloom.
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GAUCHO SEED TREATMENT EFFECT ON GRAIN SORGHUM

Mark M. Claassen

Introduction

Chinch bug infestations vary considerably
both regionally in south central Kansas as
well as locally in proximity to winter wheat
fields. Use of a planting-time treatment for
chinch bug control usually is not considered
viable for early-planted grain sorghum
because of insecticide dissipation by the time
that chinch bugs migrate from wheat to
sorghum. On the other hand, in early
sorghum, a planting-time insecticide may be
justified because of the potential for wire
worm damage associated with slower
germination and emergence. For sorghum
planted in the conventional range of dates in
June, use of a planting time insecticide can
be more effective for chinch bug control than
postemergence foliar insecticide application
when adequate soil moisture is present for
insecticide uptake by sorghum. The loss of
granular Furadan for sorghum has further
reduced the number of insecticide options for
sorghum at planting. Research at Hesston
was conducted to determine the effect of
Gaucho seed-treatment fungicide on plant
populations, early plant vigor, and yield of
sorghum planted very early as well as at a
conventional time in an environment where
light chinch bug populations were present.

Procedures

Five sorghum hybrids with Gaucho treated
and untreated seed from the same seed lot
were planted at early (April 26) and
conventional (June 19) dates. A sixth hybrid
was added to the June planting. Temik 15 G
in furrow at planting also was included as a
treatment with two hybrids (Tables 4,5).

The experiment site had been cropped
continuously to sorghum. Reduced tillage
practices were used for seedbed preparation.
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Fertilizer and herbicide applications as well
as planting rates were the same as those
noted for the preceding sorghum cold
tolerance experiment. Harvesting was
completed September 6 and October 25 for
sorghum in the early and conventional
planting dates.

Results

In the April planting, there was no
consistent effect of Gaucho on early plant
populations, plant vigor, or final stands.
Also, there was no interaction between
hybrids and Gaucho seed treatment. Lodging
ranged from 0 to 7%, and had no
relationship with treatments. Gaucho was
associated with a slight increase in the
number of heads/plant as well as an average
yield increase of 7 bu/a. Mycogen 1552 and
NC+ 271 had largest yield increases of 10.8
and 12.4 bu/a. Temik significantly increased
the yield of Pioneer 8500, whereas Gaucho
did not. Gaucho had no effect on sorghum
test weight.

Hard rainfall 4 days after the June planting
caused soil crusting. At 10 days after that
planting, Gaucho treated sorghum had an
average increase of 6,300 plants/a. Most of
this increase was still observed at 20 days
after planting. Early plant vigor was slightly
greater for Gaucho treated than for untreated
sorghum. There was no treatment effect on
maturity, heads/plant, or test weight, and no
lodging. However, large yield increases in
the range of 15 to 21 bu/a occurred with
Gaucho treated DeKalb DK-56, Mycogen
1552, and NC+ 271. The average Yyield
increase with Gaucho for all hybrids was
11.7 bu/a.



Table 4. Gaucho and early planting effects on grain sorghum, Hesston, KS, 1996.

Plant Population

Sorghum Grain Test Plant Half Heads/

Brand Hybrid Insecticide*  Yield Wt Vigor May 1l May 22 Bloom Plant
bu/a Ib/bu  score? 1000's/a days®

Cargill 607E None 56.4 57.4 3.6 29.3 36.1 76 1.3
Cargill 607E Gaucho 54.8 58.1 3.5 28.0 35.4 75 1.3
DeKalb DK-56 None 65.4 58.0 3.4 24.8 27.9 85 1.4
DeKalb DK-56 Gaucho 71.8 58.1 3.3 25.3 29.4 84 1.3
Mycogen 1552 None 58.4 58.7 3.9 21.9 25.6 83 1.6
Mycogen 1552 Gaucho 69.2 58.7 4.0 21.0 23.7 82 1.9
Mycogen 1506 None 66.8 58.8 3.2 26.7 28.9 80 1.6
Mycogen 1506 Temik 72.5 58.8 3.1 29.0 30.9 79 1.5
Pioneer 8500 None 59.2 58.1 2.8 36.6 38.6 75 1.4
Pioneer 8500 Gaucho 66.0 58.5 3.0 32.2 35.6 74 1.7
Pioneer 8500 Temik 70.5 58.5 2.6 40.0 41.4 74 1.4
NC+ 271 None 58.1 57.5 3.1 33.5 36.4 82 1.1
NC+ 271 Gaucho 70.5 57.6 2.9 32.8 36.1 82 1.2
LSD .05 9.2 0.68 0.3 3.2 3.1 1 0.18
Main effect means*:

Hybrid

Cargill 607E 55.6 57.7 3.5 28.6 35.7 75 1.3

DeKalb DK-56 68.6 58.1 3.3 25.0 28.6 84 1.4

Mycogen 1552 63.8 58.7 3.9 21.5 24.6 82 1.7

Pioneer 8500 62.6 58.3 2.9 34.4 37.1 74 1.5

NC+ 271 64.3 57.5 3.0 33.1 36.2 82 1.2

LSD .05 7.1 0.6 0.2 2.5 2.4 0.7 0.14

Insecticide

None 59.5 57.9 3.3 29.2 32.9 80 1.4

Gaucho 66.5 58.2 3.3 27.9 32.0 79 1.5

LSD .05 4.5 NS NS NS NS 0.4 0.09

! Seed treated with Gaucho 480 at 8 fl oz/cwt. Temik 15 G applied in furrow at 7 Ib/a.

2 Visual rating May 11 on a scale of 1 to 5: 1 is best and 5 is poorest.

® Days from planting to half bloom.

* Main effect means compared only for hybrids having same seed lot with and without Gaucho.
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Table 5. Gaucho and June planting effects on grain sorghum, Hesston, KS, 1996.

Plant Population

Sorghum Grain Test Plant Half  Heads/
Brand Hybrid Insecticide’  Yield Wit Vigor June29 July9  Bloom Plant
bu/a Ib/bu  score’ 1000's/a days®
Cargill 607E None 84.2 58.8 2.7 30.6 33.0 60 1.2
Cargill 607E Gaucho 91.5 58.9 2.5 35.8 37.3 59 1.3
DeKalb DK-56 None 81.2 57.8 2.9 24.6 28.5 68 1.1
DeKalb DK-56 Gaucho 96.8 58.1 2.8 32.8 35.8 68 1.1
Mycogen 1552 None 94.8 59.2 2.7 28.2 30.4 63 1.2
Mycogen 1552 Gaucho 110.1 59.1 2.0 32.7 35.4 63 1.3
Mycogen 1506 None 82.6 58.6 2.4 21.5 22.7 63 1.4
Mycogen 1506 Temik 116.8 59.0 2.4 32.7 35.2 63 1.3
Pioneer 8500 None 102.8 60.2 2.6 29.8 32.2 59 1.4
Pioneer 8500 Gaucho 106.6 60.2 1.7 39.6 40.0 58 1.3
Pioneer 8500 Temik 98.1 60.4 2.0 38.8 40.6 58 1.3
Pioneer 8505 None 101.7 59.8 2.3 34.3 37.0 57 1.2
Pioneer 8505 Gaucho 109.3 60.2 1.6 41.3 42.1 57 1.3
NC+ 271 None 79.4 58.3 2.6 26.0 27.4 64 1.1
NC+ 271 Gaucho 100.3 59.0 2.7 29.2 32.0 64 1.2
LSD .05 10.9 0.65 0.4 4.0 4.2 1.3 0.13
Main effect means*:
Hybrid
Cargill 607E 87.8 58.8 2.6 33.2 35.2 59 1.2
DeKalb DK-56 89.0 57.9 2.9 28.7 32.1 68 1.1
Mycogen 1552 102.5 59.2 2.4 30.5 32.9 63 1.2
Pioneer 8500 104.7 60.2 2.1 34.7 36.1 58 1.4
Pioneer 8505 105.5 60.0 1.9 37.8 39.5 57 1.2
NC+ 271 89.9 58.7 2.6 27.6 29.7 64 1.2
LSD .05 6.3 0.49 0.3 2.2 2.3 0.95 0.09
Insecticide
None 90.7 59.0 2.6 28.9 31.4 62 1.2
Gaucho 102.4 59.2 2.2 35.2 37.1 61 1.2
LSD .05 3.6 NS 0.2 1.3 1.3 NS NS

! Seed treated with Gaucho 480 at 8 fl oz/cwt. Temik 15 G applied in furrow at 7 Ib/a.

% Visual rating June 29 on a scale of 1 to 5: 1 is best and 5 is poorest.

% Days from planting to half bloom.

* Main effect means compared only for hybrids having same seed lot with and without Gaucho.
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EFFECTS OF HAIRY VETCH WINTER COVER CROP TERMINATION
DATE AND NITROGEN RATES ON GRAIN SORGHUM!

Mark M. Claassen

Introduction

Interest in the use of legume winter cover
crops has been rekindled by concerns for soil
and water conservation, dependency on
commercial fertilizer, and maintenance of soil
quality. Hairy vetch is a good candidate for
the cover crop role because it can be established
in the fall when water use is reduced, it has
winterhardiness, and it can fix substantial
nitrogen (N). This experiment was conducted
to investigate the effect of hairy vetch and N
fertilizer rates on the supply of N to the
succeeding grain sorghum crop as well as to
assess sorghum yield response when the vetch is
terminated at different time intervals ahead of
sorghum planting.

Procedures

The experiment was established on a Geary
silt loam soil on which unfertilized winter wheat
was grown in 1995. Detailed soil sampling was
done in the fall prior to vetch planting to
establishment soil nutrient and moisture status.
Additional soil sampling was done at vetch
termination and grain sorghum planting as well
as at the end of the season.

Reduced tillage practices with a disk and field
cultivator were used to control weeds and
prepare a seedbed. Hairy vetch plots were
roller harrowed and planted at 15 Ib/a in 8 in.
rows with a grain drill equipped with double-
disk openers on September 15, 1995.

This project was funded partially by a USDA (SARE) grant through the Kansas Rural Center.
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Rainfall shortly after planting favored hairy
vetch fall stand establishment. Volunteer
wheat was controlled by a mid-October
application of Fusilade + crop oil

concentrate (2 oz ai/a + 1% v/v). Fall,
winter, and early spring months were very
dry. Consequently, hairy vetch had too little
growth to merit termination in early April, the
first target date. Subsequent wet weather
delayed initial termination by disking until
May 20 (DOT 1). Hairy vetch in a second set
of plots was terminated in like manner on
June 11 (DOT 2), about 5 weeks later than
intended.

Vetch forage yield was determined by
harvesting a 1 meter? area in respective plots
on May 16 and June 11. Nitrogen fertilizer
was broadcast as ammonium nitrate on
specified plots before the last preplant tillage
on June 14. Pioneer 8505 grain sorghum
treated with Concep 11l safener and Gaucho
insecticide was planted at approximately
42,000 seeds/a on June 14. Weeds were
controlled with preemergence application of
Microtech + atrazine (2.5 + 0.25 Ib ai/a).
Grain sorghum was combine harvested on
October 27.

Results

Initial soil nitrate N and available P
averaged 36 Ib/a and 51 Ib/a, respectively,
with an organic matter level of 2.8%. Hairy
vetch provided adequate late fall ground cover



(40%) to provide protection from soil erosion
(Table 6)

Rainfall in late April and early May allowed
hairy vetch to develop considerable growth. At
DOT 1, vetch was about 21 in. tall and had
reached 20 to 30% bloom stage. It ranged from
late bloom to early seed formation stages at
DOT 2. Average hairy vetch dry matter yield
was just under 2 tons/a at DOT 1 and nearly 2.5
tons/a at DOT 2. The average N content was
2.73% and 2.62%, respectively. Consequently,
the average potential amount of N to be
mineralized for use by the sorghum crop was
105 to 127 Ib/a.

Disking to terminate hairy vetch growth
reduced soil moisture at the surface, particularly
in DOT 2. Sorghum stands averaged about
8,000 plants/a less in DOT 2
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than in DOT 1 or no-vetch plots (Table 7).
Whole-plant N content at the 6-leaf stage was
highest for sorghum after vetch in DOT 2 and
reflected some response to N rate in the
absence of a prior vetch cover crop. Leaf N
at boot to early heading stage tended to be
highest at the highest N rates, but without
significance in all cases. Sorghum following
vetch required 2 to 4 days longer to reach half
bloom than sorghum without a preceding
cover crop. Averaged over N rates, sorghum
yields were 6 to 12 bu/a lower after vetch
than where no cover crop had been grown.
This negative effect of hairy vetch was
accounted for by adjusting sorghum yields for
soil P removal by vetch. Yields tended to
increase with N rate in sorghum after vetch,
mainly at the 60 Ib/a. However, the N rate
effect on sorghum with no preceding cover
crop was not significant.



Table 6. Initial soil test values, hairy vetch fall ground cover, and hairy vetch yield at spring termination,
Hesston, KS, 1996.

Initial Avail. Soil Fall
Cover Crop/ N Soil Soil Organic ~ Ground Hairy Vetch’
Termination Rate!  NO,-N? P Matter ~ Cover? Yield N P
Ib/a Ib/a Ib/a % % ton/a Ib/a Ib/a
None 0 50 52 2.9 - - - -
30 33 55 3.0 - - - -
60 33 51 2.8 - - - -
90 34 51 2.7 - - - -
Vetch-May 20 0 33 57 3.1 41 2.03 114 11.98
30 35 43 2.6 40 1.77 87 5
60 39 51 2.9 41 1.95 111 12.9
90 31 47 2.7 37 1.95 108 11.6
Vetch-June 11 0 35 47 2.7 36 2.22 115 12.7
30 37 50 2.8 36 2.43 114 12.7
60 39 49 2.9 42 2.52 135 14.8
90 40 53 3.0 42 2.62 145 17.6
LSD .05 NS NS NS NS 0.54 33 5.8
Means:
Cover Crop/
Termination.
None 37 52 2.8 - - - -
Vetch-May 20 36 50 2.8 40 1.92 105 11.2
Vetch-June 11 36 50 2.8 39 2.45 127 14.4
LSD .05 NS NS NS NS 0.27 17 2.9
N Rate
0 39 52 2.9 39 2.12 115 12.3
30 35 49 2.8 38 2.10 101 10.6
60 37 50 2.9 41 2.23 123 13.8
90 35 50 2.8 39 2.28 127 14.6
LSD .05 NS NS NS NS NS NS NS

L' N applied as 34-0-0 June 14, 1996.

2 Mean nitrate nitrogen (0 - 2'), available P (0-6") and organic matter (0-6") on Sept. 1, 1995, 14 days
before hairy vetch planting.

% Vetch cover estimated by 6" intersects on one 40" diagonal line transect per plot on November 20, 1995.
4 Oven dry weight as well as N and P content determined just prior to respective vetch terminations.
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Table 7. Effect of hairy vetch termination date and N rate on nutrient uptake, maturity, and yield of grain
sorghum, Hesston, KS, 1996.

Adjusted
Cover Crop/ N Plant Leaf Leaf Half Grain Grain
Termination Rate’  Stand N? N3 p3 Bloom Yield® Yield®
Ib/a  1000's/a % % % days* bu/a bu/a
None 0 36.6 3.73 2.69 0.334 57 118 115
30 36.4 4.03 2.79 0.342 56 125 116
60 35.3 3.83 2.85 0.347 56 121 113
90 35.2 3.98 2.91 0.357 56 127 120
Vetch-May 20 0 36.5 3.73 2.57 0.316 58 103 103
30 36.4 3.72 2.67 0.320 59 111 112
60 35.6 3.79 2.70 0.329 57 118 122
90 35.9 3.85 2.64 0.319 59 113 114
Vetch-June 11 0 29.7 3.96 2.57 0.311 64 104 107
30 29.5 3.98 2.59 0.312 63 109 113
60 28.9 4.10 2.76 0.327 61 123 128
90 23.6 4.00 2.72 0.330 61 111 119
LSD .05 2.8 0.16 0.19 0.023 3.2 13.1 13.1
Means:
Cover Crop/
Termination
None 35.9 3.89 2.81 0.345 56 123 116
Vetch-May 20 36.1 3.78 2.65 0.321 58 111 113
Vetch-June 11 27.9 4.00 2.66 0.320 62 117 117
LSD .05 1.4 0.08 0.09 0.011 1.6 6.6 NS
N Rate
0 34.3 3.81 2.61 0.320 59 108 109
30 34.1 3.91 2.68 0.325 59 115 114
60 33.3 3.91 2.77 0.334 58 120 121
90 315 3.94 2.76 0.335 59 117 118
LSD .05 2.0 0.09 0.11 0.013 NS 7.6 7.6

! N applied as 34-0-0 June 14, 1996.

2 Whole-plant N content at 6-leaf stage adjusted for variation in initial soil N and P.

% Leaf N and P at late boot to early heading stage adjusted for variation in initial soil N and P.
* Days from planting to half bloom.

® Grain yield adjusted to 12.5% moisture and constant initial soil N and P.

® Grain yield adjusted for moisture and vetch soil P removal.
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RESIDUAL EFFECT OF HAIRY VETCH WINTER COVER CROP,
SPRING TILLAGE, AND N RATE ON NO-TILL WHEAT AFTER GRAIN
SORGHUM

Mark M. Claassen

Introduction

Hairy vetch can be used as a winter cover
crop to provide protection against soil erosion
and contribute nitrogen to succeeding crops. It
can be propitiously grown in a wheat-grain
sorghum rotation by establishment in the fall
after wheat harvest. Termination of the vetch
in the spring allows grain sorghum to be
planted in a normal June time frame. This
experiment was conducted to investigate the
residual effect of hairy vetch seeding rate,
method of spring termination, and N rate on
the supply of N to no-till winter wheat planted
shortly after sorhgum harvest as well as to
assess wheat yield response.

Procedures

Hairy vetch was established on a Smolan
silt loam soil in early October of 1994
following spring oats. A grain drill with
double disk openers on 7 in. spacing was used
to seed the vetch at 25 and 40 Ib/a. Volunteer
oats were eliminated by an early November
application of Fusilade + crop oil concentrate
(2 oz ai/a + 1% v/v). Spring termination of
hairy vetch was delayed by cool and wet
conditions. Vetch forage yield was determined
by harvesting a 1 meter? area in each plot on
June 7. The entire site was then sprayed with
Roundup + 2,4-D,,, + Pen-A-Trate I
nonionic surfactant (0.375 + 0.71 Ib ae/a +
0.5%). Nitrogen fertilizer was broadcast as
ammonium nitrate on specified plots prior to
tillage (disk, roller harrow) later in June after
some soil drying had occurred. Pioneer 8500
grain sorghum treated with Concep Il safener
and Gaucho insecticide was planted at
approximately 30,000 seeds/a on June 27,
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1995. Temik 15G insecticide at 7 Ib/a was
applied in the furrow with the seed at planting.
Weeds were controlled with preemergence
application of Lasso + atrazine (2.0 + 0.5 1b
ai/a). Grain sorghum was combine harvested
on October 27.

Wheat cultivar 2163 was no-till planted into
sorghum stubble at 75 Ib/a on November 6,
1995. No fertilizer was applied. Nutrient
status of wheat was determined from whole-
plant samples of three tillers from six locations
within each plot collected when plants were
fully headed.

Results

Mid-October rain enabled vetch to emerge
slowly, later that month. Fall growth remained
rather limited. However, cool wet conditions
allowed hairy vetch to develop considerable
spring growth. At the time it was controlled
with herbicide, vetch was about 22 in. tall and
had reached late bloom stage. Hairy vetch
production was not affected by seeding rate.
Average hairy vetch dry matter yield was 2.54
tons/a with an average N content of 2.62%
(Table 8). Consequently, the average potential
amount of N to be mineralized for use by the
sorghum crop was 133 Ib/a. Despite late June
planting and an early fall frost, sorghum yields
averaged 84 bu/a. However, there were no
significant effects of hairy vetch, tillage, or N
rate on yield.

Wheat emergence was delayed by late
planting and dry conditions. Little or no
tillering occurred until spring. An extremely
dry winter as well as cyclical periods of warm
and cold temperatures caused considerable



wheat stress. However, favorable spring
moisture and temperatures allowed late tillering
to occur and development of reasonable yields
under the circumstances. Residual effect of
hairy vetch produced an average wheat yield
increase of 6.5 bu/a, with no effect of vetch
seeding rate. At the zero level of fertilizer N
on the previous sorghum crop, vetch increased
wheat yield by 7.9 bu/a. Prior tillage system
for grain sorghum had no effect on yield of
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wheat. Residual effect of 50 Ib N/a on
sorghum improved wheat production by 2.8
bu/a. Whole-plant analysis showed a
significant increase of 0.41% N in wheat that
followed sorghum after vetch. Residual no-till
and N fertilizer effects on plant N content also
were significant, but smaller. Similar trends in
treatment effects on grain N levels also
occurred. Residual effect of vetch on wheat
grain represented an increase of 1% protein.



Table 8. Residual hairy vetch cover crop, tillage and N rate effects on no-till wheat after grain sorghum.
Hesston, KS, 1996.

Hairy Vetch Tillage N Vetch Yield* Grain Bushel Plant Grain
Seeding Rate!  System?  Rate® Forage N Yield Wt N°® N

Ib/a ton/a Ib/a bu/a Ib --%---  ---%---

0 NT 0 ---- ---- 20.9 56.6 1.21 1.87

0 NT 50 25.6 56.6 1.19 1.88

0 Disk 0 21.9 56.5 1.02 1.89

0 Disk 50 22.9 56.8 1.16 1.91

25 NT 0 2.72 149 28.1 56.3 1.45 2.04

25 NT 50 2.19 121 30.2 56.0 1.80 2.19

25 Disk 0 2.61 133 27.2 56.1 1.32 2.01

25 Disk 50 2.59 144 31.1 55.8 1.47 2.07

40 NT 0 2.63 125 29.4 56.4 1.55 2.08

40 NT 50 2.42 135 30.9 56.1 1.77 2.19

40 Disk 0 2.74 139 27.1 55.9 1.44 1.98

40 Disk 50 2.44 119 30.6 56.0 1.58 2.05
LSD .05 5.5 0.7 0.22 0.12

Main Effect Means:
Seeding Rate

0 22.8 56.6 1.14 1.89

25 2.53 137 29.2 56.1 1.51 2.08

40 2.55 130 29.5 56.1 1.59 2.07

LSD .05 NS NS 2.8 0.4 0.11 0.06
Tillage System

No Till 2.49 133 27.5 56.3 1.49 2.04

Disk 2.59 134 26.8 56.2 1.33 1.98

LSD .05 NS NS 0.09 0.05

N Rate

0 2.68 137 25.8 56.3 1.33 1.98

50 2.41 130 28.6 56.2 1.49 2.05

LSD .05 2.3 NS 0.09 0.05

! Vetch seeded in the fall of 1994.

2 Seedbed preparation for sorghum planting (spring of 1995).

% N rates applied prior to preceding grain sorghum crop only.

* Oven-dry weight and N content determined prior to application of specified N rates.
® Whole-plant nutrient concentrations of fully headed wheat.
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HERBICIDES FOR WEED CONTROL IN GRAIN SORGHUM

Mark M. Claassen

Introduction

Relatively recent development of two
sulfonylurea herbicides, Peak and Permit, has
presented sorghum growers with an alternative
to major dependency on atrazine for broadleaf
weed control. This experiment was conducted
to evaluate Peak, Permit, and various herbicide
combinations for pigweed control and crop
safety in sorghum.

Procedures

Spring oats were grown on the experiment
site in 1995. The soil was a Geary silt loam
with pH 7.0 and 2.3% organic matter.
Fertilizer nitrogen was applied at 87 Ib/a as 46-
0-0 on April 19. Weed seed was broadcast
over the area to enhance the uniformity of
weed populations.  Mycogen 1482 with
Concep 111 safener and Gaucho insecticide seed
treatment were planted at approximately
38,100 seeds/a in 30 in. rows on June 14,
1996. Seedbed condition was excellent. All
herbicides were broadcast in 20 gal/a of water,
with four replications per treatment (Table 9).
Preemergence applications were made shortly
after planting with XR8003 flat fan nozzles at
18 psi. Postemergence treatments were applied
in the same manner on July 2 to 0.5 to 4 in.
pigweeds (a few larger plants) and 7 to 12 in.
sorghum. Plots were not cultivated. Crop
injury and weed control were rated at various
times during the growing season. Sorghum
was harvested on November 7 with a modified
Gleaner E combine equipped with Hesston
Headhunters.

Results
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More than 1.5 in. of rain fell 9 days after
planting. Very dense redroot pigweed
populations developed. Palmer amaranth
represented about 15% of the pigweed
population in untreated check plots. However,
Palmer amaranth density was light and variable
over the site. Large crabgrass and green
foxtail populations also were light.

Significant crop injury occurred with
treatments involving Banvel or 2,4-D (Salvo).
Typical symptoms were rolled leaves, leaning
plants, or general stress. In most cases, there
were minimal effects on yields. Permit caused
some reduction in sorghum height, but did not
appear to reduce yields.

Dual 11, Partner, and Ramrod provided
excellent preemergence control of green foxtail
and large crabgrass, but had little effect on
pigweeds.  All herbicide treatments for
broadleaf weeds provided excellent control of
redroot pigweeds, and usually slightly less
control of Palmer amaranth. Atrazine + COC
as well as Permit at 0.031 Ib a.i./a
postemergence following Ramrod
preemergence were least effective on Palmer
amaranth. There were no apparent Peak or
Permit rate effects on weed control.

All herbicide treatments improved sorghum
yield significantly. Increases ranged from 13 to
70 bu/a. A majority of the treatments resulted
in yields not differing significantly from the
hand-weeded check. Test weights were high.
Significant reduction in test weight was noted
primarily with Dual Il and Partner alone.
There was no lodging.



Table 9. Herbicide effects on weeds and grain sorghum, Hesston, KS, 1996.

Weed Control*

Herbicide Rate Tim- Inj. Rrpw Paam Grft Lacg
Treatment’ Ib ai/a ing® 7/11 10/9 10/9 10/9  10/9 Yield®
% % % % % bu/a

1 Dual 11 1.5 Pre 0 37 1 100 100 62
2 Bicep Il Lite 3.0 Pre 0 100 -- 100 99 110
3 Bullet 2.75 Pre 0 98 -- 99 100 110
4 Lariat 2.75 Pre 0 100 -- 100 100 105
5 Partner 1.50 Pre 0 39 - 100 100 67
6 Ramrod + Atraz 3.0+ 1.0 Pre 0 99 100 99 99 116
7 Guardsman 2.8 Pre 0 100 -- 100 100 106
8 Dual |1 1.5 Pre

Peak + COC 0.0178 + 1.0 qt Post O 100 94 100 99 113
9 Dual 1l 1.5 Pre

Peak + COC 0.0268 + 1.0 gt Post O 100 95 99 100 105
10 Dual 11 1.5 Pre

Peak + COC 0.0356 + 1.0 qt Post 2 100 96 100 100 116
11 Dual 11 15 Pre

Peak + Atraz + COC 0.0178 + 0.75 + 1.0 gt Post O 100 99 100 100 119
12 Dual 11 1.5 Pre

Peak + Banvel + NIS 0.0178 + 0.25 + 0.25%  Post 25 100 97 99 99 107
13 Ramrod 3.0 Pre

Peak + NIS 0.0268 + 0.25% Post 1 100 98 99 99 105
14 Partner 1.5 Pre

Permit + NIS 0.031 + 0.25% Post 8 98 96 100 100 112
15 Partner 1.5 Pre

Permit + NIS 0.047 + 0.25% Post 9 100 98 100 99 109
16 Partner 1.5 Pre

Permit + NIS 0.062 + 0.25% Post 10 99 97 98 100 111
17 Partner 1.5 Pre

Permit + Salvo + NIS  0.031 + 0.125 + 0.25%  Post 5 100 99 100 100 109
18 Partner 1.5 Pre

Permit + Salvo + NIS  0.031 + 0.25 + 0.25% Post 11 100 100 100 100 112
19 Partner 1.5 Pre

Permit + Banvel + NIS 0.031 + 0.125 + 0.25%  Post 10 100 -- 100 99 117
20 Partner 1.5 Pre

Permit + Banvel + NIS 0.031 + 0.25 + 0.25% Post 21 100 92 100 99 117
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(Continued)
Table 9. Herbicide effects on weeds and grain sorghum, Hesston, KS, 1996.*

Weed Control*

Herbicide Rate Tim- Inj. Rrpw Paam Grft Lacg
Treatment? Ib ai/a ing® 7/11  10/9 10/9  10/9 10/9 Yield®
% % % % bu/a  Ib/bu

21 Partner 1.5 Pre

Permit + Buctril + NIS 0.031 + 0.125 + 0.25%  Post 5 99 93 100 99 103
22 Partner 1.5 Pre

Permit + Buctril + 0.031 + 0.25 + 0.25% Post 4 99 94 100 100 111

NIS
23 Partner 1.5 Pre

Permit + Atraz + 0.031 + 0.75 + Post 4 100 -- 100 100 115

cocC 1.0qt
24 Ramrod 3.0 Pre

Permit + NIS 0.031 + 0.25% Post 7 99 89 100 98 109
25 Partner 1.5 Pre

Salvo (2,4-D) 0.5 Post 20 100 - 100 100 110
26 Partner 1.5 Pre

Banvel 0.25 Post 18 99 -- 100 100 110
27 Shotgun 0.81 Post 15 98 -- 97 91 98
28 Marksman 0.8 Post 25 98 -- 94 92 108
29 Atrazine + COC 1.0+ 1.0qt Post O 97 85 98 95 112
30 Buctril/Atraz 0.94 Post 2 95 94 100 92 107
31 Hand Weed 0 0 0 0 0 119
32 No Herbicide 0 0 0 0 0 49

LSD .05° 2 6 6 2 5 12

! This research was partially supported by CIBA and Monsanto.
2 Formulations: AAtrex 90 DF, Banvel 4 SC, Bicep Il Lite 4.9 SC, Buctril/Atrazine 3 F, Bullet 4 F, Dual Il
7.8 EC, Guardsman 5 SC, Marksman 3.2 F, Lariat 4 EC, Partner 65 DF, Peak 57 WG, Permit 75 DF,
Ramrod 4 L, Salvo 5 EC, Shotgun 3.25 F. COC = Farmland Crop Oil Plus crop oil concentrate.

NIS = Pen-A-Trate Il nonionic surfactant.
® Pre = preemergence to sorghum and weeds on June 14.

Post = postemergence to sorghum 7 to 12" pigweeds 0.5 to 4" on July 2.
* Rrpw = redroot pigweed; Paam = palmer amaranth; Grft = green foxtail; and Lacg = large crabgrass.
> Adjusted to 12.5% moisture.
® Treatments 31 and 32 not included in calculation of LSD's for weed control means.
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HERBICIDES FOR WEED CONTROL IN SOYBEANS
Mark M. Claassen

Introduction

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

Procedures

Spring oats were grown on the experiment
site in 1995. The soil was a Geary silt loam
with pH 7.0 and 2.4% organic matter.
Pigweed seed was broadcast prior to the last
preplant tillage operation to promote the
uniformity of weed populations.  Asgrow
A4045 STS soybeans were planted at 7 seeds/ft
in 30 in. rows on June 17, 1996. Seedbed
condition was excellent. All herbicides were
broadcast in 20 gal/a of water, with four
replications per treatment.  Preemergence
applications were made shortly after planting
with XR8003 flat fan nozzles at 18 psi.
Postemergence treatments were applied with
the same equipment at 30 psi on July 6 to 0.5
to 4 in. weeds and 4 to 6 in. soybeans. A
follow-up application of Poast Plus for grass
control was made July 23 in 14 treatments as
indicated in Table 10. Plots were not
cultivated. Crop injury and weed control were
rated at various times during the growing
season. Soybeans were harvested on October
11, 1996 with a modified Gleaner E combine
and JD row header.
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Results

Six days after planting, more than 1.5 in. of
rain fell. Redroot pigweed populations were
very dense. Palmer amaranth represented an
average of approximately 28% of the pigweed
population in untreated check plots, with a
range of 5% to 50%. Because of variable
Palmer amaranth density, control of this specie
was estimated in only 50 of 124 plots. Large
crabgrass and green foxtail populations were
very light.

A number of treatments caused some degree
of crop injury. Greatest injury occurred with
treatments involving Blazer, Cobra, and Stellar
(Cobra + Resource). These herbicides caused
varying degrees of leaf necrosis or chlorosis.
Stellar also caused wrinkling of leaves.
Soybeans treated with Action had less
prominent chlorotic or necrotic spots on leaves.
Some stunting occurred with Pursuit and
Raptor. In most cases, soybeans recovered
with little or no effect on yields.

The majority of treatments provided good to
excellent control of redroot pigweed and good
control of Palmer amaranth. Stellar was
somewhat less effective on redroot pigweed at
0.65 or 1.29 oz ai/a, and generally gave poor
control of Palmer amaranth. Resource and
Action alone were inferior treatments.
Pigweed control increased with rate of
application of Stellar and Action. Raptor
provided excellent control at all rates.

Soybean yields were unusually high and
reflected significant increases from herbicides
in comparison with the untreated check.
Twenty-two treatments had highest yields of 54
to 64 bu/a. Only Resource resulted in a
significantly lower yield than the hand weeded
check.



Table 10. Herbicide effects on weeds and soybean yield, Hesston, KS, 1996

Weed Control*

Herbicide Rate Tim- Inj. Rrpw Paam Grft Lacg
Treatment® 0z ai/a ing> 7/13 10/9 10/9 10/9 10/9 Yield
% % % % % bu/a
1 Authority + Classic 2.56 + 0.51 Pre 0 98 96 100 100 53.8
2 Authority + Classic 3.2+ 0.64 Pre 0 100 96 100 100 53.7
3 Authority + Classic 3.66 + 0.73 Pre 0 100 94 100 100 57.1
4 Canopy 4.5 Pre 0 97 100 100 100 57.1
5 Detail 16.4 Pre 0 100 92 100 100 56.3
6 Squadron 14 Pre 0 100 94 100 100 54.5
7 Authority + Classic + 3.2+ 0.64 +24
Dual Il Pre 0 100 100 100 100 55.2
8 Authority + Classic 2.56 + 0.51 Pre
Synchrony STS + COC 0.21 + 1% Post 0 100 96 100 100 62.1
9 Pursuit + Blazer 1.0+ 4.0
=+ Sunit I + UAN + 15pt+ 1qt Post 34 100 100 100 100 53.7
10 Stellar + COC 0.65 + 0.5% Post 24 80 26 100 100 48.6
11 Stellar + COC 1.29 + 0.5% Post 26 86 85 100 100 54.6
12 Stellar + COC 1.94 + 0.5% Post 26 96 57 100 100 53.7
13 Stellar + Synchrony STS 0.65 + 0.21
+ COC + 0.5% Post 20 100 92 100 100 51.7
14 Stellar + Synchrony STS 1.29 +0.21
+ COC + 0.5% Post 23 100 - 100 100 55.2
15 Stellar + Synchrony STS 1.94 + 0.21
+ COC + 0.5% Post 25 100 92 100 100 56.4
16 Synchrony STS + COC 0.21 + 0.5%
+ UAN + 2 qt Post 0 99 100 100 100 64.0
17 Synchrony STS + Cobra 0.21 + 1.0
+ COC + 0.5% Post 24 100 93 100 100 56.5
18 Resource + COC 0.43 + 0.5% Post 5 68 20 100 100 37.2
19 Dual Il 24 Pre
Expert + NIS + 1.128 + 0.25% +  Post 0 100 92 100 100 55.9
UAN 2 qt
20 Dual 1l 24 Pre
Expert + Action + 0.899 + 0.057 Post 6 100 94 100 100 58.1
NIS + UAN + 0.25% + 2 gt

(Continued)
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Table 10. Herbicide effects on weeds and soybean yield, Hesston, KS, 1996".

Weed Control*

Herbicide Rate Tim- Inj. Rrpw Paam Grft Lacg
Treatment? 0z ai/a ing® 7/13 10/9 10/9 10/9 10/9 Yield
% bu/a

21 Dual 1l 24 Pre

Expert + Blazer 0.899 + 6.0 Post 11 100 92 100 100 59.5

+ NIS + 0.25%
22 Dual 1l 24 Pre

Expert + Pinnacle + 0.899 + 0.063 + Post 0 100 92 100 100 51.4

NIS .25%
23 Dual Il 24 Pre

Expert + Cobra + 0.899 + 2.0 + Post 28 100 98 100 100 50.2

cocC 1pt
24 Action + COC 0.057 + 2 gt Post 12 75 18 100 100 45.7
25 Action + COC 0.071 + 2 gt Post 15 82 72 100 100 48.4
26 Action + Expert + 0.057 + 0.942 +

CcocC 2 gt Post 10 99 88 100 100 57.3
27 Action + Pursuit + 0.057 + 1.0 +

CcocC 2 gt Post 16 100 87 100 100 55.4
28 Raptor + Sun-It 1l + 0.5+ 15pt+

UAN 1qt Post 5 100 98 100 100 49.8
29 Raptor + Sun-It Il + 0.625 + 1.5pt +

UAN 1qt Post 10 100 100 100 100 55.3
30 Raptor + Sun-It Il + 0.75 + 1.5 pt +

UAN 1qt Post 9 100 98 100 100 50.6
31 Pursuit + Sun-It Il + 1.0+ 1.5pt +

UAN 2 gt Post 12 100 100 100 100 57.5
32 Hand Weed 0 100 100 100 100 53.3
33 No Herbicide 0 0 0 0 0 232

LSD .05° 2 4 16 NS NS 11.2

! This project was partially supported by American Cyanamid, CIBA, and Du Pont.
Note: Action, Expert, and Raptor currently are not labeled for use in soybeans.

2 Herbicide formulations: Raptor 1 L, Assure 11 0.88 EC, Authority 75 DF, Blazer 2 SC, Canopy 75 DF,
Action 4.75 WP, Expert 75 WG, Classic 25 DF, Cobra 2 SC, Detail 4.1 SC = Frontier + Scepter,
Dual 7.8 EC, Pinnacle 25 DF, Pursuit 70 DG, Resource 0.86 EC, Squadron 2.33 EC, Stellar 3.1 SC =

Cobra + Resource, Synchrony STS 42 DF.
COC = Farmland Crop Qil Plus. NIS = Pen-A-Trate Il nonionic surfactant.
UAN = 28% urea ammonium nitrate fertilizer.
Treatments 10-18 and 24-26 were followed with postemergent application of Poast Plus + Dash (3 oz ai/a
+ 1 qt/a) on 7/23/96 for grass control.
% Pre = preemergence. EP = early postemergence.
* Rrpw = redroot pigweed. Paam = Palmer amaranth. Grft = green foxtail. Lacg = large crabgrass.

® Treatments 32 and 33 not included in calculation of LSD"s for crop injury and weed control means.



WEED CONTROL IN SOYBEANS WITH ROUNDUP

Mark M. Claassen

Introduction

Roundup has been used widely for
nonselective weed control in fallow periods
between crops and in no-till production prior to
crop emergence. The development of
Roundup tolerant soybeans makes it possible to
us this herbicide for broad spectrum
postemergence weed control during the
growing season. Focal issues were rates and
timing of Roundup alone, use of a preemergent
herbicide ahead of a Roundup application, and

a sequential Roundup treatment with
subsequent cultivation.
Procedures

Previous crop and site description were the
same as those noted for the preceding soybean
herbicide experiment. Asgrow AG3001
Roundup Ready soybeans were planted at 7
seeds/ft in 30 in. rows on June 17, 1996.
Seedbed condition was excellent.
Preemergence applications were made in 20
gal/a of water with XR8003 nozzles at 18 psi.
Postemergence treatments were applied in 10
gal/a of water with XR80015 flat fan nozzles
at 30 psi. Early postemergence treatments
(EP) were applied to 0.5 to 4 in. pigweeds and
4 to 6 in. soybeans. Application of
postemergent (P) and late postemergent (LP)
treatments occurred when pigweeds had 1 to 12
in. and 1 to 8 in. height, respectively.
Corresponding soybean heights were 8 to 11
in. and 24 in.. Treatments 11 and 13 involved
cultivation as noted in Table 11. Crop injury
and weed control were rated at various times
during the growing season. Soybeans were
harvested on October 11.
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Results

Redroot pigweed populations were very
dense.  Palmer amaranth represented an
average of approximately 33% of the pigweed
population in untreated check plots, with a
range of 10% to 70%. Similar variation in
Palmer amaranth density occurred throughout
the site. At the July 13 evaluation, no grasses
were evident. Nine days later, only a few
grass weeds were present. Final populations
of large crabgrass and fall panicum were very
light.

None of the Roundup treatments caused any
soybean injury. Slight stunting from Pursuit
was not reflected in soybean yield. Under
very favorable growing conditions, all
herbicide treatments provided good to
excellent control of redroot pigweed and
Palmer amaranth. There was no Roundup
rate effect on the level of control. EP
treatments performed well in the absence of
significant later germination of weeds. Row
cultivation gave inferior weed control.

Soybean yields were high and were
increased by all herbicide treatments. There
were no significant differences among these
treatments in their effect on yield. Row
cultivation resulted in more than a 10 bu/a
yield loss when compared with herbicide
treatments.



Table 11. Herbicide effects on weeds and on yield of Roundup Ready soybeans, Hesston, KS, 1996°.

Weed Control®

Herbicide Rate Tim- Injury Rrpw  Paam Lacg Fapa
Treatment? Ib ai/a® ing* 7/22 9/23 9/23 9/23 9/23 Yield
% bu/a

1 Roundup Ultra 0.375 EP 0 96 97 100 99 52.0
2 Roundup Ultra 0.375 + EP 0 92 93 100 98 47.6

+ AMSU +1.71b
3 Roundup Ultra 0.56 EP 0 95 94 100 99 51.8
4 Roundup Ultra 0.75 EP 0 93 91 99 100 48.6
5 Roundup Ultra 0.375 P 0 96 96 100 100 49.6
6 Roundup Ultra 0.56 P 0 97 96 100 100 55.5
7 Roundup Ultra 0.75 P 0 98 97 100 100 51.2
8 Roundup Ultra 0.56 EP 0

Roundup Ultra .375 LP 100 99 100 100 53.3
9 Prowl 1.0 Pre

Roundup Ultra 0.56 EP 0 97 100 100 100 52.5
10 Lexone 0.38 Pre

Roundup Ultra 0.56 EP 0 99 99 100 100 47.9
11 Roundup Ultra 0.56 EP 0

Cultivation Seq 100 99 100 100 55.2
12 Pursuit + 0.063 + EP 0 100 93 100 99 54.2

NIS + 0.25% +

UAN 1qt
13 Cultivation P 0

Cultivation Seq 79 82 100 100 37.1
14 No Herbicide 0 0 0 0 0 20.9

LSD .05° NS 6.6 NS NS NS 10.6

LSD .10° 8.4 -- --

! This project was partially supported by Monsanto.
2 Herbicide formulations: Pursuit 70 DG, Prowl 4 EC, Lexone 75 DF, Roundup Ultra 3 AS (acid equivalent).
AMSU = Ammonium sulfate.
NIS = Pen-A-Trate Il nonionic surfactant.
UAN = 28% urea ammonium nitrate fertilizer.
% Active ingredient or acid equivalent (Roundup).
* Pre = preemergence.
EP = early postemergence.
P = postemergence.
LP = late postemergence.
Seq = sequential.
Row cultivation: 7/13/96 (treatment 13) and 7/29 (treatments 11, 13).
® Rrpw = redroot pigweed. Paam = Palmer amaranth. Lacg = large crabgrass. Fapa = fall panicum.
® Treatment 14 not included in calculation of LSD's for weed control means.
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SPRING OAT VARIETIES

Mark Claassen and Kraig Roozeboom

Introduction

Spring oats can serve a useful roll as a
rotational crop when weather or solil
conditions prevent implementation of a
particular crop sequence. They can also
provide a significant grain or forage resource
in a diversified crop-livestock operation.
Performance tests with oats were conducted
here to evaluate yield potential and other
agronomic characteristics of varieties
currently available.

Procedures

Spring oats were seeded February 23,
1996 at 64 Ib/a on two sites with
different crop histories. The first site had
been cropped to wheat in 1995. Fertilizer
(90 Ib/a of N and 35 Ib/a of P,O;) had been
incorporated during seedbed preparation in
the fall. The second site had been in
continuous sorghum. It was fertilized with
90 Ib/a of N and 32 Ib/a of P,0O; on

February 21 and 22. Both locations were
tilled lightly with a mulch treader just before
planting. No herbicide was used. Plots were
harvested on July 13.

Results

The seedbed was dry on both sites. The
soil was extremely mellow following wheat.
At the second site, where oats followed
sorghum, soil was somewhat more firm.
Emergence occurred during the first 10 days
of April.

Dry conditions prevented early germination
and possible damage from late freezes in
March. Despite below-normal precipitation
during the entire growing season, abundant
May rainfall made possible relatively good
oat yields. Minor Barley yellow dwarf
disease occurred late with limited effect.

Table 12. Performance of spring oat varieties following winter wheat, Hesston, KS, 1996.

Yield* Test Matur- Plant  Lodg-  Shatter-
Cultivar 1996 1995 1994 Wt ity? Ht ing ing
bu/a Ib/bu days in % %
Armor 89 26 58 28 6 38 74 2
Bates 86 36 73 31 0 36 77 2
Bay 64 - -- 25 13 36 12 0
Belle 61 -- -- 28 11 37 10 0
Brawn 114* 49 54 30 2 34 6 0
Dane 64 41 58 26 1 36 26 1
Don 92 42 71 31 1 35 41 2
Gem 85 - -- 28 10 41 18 0
Hazel 82 31 55 29 4 35 6 1
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Horicon 76 27 56 27 4 38 29 1
Larry 75 18 74 29 1 35 10 1
Ogle 77 42 65 27 5 37 28 0
Prairie 91 33 58 27 7 37 78 1
Premier 89 24 62 30 6 38 73 2
Starter 78 20 55 29 1 37 18 1
Average 82 32 62 28 5 37 34 1
LSD .05 6 3 4 1 1 1 15 1
1 Average of four replications adjusted to 12.5% moisture. * = upper LSD group.
2 Days later than Bates, which reaching 50% heading on May 25.
Table 13. Performance of spring oat varieties following grain sorghum, Hesston, KS, 1996.
Yield" Test Matur- Plant  Lodg-  Shatter-
Cultivar 1996 1995 1994 Wt ity? Ht ing ing
bu/a Ib/bu days in % %
Armor 77 - - 27 6 37 46 1
Bates 83 -- -- 31 0 35 85 2
Bay 58 -- -- 25 13 36 13 0
Belle 64 - -- 42 10 36 12 0
Brawn 99* -- -- 29 4 32 9 0
Dane 80 -- -- 27 1 34 6 1
Don 87 -- -- 31 1 34 50 2
Gem 86 - -- 29 10 39 9 0
Hazel 75 -- -- 29 4 34 10 2
Horicon 78 -- -- 29 5 36 34 0
Larry 77 - -- 29 1 32 13 1
Ogle 80 -- -- 27 5 36 23 0
Prairie 79 -- -- 26 7 36 74 1
Premier 79 -- -- 30 6 36 53 1
Starter 76 - -- 30 1 34 27 1
Average 78 -- -- 29 5 35 31 1
LSD .05 7 - - NS 1 1 22 1

1 Average of four replications adjusted to 12.5% moisture. * = upper LSD group.
2 Days later than Bates, which reaching 50% heading on May 25.
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IRRIGATION AND NORTH CENTRAL KANSAS
EXPERIMENT FIELDS

Introduction

The 1952 Kansas legislature provided a
specialappropriation to establish the Irrigation
Expeiment Field in order to serve the ever-
expanding irrigation development in North
Central Kansas. The original 35-acre field was
located 9miles northwest of Concordia. In
1958, the field was relocated to its present site
on a 160-acre tract near Scandia in the Kansas
Bostwick Irrigation District. Water is supplied
by the Miller Canal and stored in Lovewell
Reservoir in Jewell County, Kansas and Harlen
County Reservoir &epublican City, Nebraska.
A 5-acresite in the Republican River Valley on
the Mike Brzon Farm also is utilized for
irrigation research. In 1996, there were
approximately 125,000 acres of irrigated
cropland in north central Kansas. Current
research on the field focuses on managing
irrigation water and fertilizer in reduced -illage
systems and crop rotations.

The 40-acre North Central Kansas
Experiment Field, located two miles west of
Belleville, was established on its present site in
1942. The field provides information on factors
that allow full development and wise use of
natural resources in north central Kansas.
Current research emphasis is on fertilizer
management for reduced-tillage crop

production and cropping systems for wheat,
soybeans, grain sorghum, and corn.

Soil Description

The predominant soil on both fields is a
Crete silt loam. The Crete series consists of
deep, well-drained soils that have a loamy
surface underlain by a claysybsoil. These soils

developed in loess on nearly level to gently

undulating uplands. The Creteils have slow to
mediumrunoff and slow internal drainage and
permeability. Natural fertility is high. Available
water-holding capacity is approximately 0.19
inch of water per inch of soil.

1996 Weather Information

The 1996 growingesason was characterized
by above-normal rainfall in May and July but
much below normal rainfall in June (Table 1).
Temperatures idune were above normal and
actually included some of tieghest readings of
the summer season. Temperatures in July and
August were slightly below normal. Cool
temperatures in August and September slowed
crop maturation and grain moisture drydown.
Crops were mature and not damaged by a late
freeze on October 28.

Table 1. Climate data for the Irrigation and North Central Experiment Fields, Scandia and Belleville, KS 1996.

Rainfall, inches

Temperaturef-

Scandia Belleville Daily Avg. Growth Units

Month 1996 Avg. 1996 Mean Mean

1996 Avg.
April 2.8 2.4 2.1 51 53 251 242
May 5.1 3.7 7.5 63 64 397 427
June 1.0 4.8 0.6 75 74 704 718
July 5.4 3.3 5.7 76 79 772 835
August 3.7 3.3 3.9 74 77 693 748
Sept. 4.1 35 4.4 64 67 458 518
Total 22.1 20.9 24.2 67 69 3275 3487
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EVALUATION OF AMISORB® FOR CORN AND
GRAIN SORGHUM PRODUCTION

W. Barney Gordon

Summary

Amisorb® applied at 2 quarts/a with starter
fertilizer (30 Ib/a N and 30 Ib/a,P-O ) applied 2
inches to the side andir&ches below the seed at
planting incrased early-season growth, nutrient
uptake, and yield of irrigated, ridge-tilled corn.
Amisorbdid not affect growth, nutrient uptake,
or yield of dryland grain sorghum.

Introduction

Amisorb (polyaspartate) is a new product
offered by Amilar International Company.
Literature states that polyaspartate works to
artificially increase the area occupied by plant
roots, which results in greater availability of
mineral nutrients to the plants. These field
experiments were designed to evaluate the
potential ofAmisob toincrease nutrient uptake
and yield of corn and grain sorghum.

Procedures

The irrigated corn experiment was
established on a Crete silt loam soil at the
Irrigation Experiment Field, Scandia. The grain
sorghum experiment was conductethat North
Central Kansas Experimeriekl, Belleville. The
corn experiment was ridged-tilled. The grain
sorghum experiment was conducted under
dryland, no-tilled coditions. Treatments in both
experiments consisted of a starter check, 30
Ib/a of N and 30 Ib/a P O , 3b/a N and 30 Ib/a
P,Q, plus Igt/a Amisorb, and 30 Ib/a N and 30
Ib P,O, plus 2gt/a Amisorb. The 2 qt rate is
recommended by the manufacturer. Starter
fertilizer was applied 2 inches to the side and 2
inches below
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the seed at planting. Liguid ammonium
polyphosphate (10-34-0) and urea-ammonium
trattie solution (28% UAN) were used as the
starter fertilizer sources. Nitrogen as anhydrous
ammonia was knifed immediately after planting
to bring all corn plots to a total of 180 Ib/a and
grain sorghum plots to a total of 120 Ib/a.
Ansily bythe KSU Soil Testing Lab showed
that initial pH (April 1996) was 6.5, organic
matterwas 2.4%, Bray-1 P was 45 ppm, and
exchangeable K was 400 ppmthie top 6 inches
of soil. The corn hybrid Pioneer 3225 was
planted on 22April, and the grain sorghum
hybrid Pioneer 8500 was planted on 6 June.

Results

Growing conditions irl996 were good, and
ldyief both corn and grain sorghum were
above average. Starter fertilizer increased corn
grgield by 22bu/a over the no starter check
(Table 2)Addition of Amisorb at the 1 qt/a rate
did notincrease yields or nutrient uptake over
the starter-alone treatment. Addition of 2 gt/a
Amisorb to the starter fertilizer mix gave
increased dry matter production and nutrient
uptake at the 6-leaf stage and resulted in a 13
bu/ayield increase over the starter-alone
treatment.

Starter fertilizer increased growth and

nutrient uptake at the 6-leaf stadjgields of
grain sorghum copared to the no starter check
(Table 3). The addition of Aisorb to the starter
fertilizer mix at either the 1 or @t/a rate did not
improve dry maer production, nutrient uptake,

or yield of grain sorghum over the starter-alone

treatment.



Table 2. Effects of starter fertilizer and Amisorb® on whole-plant dry matter and nutrient
uptake at the 6-leaf stage and grain yield of irrigated, ridged-tilled corn, Scandia, KS 1996.

Whole-Plant 6-Leaf Stage

Treatment Yield Dry Weight N Uptake P Uptake
bu/a Ib/a Ib/a Ib/a

No starter 191 229 52 0.5

30 1b N, 30 Ib ROy/a 213 366 10.0 1.3

30Ib N, 30IbBROs +Igt 213 358 10.0 1.3

Amisorb/a

30IbN,30IbBO;+2qt 226 388 10.6 1.6

Amisorb/a

LSD (0.05) 12 21 0.5 0.2

Table 3. Effects of starter fertilizer and Amisorb® on whole-plant dry matter nutrient uptake at the
6-leaf stage and yield of no-tillage, dryland, grain sorghum, Belleville, KS 1996.

Whole-Plant 6-Leaf Stage

Treatment Yield Dry Weight N Uptake P Uptake
bu/a Ib/a Ib/a Ib/a

No Starter 136 356 7.4 0.8

30 Ib N, 30 Ib BOg/a 156 508 14.9 14

30 Ib N, 30 Ib BOg+ 156 486 14.4 1.3

1qt Amisorb/a

30 1b N, 30 Ib BOs + 155 502 14.6 1.3

2gt Amisorb/a
LSD (0.05) 11 24 0.6 0.2
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STARTER FERTILIZER INTERACTIONS WITH CORN AND
GRAIN SORGHUM HYBRIDS

W.Barney Gordon, Dale L. Fjell, and David A. Whitney

Summary

Two studies evaluated starter fertilizer
application on corn and grain sorghum hybrids
grown in a dryland, no-tdige production system
on a soil high in available phosphorus.
Treatments consisted of 12 corn or 12 grain
sorghum hybrids grown with evithout starter
fertilizer. Stater fertilizer (30 Ib/a N and 30 Ib/a
P,0O;) was applied 2 inches to the side and 2
inchesbelow the seed at planting. In both the
cornand grain sorghum tests, starter fertilizer
improved growth of all hybrids at the 6-leaf
stage of growth. Whole-plant uptakes of N and
P at the 6-leaf stage also were improved by the
use of starter fertilizer. Starter fertilizer
improved grain yield of some corn and grain
hybrids yields but had no effect of the yield of
other hybrids.

Introduction

Maintenance of ground cover from crop
residue to control soil erosion has become an
importantfactor in crop production in Kansas.
No-tillage systems have been shown to be
effective in maintaining crop residues and
reducing soil erosion losses. Early-season plant
growth and yield can be poorer in no-tillage
systems than inonventional systems. The large
amount of surface residue maintained with no-
tilage systems can reduce seed-zone
temperature. Lower than optimum soll
temperaturecan reduce the availability of
nutrients. However starter fertilizers can be
applied to place nutrients within theoting zone
of young seedlings for better availability. Corn
and grain sorghum hybrids can differ in rooting
characteristics andvailability to extract and use
nutrierts. These studies evaluate the differential
respoises of corn and grain sorghum hybrids to
starter fertilizer.
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Procedures

These field studies were conducted at the
North Central Kansas Experiment Field near
Belleville on a Crete silt loarsoil. Both the corn
and grain sorghum tests were initiated in 1995.
Asialpythe KSU Soil Testing Lab showed
that in thecorn experimental area, the initial pH
was 6.1, organic matter content was 2.4%,
Bray-1 Pwas 43 ppm, and exchangeable K was
380 ppm in the stace 6 inches of soil. Analysis
thagrain sorghum area showed that pH was
6.5, organic matter was 2.5%, Bray-1 P was 45
ppm, and exchangeable K was 420 ppm. Both
corn and grain sorghum test sites baén in no-
lage production systems for 3 years prior to
the establishment of these studies. The
expeimental design for both studies was a
randomized complete block with a split-plot
arrangement. Whole plots were corn and grain
sorghum hybrids. The split-plots consisted of
starter or no starter fertilizer. Starter fertilizer
(30 Ib/a Nand 30 Ib/a P © /a) was applied 2
inches to the side andirches below the seed at
planting.Liquid ammonium polyphosphate (10-
34-0) and urea-ammoniuntnmate solution (28%
UAN) were used as starter fertilizer sources.
Nitrogen asanhydrous ammonia was knifed
immediately afteplanting to bring all corn plots
to a total of Ib&® and grain sorghum plots to
total of 120 Ib/a. 1996, corn was planted on
23 April and grain sorghum was planted on 22
May.

Results

Corn Experiment
argrfertilizer improved the early growth
and nutrient uptake of all corn hybrids tested
(Table 4). When averaged over hybrids, dry
matter atthe 6-leaf stage averaged 181 Ibs/a
without starter and 340 Ib/a with starter.



Dryland corn in central Kansas normally is
planted as early in April as possible, so that
pollination occurs in June wheeniperatures are
more moderate and moisture conditions are
more favorable than in Iyl when conditions are
normally hot and dry. Any practice that
promotes earliness oftercneases yields. Starter
fertilizer significantly decreased the number of
days from emergence to mid-silk in Pioneer
3489, Pioneer 3346, Pion&394, Cargill 7777,
Dekalb 591, Northruging 6330, and Northrup
King 7333 but dichot affect maturity in Pioneer
3563, Cargill 6327, Dekalb 626, Dekalb 646,
and ICI 8599 (Table 5).

Starter fertilizerincrease grain yield of some
hybrids but had no effect on the yields of other
hybrids (Table 5). Thevarage yield increase for
the seven hybrids that responded to starter
fertilizer application was 18 bu/a.

56

Grain Sorghum Study
arrfertilizer improved the early growth
andnutrient uptake of all hybrids tested (Table
6). Whenaveraged over hybrids, dry matter at
the 6-leaf stage was 188a greater with starter
than without starter. Starter fertilizer can be
quite helpful in improving early-season growth
in cool soils. In northern Kansas, an early frost
can occur before the crop is mature. Starter
fertilizer can hasten maturity and avoid damage
fromate-season low temperatures. Starter
fertilizer significantly reduced the number of
days from emergence to mid-bloom in eight of
the 12 hybrids tested (Table 7).

Starter fertilizer increased grain yield of
some hybrids but had no effect on the yields of
other hybrids (Table 7). The average yield
increase due to starter fertilizer for the eight
hybrids that responded to starter fertilizer was
12 bu/acre.



Table 4. Mean effects of corn hybrid and starter fertilizer on whole-plant dry weight and N
and P uptakes at the 6-leaf stage of growth, Belleville, 1996.

Means Dry Weight NUptake P Uptake
Ib/a Ib/a Ib/a
Hybrid
Pioneer 3563 249 7.6 0.81
Pioneer 3489 258 8.0 0.98
Pioneer 3346 253 8.1 0.88
Pioneer 3394 285 8.7 0.91
Cargill 6327 275 8.4 0.89
Cargill 7777 290 9.1 0.84
Dekalb 591 241 7.7 0.79
Dekalb 626 270 8.4 0.92
Dekalb 646 236 7.6 0.79
Northrup King 7333 295 8.6 0.96
Northrup King 6330 248 7.8 0.78
ICI 8599 229 7.0 0.77
LSD (0.05) 19 0.5 0.06
Starter
With 181 10.6 1.18
Without 340 5.6 0.55
LSD(0.05) 26 0.9 0.09
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Table 5. Starter fertilizer effects on grain yield and number of days from emergence to mid silk
of corn hybrids, Bellville, 1996.

Number of Days to

Hybrid Starter Yield 1996 Yield 1995-1996 Mid-silk, 1996
bu/a
Pioneer 3563 With 136 116 71
Without 135 115 71
Pioneer 3489 With 147 142 76
Without 120 119 70
Pioneer 3346 With 170 155 77
Without 148 132 72
Pioneer 3394 With 179 160 78
Without 165 142 74
Cargill 6327 With 176 137 76
Without 175 137 75
Carqill 7777 With 200 177 79
Without 178 166 73
Dekalb 591 With 163 156 75
Without 144 135 71
Dekalb 626 With 167 136 76
Without 167 135 77
Dekalb 646 With 150 137 79
Without 149 136 79
Northrup King 7333  With 174 141 73
Without 156 121 78
Northrup King 6330  With 168 156 72
Without 153 137 75
ICI 8599 With 132 120 75
Without 132 120 75
Hybrid X Starter 6 8 2
LSD(0.05)
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Table 6. Mean effects of grain sorghum hybrid andiestéertilizer on whole-plant dry weight and N and
P uptakes at the 6-leaf stage of growth, Belleville, 1996.

Means Dry Weight NUptake P Uptake
Ib/a Ib/a Ib/a
Hybrid
Pioneer 8699 286 9.2 0.98
Pioneer 8505 289 9.0 1.02
Pioneer 8310 251 8.4 0.96
Dekalb 48 356 11.2 1.29
Dekalb 40Y 354 11.8 1.46
Dekalb 39Y 268 9.1 1.06
Dekalb 51 260 8.5 1.04
Dekalb 55 294 9.1 1.13
Pioneer 8522Y 346 10.9 1.28
Northrup King KS 383Y 295 9.9 1.06
Northrup King KS 524 279 9.4 1.04
Northrup King KS 735 263 8.7 1.03
LSD(0.05) 21 NS* NS
Starter
With 364 7.1 0.84
Without 226 12.1 1.39
LSD(0.05) 26 0.8 0.50

*Not significant at the 0.05level of probability.
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Table 7. Startefertilizer effects on grain yield and number of days from emergence to mid-bloom of grain
sorghum hybrids, Belleville, 1996.

Yield, Number of Days to
Hybrid Starter Yield, 1996 1995-1996 Mid-bloom, 1996
bu/a
Pioneer 8699 With 133 110 55
Without 133 109 56
Pioneer 8505 With 174 138 55
Without 157 119 59
Pioneer 8310 With 166 122 64
Without 150 105 67
Dekalb 48 With 170 124 61
Without 158 109 66
Dekalb 40Y With 155 121 62
Without 141 101 68
Dekalb 39Y With 121 97 60
Without 121 96 61
Dekalb 51 With 164 127 61
Without 149 105 66
Dekalb 55 With 179 121 64
Without 167 105 69
Pioneer 8522Y With 164 122 62
Without 153 108 68
Northrup King KS 383Y With 141 113 60
Without 140 112 61
Northrup King KS 524 With 150 120 59
Without 141 107 64
Northrup King KS 735 With 154 116 63
Without 153 115 64
Hybrid X Starter LSD 8 9 2

(0.05)
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RESPONSES OF CORN AND GRAIN SORGHUM HYBRIDS TO STARTER
FERTILIZER COMBINATIONS

W. Barney Gordon and Gary M. Pierzynski

Summary

In previous research at the North Central
Kansas Experiment Field, we found that some
corn and grain sorghum hybrids grown under
reduced-tillage conditions responded to starter
fertilizer containing nitrogen (N) anghosphorus
(P), and others did not. Little information is
available concerningariability among corn and
grain sorghum hybrids in response to starters
contaning a complete complement of nutrients.
These studies evaluated the response of four
corn hybrids (Pioneer 3563, Pioneer 3346,
Dekalb 591, and Dekalb 646) or four grain
sorghum hybrids (Pioneer 869&rthrup King
KS 735, Dekalb 40Y, and Dekalb 48) to starter
fertiizer combinations containing N, P,
potasium (K), sulfur (S), and zinc (Zn). The
corn &periment was conducted on a Carr fine
sandy loam soil located in the Republican River
Valley near Scandia, KS. The grain sorghum
expeiment was conducted at the North Central
Kansas Eperiment Field located near Belleville
on a Crete silt loam soil. Starter fertilizer
containing N and P increased dry weight at the
V-6 stage compared to the no-starter check
treatment for all corn hybridested. Grain yield
of two of the corn hybrids (Pioneer 3563 and
Dekalb 646) did not responddtarter fertilizer,
regardless of elemental composition. Starter
fertilizer containing N and P increased grain
yield of Pioneer 3346 and Dekd&b1 by 54 and
50 bu/a, respectively, comparedthe@ no-starter
check treatment. The addition of fa S to the
stater fertilizer mix resulted in an additional
increase in V-6 dry weight for all hybrids and
grain yield increases for Pioneer 3346 and
Dekalb591. The addition of K and Zn to the
starterfertilizer did not result in any additional
benefit. Starter felizer increased V-6 stage dry
matterproduction in all grain sorghum hybrids
tested. Starter fertilizer containing N and P
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increased graigield of Dekalb 40Y and Dekalb

48 by 22 and 25 bu/a, respectively. Grain yield
twaf grain sorghum hybrid®ioneer 8699 and

Northrup King KS 735) did not respond to

starter fertilizer. Additions of K, S3nd Zn to the

starter fertilizer mix did naignificantly increase
dry matter production or grain yield for any
grain sorghum hybrid.

Introduction

Consevation tillage production systems are
being used by an increasing numbefaofners in
the central Greatl&ns. Early- season growth is
often poorer in consertian tillage systems than
in conventionally tilled systems. Cool soil
temperature at gahting time can reduce nutrient
uptake ofops. Placing fertilizer in close
proximity to the seed at planting time can
alleviate the detrimental effects of cool soll
temperature on plant growth and development.
prievious research at the Nolentral Kansas
Experiment Field, we found that some corn and
grain sorghum hybrids respond well to the
applicatiostawter fertilizer, whereas other
hybrids do not. These experiments were
conducted using starters contaorihgN and
P. Little is knownabout variability among corn
and grain sorghum hybrids in response to
staters containing a complete complement of
nutrients. The objectives of these experiments
were to determine the variability irstarter
fertilizer responsiveness between corn and grain
sorchum hybrids grown under reduced- tillage
condtions and to ascertain whether that
variability is influenced by starter fertilizer
composition.

Procedures



The ridge-tiled, furrow-irrigated corn study
was conducted on some farmer’s fields in the
Republican River Valley near Scandia, KS on a
Carrsandy loam soil. Analysis by the KSU Soll
Testing Lab showed that initial pH was 7.2,
organicmatter content was 1%, Bray-1 P was
21 ppm,and exchangeable K was 280 ppm in
the surface @hches of soil. The site had been in
ridge-tillage for 4 yearprior to establishment of
this study. The grain sorghum study was
conducted at the North Central Kansas
Expeaiment Field, located near Belleville, on a
Crete silttoam soil. Soil test values for this site
were: pH 6.5, organic matter content 2.5%,
Bray-1 P 44 ppmand exchangeable K 350 ppm
in the top @nches of soil. The experimental site
had been in no-tillage production for 3 years
prior to the establishment of this no-tillage,
dryland grain sorghum expeent. Corn hybrids
used were: iBneer 3563, Pioneer 3346, Dekalb
591, and Dekalb 646. Grain sorghum hybrids
included in the experiment were: Pioneer 8699,
Northrup King KS 735, Dekalb 40Y, and
Dekalb 48. The liquid starter féizer treatments
used inboth experiments are given in Table 8.
Starter fertilizewas applied 2 inches to the side
and 2inches below the seed at planting. The
corn expament was planted on 23 April at the
rate of 30,000 seed/a. The grain sorghum study
was planted on 24 May at the rate of 64,000
seed/a. Immediately after planting, N was
balanced on all plots to give@tal of 200 Ib/a in
the corn study and 150 Ib/atime grain sorghum
study. The N source used in the esments was
ureaammonium nitrate solution (28% UAN),
the P source was ammonium gutpsphate (10-
34-0), the K surce was KCL, the S source was
ammoniumhiosulfate, and the Zn source was a
liquid Zn-NH, complex.
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Results

Stater fertilizer containing N and P
improved dry matter productitre af-6 stage
for all hybrids testedompared to the no starter
check treatment (Table 9). Additional response
was achieved with the addition of Sthee starter
fertilizer mix. Additions of K and Zn did not
result inany additional V-6 stage dry matter
production. Two hybrids (Pioneer 3563 and
Dekalb 646)id not show any yield response to
starterfertilizer (Table 10). This is consistent
with results of previous studies using these
hybrids. Starter fertilizer containing N and P
increased grain yield of Pioneer 33%& Dekalb
591 by 54and 50 bu/a, respectively, compared
to the no starter check. Addition of S to the
starter fertilizer mix resulted in an additional 18
bu/a yield increases for Pioneer 3346 and
addifonal 14 bu/a increase for Dekalb 591
compared to starter fertilizer containing only N
and P.

Grain Sorghum Study
Stater fertilizer containing N and P
increased dry matter at the V-6 stage for all
grain sorghum hybrids tested compareth®no
starter check treatment (Table 11). Addition of
K, S, or Zn to the starter fertilizer mix did not
significantly inprove V-6 dry matter production
on this medium-textured silt loam soil. Starter
fertilizer containing only N and Pcreased grain
yield of Dekalb 40Y and Dekalb 48 by 28d 25
bfa, respectively, compared to the no starter
checktreatment (Table 12). Grain yield of two
grain sorghum hybrids (Pioneer 8699 and
NorthrupKing 735) did not respond to starter
fertilizer. Additions of K, S, and Zn to the
starter fertilizer mix did not significantly further
increase grain yield over the increases achieved
with N and P alone.

Conclusion
Starter fertilizer improved early-season

growth in all hybridgncluded in the experiment.
Howe\er, this response did not translate into



increaed grain yield for all hybrids. Results of
this work suggest that responses to starter are notlow in available nutrients, particularly

fertilizer can be very

Table 8. Starter fertilizer treatments.

economical for some hybrids even on soils that

when ©rn and grain sorghum are planted in a
high-residue production system.

Treatment N PO KO S Zn
Ib/a
1. 0 0 0 0 0
2. 30 30 0 0 0
3. 30 30 20 0 0
4, 30 30 0 10 0
5. 30 30 0 0 1
6. 30 30 20 10 1

Table 9.Effects of starter fertilizer combinations on V-6 stage whole-plant dry weight of corn hybrids,

Scandia, KS, 1996.

Means

V-6 Whole-Plant Dry Weight

Pioneer 3563
Pioneer 3346

Dekalb 591
Dekalb 646
LSD(0.05)
Starter Combination
N P,O, K,O
Ib/a
0 0 0
30 30 0
30 30 20
30 30 0
30 30 0
30 30 20
LSD (0.05)

P OOoOOO

Ib/a
355
408

393
421
26

152
409
406
500
402
501
32
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Table 10. Starter fertilizer combinations effects on grain yield of corn hybrids, Scandia, KS.

Starter Fertilizer Combination

Hybrid N PRQ KO S Zn  Yield
Ib/a bu/a
Pioneer 3563 0 0 0 0 0 221
30 30 0 0 0 223
30 30 20 0 0 222
30 30 0 10 0 220
30 30 0 0 1 220
30 30 20 10 1 221
Pioneer 3346 0 0 0 0 0 153
30 30 0 0 0 207
30 30 20 0 0 207
30 30 0 10 0 225
30 30 0 0 1 209
30 30 20 10 1 228
Dekalb 591 0 0 0 0 0 165
30 30 0 0 0 215
30 30 20 0 0 213
30 30 0 10 0 229
30 30 0 0 1 215

30 30 20 10 1 229

Dekalb 646 0 0 0 0 0 201
30 30 0 0 0 204
30 30 20 0 0 203
30 30 0 10 0 205

30 30 0 0 1 207
30 30 20 10 1 202
LSD(0.05) 9
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Table 11. Effects of starter fertilizer combinations on V-6 stage whole-plant dry weight of grain sorghum hybrids,
Belleville, KS, 1996.

Means V-6 Whole-Plant Dry Weight
Ib/a

Hybrid

Pioneer 8699 770

Northrup King KS 735 783

Dekalb 40Y 780

LSD (0.05) 814

Starter Combination

N PO, K,O S Zn
Ib/a
0 0 0 0 0 466
30 30 0 0 0 841
30 30 20 0 0 852
30 30 0 10 0 887
30 30 0 0 1 845
30 30 20 10 1 831
LSD (0.05) 156

*Not significant at the 0.05 level of probability.
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Table 12. Effects of starter fertilizer combinations on grain yield of grain sorghum hygeitiville, KS,

1996.
Starter Fertilizer Combination
Hybrid N RQ KO S Zn Yield
Ib/a bu/a
Pioneer 8699 0 0 0 0 0 130
30 30 0 0 0 128
30 30 20 0 0 127
30 30 0 10 0 130
30 30 0 0 1 128
30 30 20 1 1 127
Northrup King KS 735 0 0 0 0 0 126
30 30 0 0 0 127
30 30 0 10 0 125
30 30 0 10 0 125
30 30 0 0 1 124
30 30 0 10 1 126
Dekalb 40Y 0 0 0 0 0 111
30 30 0 0 0 133
30 30 20 0 0 133
30 30 0 10 0 131
30 30 0 0 1 133
30 30 20 10 1 134
Dekalb 48 0 0 0 0 0 117
30 30 0 0 0 142
30 30 20 0 0 144
30 30 0 10 0 140
30 30 0 0 1 140
30 30 30 0 1 140
LSD (0.05) 9
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EFFECTS OF POTASSIUM SOURCE, PLACEMENT, AND RATE OF
STARTER FERTILIZER ON CORN PRODUCTION

W. Barney Gordon

Summary

Field studies were conducted at the
Irrigation Experiment Field near Sudia, Kansas
on a Crete siltoam soil. Starter fertilizer (7-21-
7) included two sources of potassium (P),
sulfate of potassium (SOD) and potassium
chloride (KCI). The test also used two starter
fertilizer placement methods ( in-furrow, with
the seed and 2 inches to the side and 2 inches
below the seed) and three application rates (50,
100 and 150 Ib/a). A no-starter check also was
included. Experiments were conducteth both
liquid and dry sources atarter fertilizer. Sulfur
rates were balanced gt all plots received the
same amount, regardless of P source. When
liquid starter fertilizer containingCl was placed
in-furrow, grain yield, plant stand, and whole-
plant dry matter and K tpke at the 6-leaf stage
were reducedGrain yields were reduced by 29
bu/a when liquid startdertilizer containing KClI
was placed in-furrow compared to placing
fertilizer 2inches to the side and 2 inches below
the seed. Results were similar when dry
fertilizer sources were used. No yield loss
occurred when starter fertilizer containing SOP
was placed in-furrow. When averaged over all
factors, liquid starter fertilizer containing SOP
resulted in yield¢hat were 14 bu/a greater than
yields with starter feilizer containing KCI. Dry
fertilizer containing SOP resulted in yields 17
bu/a greater thatmose with KCI. The use of 7-
21-7 starter fertilizer at the 3/a rate increased
yields by 22 bu/a (avage of both liquid and dry
sources) over the no starter check treatment.
Further increases in the 7-21-7 starter
fertilizer rate did not result in any vyield increase.

Procedures
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This irrigated fieldest was conducted at the
Irrigation Experiment Field near Belleville on a
Crete silt loarrsoil. Analysis by the Soil Testing

Lab showed that, in the experimental area, the
initial pH was 6.4, organic matter content was

2.4%, Bray-1 P was 43 ppm, and exchangeable

K was 380 ppm in the top 6 inches of soil. The
experimental design wagandomized complete
bloakth three factors. The test consisted of
artedertilizer containing two potassium (K)
sourcesapplied either in-furrow or 2 inches to
the side and 2 inches below the seed at three
different rates. The two sources were sulfate of
potassium (8P) and potassium chloride (KCI).
A liquid 7-21-7 fertilizer was made using
ammoniumpolyphosphate (10-34-0) and either
SOP or KCI. A solid 7-21-7 fertilizer was made
using ammonium nitte, triple super phosphate,
and either SOP or KCI. The 7-2%eftilizer was
applieb@t 100, and 150 Ib/a. A no-starter
check treatment was also included. Sulfur was
balanced so that all plots received the same
oant. Nitrogen was balanced on all plots to
give a btal of 180 Ib/a. The corn hybrid Dekalb
626 wasplanted on 24 April at the rate of
30,000 seed/a. Stand counesre taken 3 weeks
after planting. Whole-plant samples (10 plants
per plot) were taken at the 6-leaf stage and
analyzed for dry matter content and elemental
concentration. Plots were harvested on 20
October.

Results

When liquid starter fertilizer (7-21-7)
conitaining KCI was placed in contact with the
seed plant stands were reduced by over 6,800
plants/a compared to ferziér placed 2 inches to
the side and Ihches below the seed (Table 13).
Whole-dant dry matter and K uptake at the 6-
leaf stage also were reduced by placing starter
fertilizer containing KCI in-furrow. Grain yields



were raluced by 29 bu/a by placing KCI placement method. When averaged over all
containing fertilizer in-furrow compared to 2 x  factors, yields were 14 bu/a greater when SOP
2 placement. Stand and yield losses occurred was used in the liquid star fertilizer than when
regardless of rate of 7-21-7 fertilizer. When SOP Kals used. Use of 7-21-7 liquid starter
was used as the K source in the liquid starter fertilizer at the 50 Ib/a rate incised yields by 22
fertilizer, no significant stand or yield loss  bu/a over the no st&r check. Further increases
occurred with either in rate of starter fertilizer did not result in any
significant yield increase. Results were similar
when dry starter fertilizer was used (Table 14).

Table 13. Effects of potassium source (sulfate of potassium or potassium chloride), placement (in-
furrow or 2x2), and rate of liquid starter fertilizer (7-21-7) on grain yield, stand establishment, and
whole-plant dry weight and K uptake at the 6-leaf stage, 1996.

Source 6-Leaf Stage Whole-Plant
and Rate Placement Yield Population Dry Matter K Uptake
bu/a plants/a Ib/a

SOP In-Furrow 209 28520 496 25
2x2 212 29844 527 27

KCI In-Furrow 183 21792 375 20
2x2 212 28650 535 27

LSD(0.05) 10 842 21 3

Source Means

SOP 211 29182 511 26
KCI 197 25221 455 23
LSD(0.05) 8 805 16 2
Placement
Means
In-Furrow 196 25156 436 22
2x2 212 29247 531 27
LSD(0.05) 9 808 15 2

(continued)
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Table 13. Effects of potassium source (sulfate of potassium or potassium chloride), placement (in-
furrow or 2x2), and rate of liquid starter fertilizer (7-21-7) on grain yield, stand establishment, and
whole-plant dry weight and K uptake at the 6-leaf stage, 1996.

Source 6-Leaf Stage Whole-Plant
and Rate Placement Yield Population Dry Matter K Uptake

bu/a plants/a Ib/a

Rate Means, Ib/a

No starter check* 182 28920 264 13
50 204 28210 487 25
100 205 28019 508 26
150 204 25375 454 23
LSD(0.05) NS** 967 NS NS

*No starter check was not included in statistical analysis.
**Not significant at the 0.05 level of probability.

Table 14. Effects of potassium source (sulfate of potassium or potassium chloride) , placement
(in-furrow or 2x2), and rate of dry starter fertilizer (7-21-7) on grain yield, stand
establishment, and whole-plant dry weight and K uptake at the 6-leaf stage, 1996.

Source 6-Leaf Stage Whole-Plant
and Rate Placement  Yield Population Dry Matter K Uptake
bu/a plants/a Ib/a

SOP In-Furrow 211 29650 509 28
2x2 212 29844 521 28

KCI In-Furrow 180 21292 362 19
2x2 211 29622 522 27

LSD(0.05) 11 850 26 3

Source Means

SopP 212 20182 511 26
KCl 195 25221 455 23
LSD(0.05) 8 805 16 2

(continued)
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Table 14. Effects of potassium source (sulfate of potassium or potassium chloride) , placement
(in-furrow or 2x2), and rate of dry starter fertilizer (7-21-7) on grain yield, stand
establishment, and whole-plant dry weight and K uptake at the 6-leaf stage, 1996.

Source 6-Leaf Stage Whole-Plant
and Rate Placement  Yield Population Dry Matter K Uptake
bu/a plants/a Ib/a
Placement
Means
In-Furrow 196 25156 436 22
2x2 212 29247 531 27
LSD(0.05) 9 808 15 2

Rate Means, Ib/a

No Starter Check* 180 28994 274 14
50 203 28810 489 26
100 206 28756 501 26
150 201 24897 474 24
LSD(0.05) NS** 955 NS NS

* No starter check was not included in statistical analysis.
**Not significant at the 0.05 level of probability.
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INFLUENCE OF ROW SPACING AND PLANT POPULATION ON CORN
PRODUCTION

W. Barney Gordon, Dale L. Fjell, Scott A. Staggenborg, and Victor C. Martin

Summary

Studieswere initiated in 1996 to investigate
the effects of row spacing and population on
corn grain yields. Two sites (one dryland and
one irrigated) were located in Republic County
and oneirrigated test was located at the
Sandyland Experiment Fiettkar St. John. The
test consisted of threew spacings (30, 20, and
15 inches) at all locations and four plant
populations (20,000, 26)0, 32,000, and 36000
plants/a) at the two Republic County locations.
The St. John location included thgeapulations
(20,000, 26,000, and 32,000 plants/a). A
significantrow space by population interaction
was detected at both Répic County locations.

In both the dryland and irrigated locations in
Republic County yields were higher in 15-inch
rows atthe high population (36,000 plants/a)
than at the other two row spacings. Yields at the
lower populations were similar in all three of the
row spaangs. Row spacing did not affect yields
at St. John. Yields were affected by population
alone.

Introduction

Early in the century, corn wasagvn in rows
spaced about 40 inches apart to accommodate
horse-drawn equipment and later mechanized
equipment and post-emergent cultivation
practices. The development of effective chemical
herbicidesand narrow row equipment has given
producers the option of reducing row spacing.
With the development of corn headers for
comhbnescapable of harvesting 15- to 20-inch
rows, interest in narrow-row corn spacing (less
than 30 inches) is being renewed among
producers irmany regions. Recently published
information on narrow-row spacings for corn
production is limited. Most narrow-row
experiments have been conducted in the upper
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Midwest region and have compared only two
row spacings ( the conventional 30 inch to one

narrow row spacing). Information on narrow
row spacing ffects on corn yield under western

cornbelt conditions is needed. This research

comparesa@nventional 30-inch rows to 15- and

-ip@h rows at four plant populations ranging

from 20,000 to 36,000 plants/a.

Procedure

Experimesaiee conducted at the North
Central Kansas Experent Field near Belleville,
fiehard Larson Farm at Scandia (both sites
were located in Republic County), and the
Sandyland Expament Field located at St. John.
The soil at Belleville is &rete silt loam and that
tlae Larson Farm is a Carr fine sandy loam.
The soil atSt. John is a Pratt loamy fine sand.
The Belleville site was dryland. The Larson
Farm and St. John locations were both center-
pivot irrigated. Row spacings at all three
locations were 30, 20, and 15 inches.
Populations at the two Republic County sites
were 20,000, 26,000, 32,000, and 36,000
plants/a. Populations at St. John ranged from
20,000 t032,000 plants/a. A John Deere 71-
unit planter was used to plant the plots. Plots
conssted of four 30-inch, six 20-inch, or eight
15¢mek. Plots were overplanted and hand
thinned to the desired populations. Planting
dates were 24 April, 26 April, and 16 May at
lIBelle, Scandia, and St. John, respectively.
The hybrid Pioneer 3394 was planted at all
cdtions. Plots were harvested by hand and
shelled.

Results



At both the Republic County sites, yields  plant populéions up to the 32,000 plant/a level.
were similar in all row spacings at the lower  The very dry weather in June and early July may
popuations (Tables 15 and 16). At the 36,000 havelimited potential ear size in the developing
plant/a level, yields were significantly greater in  corn plants and resulted irpasitive response to
the 15-inch row system. At the Belleville higher thamormal plant populations. In the 15-
locaton (Table 15), yields at the 36,000 inch row system, yieldsontinued to increase up
plant/acre level were 119, 123, and 135 bu/a in th® 36,000 plant/a level. At St. John, row
the 30-, 20-, and 15-inch row systems, spacingdid not significantly affect yields (Table
respectively. At the Richard Larson Farm, 17). A 32 bu/a yield increase resulted from
resudts were similar (Table 16). At 36,000 increasing plant population from 20,000 to

plants/a, the 15-inch row system outyielded the 26,000 plants/a.
30-inch system by 2Bu/a. Yields in the 30- and
20-inch row systems were similar at all The results of this experiment indicate that,
population levels. In both these row spacings, at least under some conditions, yields can be
yields continued to increase with increasing improved significantly by narming row spacing
to 15 inches, provided populations are large
enough.

Table 15. Effects of row spacing and plant population on corn grain yield, Belleville, 1996.

Row Spacing Population Yield
plants/a bu/a
30 inch 20000 96
26,000 105
32,000 115
36,000 119
20 inch 20,000 91
26,000 103
32,000 116
36,000 123
15 inch 20,000 95
26,000 104
32,000 120
36,000 135
Row Spacing x Population 9
LSD(0.05)
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Table 16. Effects of row spang and plant population on corn grain yield, Larson Farm, Scandia, 1996.

Row Spacing Population Yield
plants/a bu/a
30 inch 20000 121
26,000 145
32,000 163
36,000 167
20 inch 20,000 136
26,000 144
32,000 164
36,000 164
15 inch 20,000 140
26,000 152
32,000 163
36,000 189
Row Spacing x Population 13
LSD(0.05)
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Table 17. Effects of row spacing and plant population on corn grain yield, Sandyland
Experiment Field, St. John, 1996.

Row Spacing Population Yield
plants/a bu/a
30 inch 20000 164
26,000 190
32,000 186
20 inch 20,000 165
26,000 209
32,000 183
15 inch 20,000 164
26,000 190
32,000 200
Row Spacing x Population NS*
LSD(0.05)

Row Spacing Means

30 inch 180
20 inch 186
15 inch 185
LSD(0.05) NS

Population Means

20,000 164
26,000 196
32,000 190
LSD(0.05) 9

*Not significant at the 0.05 level of probability.
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EFFECTS OF CROPPING SYSTEM AND NITROGEN FERTILIZATION
ON NO-TILLAGE PRODUCTION OF GRAIN SORGHUM

W. Barney Gordon, David A. Whitney, Dale L. Fjell, and Kevin Dhuyvetter

Summary

When averaged over N rates, 1982-1995
yieldswere 23 bu/a greater in sorghum rotated
with soybeans than in continuous sorghum.
When no Nwas applied, rotated sorghum
yielded 32 bu/a greater than continuous
sorghum. In the continuous system, grain
sorghum vyield continued to increase with
increasing Nrate up to the 90 Ib/a rate. In the
soybean rotation, yields increased with
increang N rate only up to the 60 Ib/a rate.
Optimal N rate was not very semngit to changes
in N or sorghum prices. When averaged over N
rate, grain sorghum rotated with soybeans
readied mid-bloom 7 days sooner than
continuous grain sghum. Two knife-applied N
sources (anhydrous ammonia and 28% UAN)
were evaluged during the years 1982-1989. No
grain sorghunyield differences resulted from N
source. The5-year soybean yield average was
35 bu/a. Soybean yields were not affected by N
appled to the previous sorghum crop. When
averaged over the period 1982-1995, annual
returns over variable sts were $32.15, $75.88,
and $83.92/a for continuous sorghum, rotated
grain sorghum, and rotated soybeans,
respectively. Soil nitrate-evels (samples taken
in April before fertilization) were greater in
rotated sorghum than in continuous sorghum at
the O N ate but nearly the same at the 90 Ib/a
rate. In 1996four additional N rates (120, 150,
180, and 210 Ib/a) were added to the
experiment. Yields were greater in the rotated
system than in continuous sorghum at all levels
of applied N. Yields in the continuous system
continued to increase with increasing N rate up
to the 90 Ib/a level. Yields in the rotated system
weremaximized with application of 60 Ib/a N.

Introduction
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Crop rotations were necessary to maintain
soil productivity before the advent of chemical
fertilizers. Biological fixation of atmospheric
nitrogen (N) is anajor source of N for plants in
natural systems. Biological fixation through
leguRleizobium associations are utilized
extensively in agricultural systems. Using a
legume in &rop rotation system can reduce the
N requirement for the following non-legume
crop. Other benefits of legne rotations include:
breaking disease aimsect cycles, helping weed
control programs, and decreasing the toxic
effects of crop residues. This study evaluates N
rates for continuous grain sorghum and grain
sorghum grown in annual rotatigvith soybeans
in a no-tillage production system.

Procedures

This study was established in 1980 at the
North Central Kasas Experiment Field, located
near Belleville, on a Crete silt loasoil. Data are
repatedstarting in 1982. Treatments included
cropping system mtinuous grain sorghum and
grain sorghum grown in annual rotation with
soybeans) and N rates @0), 60 and 90 Ib/a). In
1992-1989, the two N sources anhydrous

ammonia and urea-ammonium nitrate solution
(28% UAN) were evaluated. Both N sources
were knife-applied approximatelyidches below
stiesurface in the middles of rows from the
previous year’s crop. After 1989, anhydrous
ammonia was used #e sole N source. In each
year, Nwas knife-applied 7-14 days prior to
planting. Grain sorghum or soybeans were
planted into old rows withut tillage in mid-May
to early June. Grain sorghum was seeded at the
rate of 60,000 seed/a asdybeans were planted
at the rate of 10 seed/ft. Soil samples were taken
incremently to a depth of 24 inches in April of
1992, 1993, and 1994, before any N was



applied. Soybean yields were not affected by N (Table19). Over the 15-year period, soybean

applied to the previous sorghum crop and, yields averaged 35 bu/a and were not
therefore, are averaged over N rate. In 1996, affected by N applied to the previous sorghum
four additional Nrates (120, 150, 180, and 210 crop (Table 20). Two knife-applied N sources,
Ib/a) were added to the experiment in order to anhydrous ammonia and 28% UAN, were
further define N response. evaluated from 1982-198@/hen averaged over
cropping system and N rate, yields were 60 and
Results 59 bu/a for anhydrous ammonia and UAN,
respectively. For the no Bheck, the number of
In the continuous grain sorghum system, days from emergence to mid-bloom was 8 days
grain yields (average 1982-1995) continued to shorter in the rotated system than in the
increase withncreasing N rate up to the 90 Ib/a continuous system (Table 18). Even at the 90
(Table 18). Sorghum yields in the rotated Ib/a réke, time to mid-bloom was 8 days

systemwere maximized with an application of  shorter than in the continuous system. Soil
60 Ib/a. When no N was applied, rotated nitrate-Nlevels in the top 24 inches of the soil

sorghum yielded 32 bu/a greateam continuous profile (samples taken in April before
sorghum. When four additional N rates were fertilizatiorgye greater in rotated sorghum
added in1996, sorghum yields were greater in than in continuous sorghum at the O N rate but
the rotated cropping system than in the nearly the same at the 90 Ib/a rate (Figure 1).
continuous system at all levels of Economic analysis showed that annual returns

over variable costs were $32.15, $75.88, and
83.92/acre, for continuous sorghum, rotated
sorghum, and rotated soybean, respectively
(Figure 2). Returns from rotation were
significantly greater than returns from
continuous sorghum. Optimal N rate was not
very sasitive to changes in N or sorghum price
(Figure 3).

Table 18. Effects of cropping system and nitrogen rate on grain sorghum yields and
number of days from emergence to mid-bloom, Belleville.

Grain Yield Days to Mid-Bloom
N Rate Cropping System 1982-1995 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 5
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Table 18. Effects of cropping system and nitrogen rate on grain sorghum yields and
number of days from emergence to mid-bloom, Belleville.

Grain Yield Days to Mid-Bloom
N Rate Cropping System 1982-1995 1992-1995
Ib/a bu/a

(continued)
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) Cropping System x 9 1

N Rate

Table 19. Effects of cropping system and nitrogen rate on grain sorghum yields, 1996.

N Rate Cropping System Grain Yield

Ib/a bu/a

0 Continuous 92
Rotated 120

30 Continuous 110
Rotated 137

60 Continuous 131
Rotated 164

(continued)
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Table 19. Effects of cropping system and nitrogen rate on grain sorghum yields, 1996.

N Rate Cropping System Grain Yield
Ib/a bu/a
90 Continuous 143
Rotated 163
120 Continuous 148
Rotated 162
150 Continuous 148
Rotated 162
180 Continuous 148
Rotated 162
210 Continuous 148
Rotated 162

System Means

Continuous 134

Rotated 154
N Rate Means
0 106
30 124
60 148
90 153
120 155
150 155
180 155
210 155
Cropping System x N Rate 8

LSD (0.05)
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Table 20. Yields of soybean grown in rotation with grain sorghum, Belleville, 1982-1996.

Year Yield
bu/a
1982 38
1983 15
1984 20
1985 28
1986 48
1987 48
1988 18
1989 25
1990 30
1991 12
1992 58
1993 56
1994 32
1995 41
1996 61
Average 35
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Figure 1. Soil nitrate N at 0-24 inches before fertilizer application, continuous versus rotated
sorghum, April 1992-1994.
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Figure 2. Economic returns over variable costs for three cropping systems.

Sorghum price ($/cwt)/Nitrogen price ($/b)

[$2.00/50.40 [0$3.50/$0.15 W $5.00/0.10 |

Return, $/acre

N Rate, Ib/acre

Figure 3. Returns over nitrogen cost for continuous (CS) versus rotated sorghum (RS).
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EFFECTS OF PLANTING DATE AND HYBRID MATURITY ON
DRYLAND GRAIN SORGHUM PRODUCTION

W. Barney Gordon and Dale L. Fjell

Summary

In 1996, grain yields were equal for the 30
May and the 15 June plantidgtes. Yields were
lower at both earlier and later planting dates.
When averaged over the 3 years of the study,
late May plantings gave the greatest grain
yields. Thenumber of heads/plant (indication of
tillering ability) generally declined as planting
dateprogressed later into the growing season.
Kernel weights were greatest at the 16 May
planting date and least at the 30 June planting
date. Numbers of seed/head wegeial at the 30
May and 15 June planting dates. With all
hybrids, the number of growth units from
emepgence to black layer declined as planting
date was pushed later into the growing season.

Introduction

Somegrain sorghum producers in north-
central Kansas prefer to delplanting until mid-
June so that the critical reproductive phase of
crop development avoids drought dreht stress
in July and early August. Temperature and soil
water status during the heading period are
regarded as prime factors in detenmg planting
date. Late planting increases the risk of an early
frost occurring before the crop is mature.
Planting early so that grain sorghum will head
prior to mid-season heat and dght stress may
be hindered by sorghum’s slow emergence and
growth in cool soils. However, early planting
allows the crop to mature before a frost. This
test was initiated to investigate the effects of
planting cite and hybrid maturity on yield, yield
compnents, and growth unit accumulation of
grain sorghum.
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Procedures

This experimenttaagucted at Scandia,
Kansas on a Crete silt loam soil under dryland
condtions. Fertilization consisted of 100 Ib/a N
and 30 Ib/a P © . Plantirdptes in 1996 were 16
May, 31May, 15 June, and 30 June. Hybrids
evaluated were Pioneer 8699, Pioneer 8500,
Pioreer 8505, and Pioneer 8310. Planting rate
was 60,000 seed/a. Final plant population
averaged 49,475 plants/a and was not affected
by planting date. Plots were harvested on 21
October. Notes were taken on mid-bloom (point
at which 50% of the plants in a plot were in
some stage of bloom) and black layer
(physiological maturity). The formula used to
calcdate growth units is as follows: add
maximumdaily high temperature and minimum
daily temrature, divide by 2, then subtract the
basetemperature of 33.8 F. Plant height and
head counts were recordechatvest time. Seed
samplewere retained to determine 1000 seed
weight. Grain yields were adjusted to 14 %
moisture content.

Results

When averaged over hybrid, 1996 yields
were equal at the 31 May and 15 June planting
teda(Table 21). Earlier or later plantings
resulted in yield reductions. Whaneraged over
the 3 years of the experiment, yields were
greatest atthe late May planting. Tillering
(number of heads/plant) was greatest at the
eariest planting date and declined as planting
date progressed later in the season. Pioneer
8699 showed the greatest ability to tiller.
Numbers of seed/head were constant over the
late-May and mid-Junglanting dates. Earlier or
later plantings resulted in fewer seed/head.
Kernel weights were greatest at the mid-May
planting date and lowest at tla¢d-June planting



date.For all hybrids, total number of growth units from mid-bloom to black layer was
unitsfrom emergence to black layer declined as congant, regardless of maturity group of the
plantingdate was pushed later into the summer hybrid.

(Table 22). The number of growth

Table 21. Effects of planting date and hybrid maturity group on grain yield, yield components, and plant
height of grain sorghum, Scandia, 1996.

Yield Yield Heads/ Seed/ 1000-Kernel Height
Planting Date  Hybrid 1996 1994-1996 Plant Head Weight
bu/a grams inches
Mid-May Pioneer 8699 126 117 13 1947 27.3 38.7
Pioneer 8500 138 125 1.2 2260 27.4 43.0
Pioneer 8505 133 129 11 2382 259 42.0
Pioneer 8310 151 137 11 2641 27.0 46.0
Late-May Pioneer 8699 148 140 1.2 2810 23.7 38.7
Pioneer 8500 159 143 1.0 2783 26.6 40.7
Pioneer 8505 147 136 11 2695 25.0 40.0
Pioneer 8310 162 140 11 2896 27.1 45.3
Mid-June Pioneer 8699 138 125 1.2 2676 24.0 40.7
Pioneer 8500 150 122 11 2817 25.6 45.0
Pioneer 8505 151 125 1.1 2737 26.7 45.3
Pioneer 8310 169 123 1.0 2982 28.3 50.7
Late-June Pioneer 8699 129 99 11 2430 25.3 39.0
Pioneer 8500 128 96 1.0 2355 26.9 47.3
Pioneer 8505 130 91 1.0 2565 26.1 45.7
Pioneer 8310 122 78 1.0 2683 24.7 50.0
Planting Means
Mid-May 137 127 1.2 2307 26.9 42.4
Late-May 154 140 11 2796 25.6 41.2

(continued)
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Table 21. Effects of planting date and hybrid maturity group on grain yield, yield components, and plant
height of grain sorghum, Scandia, 1996.

Yield Yield Heads/ Seed/ 1000-Kernel Height
Planting Date  Hybrid 1996 1994-1996 Plant Head Weight
bu/a grams inches
Mid-June 152 124 11 2803 26.1 45.4
Late-June 127 91 1.0 2508 25.8 45.5
Hybrid Means
Pioneer 8699 135 120 1.2 2466 25.1 39.3
Pioneer 8500 143 121 11 2554 26.6 44.0
Pioneer 8505 140 120 11 2595 25.9 43.2
Pioneer 8310 151 120 1.1 2801 26.8 48.0
Planting 8 10 0.05 168 0.2 3
Date x
Hybrid
LSD(0.05)
CV% 54 3.6 6.1 4.2 3.2

Table 22. Effects of planting date and hybrid maturity group on growth unit accumulation of grain sorghum,
1996

Planting Date Hybrid Emergence to Emergence to Mid-Bloom to
Mid-Bloom Black Layer Black Layer

Number of Growth Units

May 16 Pioneer 8699 2384 3859 1475
Pioneer 8500 2619 4054 1435
Pioneer 8505 2557 3992 1435
Pioneer 8310 2670 4134 1464
May 31 Pioneer 8699 2316 3819 1503
Pioneer 8500 2523 3990 1467
Pioneer 8505 2458 3929 1471
Pioneer 8310 2629 3936 1307
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Table 22. Effects of planting date and hybrid maturity group on growth unit accumulation of grain sorghum,
1996

Planting Date Hybrid Emergence to Emergence to Mid-Bloom to
Mid-Bloom Black Layer Black Layer

Number of Growth Units

June 15 Pioneer 8699 2528 3820 1292
Pioneer 8500 2667 3910 1243
Pioneer 8505 2613 3878 1265
Pioneer 8310 2738 4020 1282

(continued)

June 30 Pioneer 8699 2158 3463 1305
Pioneer 8500 2364 3657 1293
Pioneer 8505 2289 3638 1349
Pioneer 8310 2429 3664 1235

Planting Means

May 16 2558 4010 1452
May 31 2482 3919 1437
June 15 2636 3907 1271
June 30 2310 3605 1296

Hybrid Means

Pioneer 8699 2345 3740 1394
Pioneer 8500 2543 3903 1360
Pioneer 8505 2479 3859 1380
Pioneer 8310 2617 3939 1322
ANOVA (P>F)
Planting Date (PD) 0.0001 0.001 0.007
Hybrid (H) 0.0001 0.0001 0.0009
PD x H 0.0002 0.04 0.05
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EFFECTS OF PLANTING DATE AND SEEDING RATE ON GRAIN
YIELDS OF TWO WINTER WHEATS GROWN IN
NORTHCENTRAL KANSAS

Scott A. Staggenborg and W. Barney Gordon

Summary

Wheatplanting dates vary from producer
to producer in norcentral Kansas. Increased
double cropping of whealfter a summer crop
has esulted in large number of acres being
planted in mid to late Octobeihis study was
designed to asset® performance of the two
newest wheat varieties from Kansas State
University, Jagger and 2137, at several
planting rates and planting dates in
northcentral Kansas. As expected, seeding
ratesfrom 30 to 120 Ibs of seed/a affected
only final stand. As planting was delayed in
1995, heads/a andeld decreased because of
a dry winter. As a result of several warm
periods followed by extreme cold in February
and March of 1996, Jagger dormancy was
damaged during this period. Jagger yields
were 20 bu/a lower than yields of 2137.
Spring tillersaccounted for a large portion of
Jager’s yield. This resulted in lower test
weights than 213hecause the grain from the
late tillers developed during hotter
tempeatures in late June. These results
illustrate the importance of planting winter
wheat in nortbentral Kansas so that adequate
fall growth can be achieveduch growth aids
the plant in winter survival and spring
regrowth.

Introduction

Kansas State University recently released
two winter wheat varieties. In 1994, Jagger
was released to selected growers for seed
increase. Jagger is an early maturing wheat
that has some of the highest ratings for leaf
disease resistance. 2137, a variety that was
part ofthe donation in 1990 from Pioneer Hi-
Breds’ wheat breeding program, was released
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for seed increase in 1995. 2137 is a medium-

early maturing variety released to replace
2163. It improvements over 2163 include
yield, test weight, and disease resistance.

heat planting datesnd seeding rates are
two topics that most producers are eager to
discuss public meetings and private
gatherings. Planting date selection for wheat
narthceatral Kansas is often a balancing act
etvizeen early planting techieve better stands
falgrowthand late planting to reduce the
effects of Hessian fly, cheat, and take-all root
rot. Double-cropping wheat after a summer
row crophas increased the number of wheat
acres being planted in mid to late October.

Whessding rates for wheat vary less
than planting dates. A survey of wheat
rogiucers in noriast Kansas would certainly
result in arange of seeding rates from 60 to
1Bp6, with an avexge in the 70-75 Ib range.
Most producers are aware of and follow the
recommendation to increase seeding rates as
plarting date is delayed to compensate for
reduced tiller production under cooler
temperatures.

The release of two new wheat varieties as
vell as the on-going debate overntlag dates
and planting rates were the underlying
motivaions for this study. The objectives of
this study were to elwate the performance of
Jagger and 2137 at three planting dates and
four seeding rates in northcentral Kansas.

Procedures
his studywas initiated in the fall of 1995

tla¢ Northcentral Kansas Expeent Field at
Belleville, KS. Treatments consisted of two



varietiesJagger and 2137; four seeding rates,
30, 60, 90, and 120 Ibs/a; and three planting
dates, September 26, October 9, and October
23, 1995. A factorial arrangement of
treatments in a randomized complete block
designwith three replications was used. All
plots were 300 ft irsize.

Seedlingemergence counts were taken
appoximately 3 weeks after planting for the
first two planting dates. Stand counts were
taken for the third planting date on 22
February, 1996. Established stands were
determined by counting the number of plants
emerged in 3eet of row from three randomly
selected locations in each plot.

Approximately 1 month before harvest (4
June, 1996), heatbunts were taken to assess
eachvariety’s ability to tiller at this range of
planting dates and seedirgges. The numbers
of heads in 1 foot of row were determined at
three randomly setted locations in each plot.

Grain yield, test weight, andoisture were
detemined on July 12, 1996. Yields were
adjusted to a constant moisture of 12.5%.

Results

Seedling Emergence

Final emerged plant numberere affected
by variety and seeding rate (Table 1). Across
all dates and seeding rates, final stands of
Jagger were 250,000 plant&aver than those
of 2137. Differences in seedling emergence
levels between the two varieties were the
results of seed qul. The 2137 seed planted
contained a great many shriveled kernels,
which resulted in more seeds/Ib. Because the
seeding rates werabed on Ibs/a, not seeds/a,
more seeds were planted in the 2@Bis than
in the Jagger plots.

As expected, seedling emergence levels
declined as seeding rates declined. The stand
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estdlished atach seeding rate was different
hanttlose achieved at the other three seeding
rates.

Although planting date did not affect
stablidhred stands, we should note that stands
vere determined on dd#fent dates, with those

for thefirst two dates counted in October.
Soadisture on the third planting date was
not adequate to sustain seedling emergence.
Wirdeow fall (November-January) was
adequate to achieve emergence, and stand
counts were delayed until late February.

Head number
e&tl numbers detmined prior to harvest
were affected by variety and planting date
(Table 1). Across all planting dates and
eeding rates]agger produced 800,000 fewer
heads/a than 2137. This varietal difference
was the result of differences in seed size,
efafi maturity, and tillering ability. As
disaussed previously, the smaller seed size of
the 2137 resulted in moseed/a being planted
in each plot. Not only were fewer seed/a
planted and subsequently fewer plants/a
stablished for Jagger, but @arliness resulted
in early spring green up during several warm
periods in February and March. These warm
periods were followed by extremeld periods
that resulted not only im&s of top growth but
also stand reduction from those plants with
weak root and crown systems. Because 2137
niedum-maturing variety, it did not break
ormency during the warm periodskebruary
or early March.

Date of planting effects illustrate the
mportance of god fall growth for survival of
spring cold periods. As planting was delayed,
soil moisture became more limiting, resulting
in less vigorous seedlings. The weaker
eedlingshad weaker root and crown systems
as well as less carbohydrate accumulation in
the fall. Duringthe cold periods in the spring,
ccumulated carbohydrategre necessary for
the plants to remain winter hardy and to



survive the cold periods. Carbohydrate
reserves are also necessary for regrowth if
exiging top growth is removed by cold
temperatures. As planting date wigtayed, all

of these components necessary for plant
survival during the spring cold spells were
diminished by cool and dry conditions in the
fall and early winter.

The varietal differences in heads/a could
have beerttarger than the data indicate. The
spring cold periods resulted in considerable
stand losses in the last twaptings of Jagger.
However, Jagger's above-average ability to
tiller and the favorable growing conditions in
May enabled it to produce spring tillers, thus
increasing heads/a at harvest.

Yield

As expected, the effect of varieties and
planting date on heads/a resulted in similar
effects ongrain yields. Heads/a were highly
correlated (r=0.94) to grain yield (data not
shown).

Grain vyields from Jagger were
approximately 20 bu/a lower than those from
2137. Asplanting was delayed, grain yields
decreased with extreme variation. The range
in grain yields was from a high of 88 to a low
of 1 bu/a.

Test Weight

Variety and planting date (variety x
planting date interaction) wetke only factors
that affected test weight. In general, test
weight ceclined from the first planting date to
the kst planting date, with Jagger having
lower overalitest weight than 2137 (Table 1).

In both varieties, test weight decreased as
plarting was delayed. It is reasonable to
believe that as a result of the cool, dry fall
conditions, wheat planted at later dates
producedfewer tillers in the fall and relied
more on spng-produced tillers. Those tillers
develged later than the main stem head and
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argfl ttillers as a result of being initiated
|dteads from the main stem and fall-
producedtillers filled grain during late May
andarly June. Thiperiod was cool and wet,
favorable conditions for grain development in
wheat. Heads on later maturing tillers filled
grain during late June and even early July
utker higher temperatures than those
expeaienced by the earlier tillers during grain
fill.  Filling grain under higher temperatures
can result in lower grain weights.

Varietal differences in test weight as
anphg date was delayed can then be
explained by the proportion of early and late
tillers that each relied upon to produce vyield.
The highest test weight was achieved by the
earlyplanted 2137. Test weights were lower
at the other two plaimg dates than at the first
planting date. As indicated earlier, 2137
lanted later probablizad fewer fall-produced
tilebecause of the cool, dry conditions
experienced during its early growth period
and, therefore, relied more on spring-
produced tillers to produce yield and had
lighter grain overall.

Jager’s test weights followed a similar
rend,except that weights were higher for the
first two planting dates than the last planting
dte. Testwights of Jagger for the first two
planting dates werg@milar to the test weights
of the last two dates in 2137. Jagger having
overdbbwer test weights than 2137 is
obviously the result of more loss of stand in
agderduring the spring cold spells and, thus,
more reliance on spring-produced tillers to
roguce yieldThe decline in test weight from
finet planting date to the last in Jagger was
obviously the result of a highproportion of
the grain coming from spring tillers.

Conclusions

alz of planting affected heads/datvest
and subsequent grain yield. The greatest



heads/aand highest grain yields across both
varietiesresulted from the early planting date.
The results fromhis study do not recommend
one seeding rate above the other. Based on
these results, prodars should continue at the
current plating rates. However, they should
be aware of the recommendation that as date
of planing is delayed, seeding rates should be
increased to compensate for decreased tiller
and top growth.

These results from 1 year indicate that
medium to medium-early maturing wheat

varieties or those that are daylength sensitive
and aoid early spring green up are best
adapted to northcentral Kansas. Planting early
maturing varieties that can green up early in
thering is risky. If early maturing varieties
uch as Jagger are to pknted in this region,
they need to be planted under conditions that
allow them to develop an adequate root and
rowrcsystem as well as accumulate adequate
cartohydrate reserves before winter. They
may have to contend with several warm/cold
ycles during Reruary and March, which can
reduce stands and grain yields.

Table 1. Established stand, head count at harvest, grain yield, and test weight for two wheat varieties planted
at three planting dates and four seeding rates in 1995 at Belleville, KS.

Established Stand Head Count Yield Test Weight

Seeding Rate  Jagger 2137 Jagger 2137 Jagger 2137 Jagger 2137
plants/a heads/a bu/a Ib/bu

30 431.1 694.4 12429  2190.3 29.9 52.3 50.7 54.0
60 637.6 882.8 1588.7  2307.7 36.4 53.2 52.6 53.9
90 1200.3 1412.0 1713.7  2366.4 36.6 58.6 51.7 54.5
120 1440.3 1729.5 1939.9  2756.9 37.8 57.5 52.0 54.6
LSD(.10) NS NS NS NS
Planting
Date
Sept 26 869.3 1119.0 2806.2  4019.1 53.1 78.1 53.6 55.6
Oct 9 1097.7 1242.9 18179  2305.8 42.0 52.2 53.4 53.9
Oct 23 815.1 1177.1 239.8 891.0 104 35.9 48.3 53.3
LSD (.10) NS NS NS 13
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Table 1. Established stand, head count at harvest, grain yield, and test weight for two wheat varieties
planted at three planting dates and four seeding rates in 1995 at Belleville, KS.

Variety Established Stand Head Count Yield Test Weight
plants/a heads/a bu/a Ib/bu
Jagger 927.3 1621.3 35.2 51.7
2137 1179.7 2405.3 55.4 54.2
LSD (.10) 131.6 339.4 6.6 -
Seeding
Rate(lb/a)
30 562.7 1716.6 41.1 52.3
60 760.2 1948.2 44.8 53.1
90 1306.2 2040.0 47.6 53.2
120 1584.9 2348.4 47.7 53.3
LSD (.10) 186.1 NS NS NS
Planting
Date
Sept 26 994.1 3412.7 65.6 54.5
Oct ¢ 1170.3 2061.8 47.1 53.6
Oct 23 996.1 565.4 23.1 50.8
LSD (.10) NS 415.7 7.1 -

1 Counts taken on October 15, October 27 and February 22, 1996.
2 Counts taken on June 4, 1996.
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KANSAS RIVER VALLEY EXPERIMENT FIELD

Introduction

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

Soils Description

Soils on the two fields are predominately in
the Eiudora series. Small areas of soils in the
Sarpy, Kimo, and Wabash series also occur.
The soils are well drainedxcept for small areas
of Kimo and Wabash soils in low

areas. Soil texture varies fraift loam to sandy

loam, and the soils are subject to wind erosion.

Most ils are deep, but texture and surface
drainage vary widely.

1996 Weather Information

In 1996, the frost free season was equal to
the 183-dayaverage. The last 82 F frost in the
spring was on April 31 (average, April 20), and

the first in the fall was on October 29 (average,
October 20). Precipitation was below normal
through April, above normal in May, below
normal inJune and July, and above normal in
August(Table 1). The precipitation totals for
Octaber, 1995 through September, 1996 was
over 10inches below normal for both fields.
However, with irrigation, corn and soybean

yields were excellent.

Table 1. Precipitation at the Kansas River Valley Experiment Field, 1995-1996.

Month Rossville Topeka
1995-1996 Avg. 1995-1996 Avg.
Inches inches
Oct. 0.30 0.95 0.30 0.95
Nov. 0.53 0.89 0.53 1.04
Dec. 0.31 2.42 0.31 2.46
Jan. 0.58 3.18 0.15 3.08
Feb. 0.13 4.88 0.22 4.45
Mar. 1.26 5.46 0.88 5.54
Apr. 1.11 3.67 0.74 3.59
May 4.63 3.44 5.42 3.89
June 3.30 4.64 2.09 3.81
July 2.89 2.97 2.29 3.06
Aug. 6.42 1.90 5.10 1.93
Sep. 3.59 1.24 2.30 1.43
Total 25.15 35.64 20.33 35.23
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CORN HERBICIDE PERFORMANCE TESTS

Larry D. Maddux and Philip L. Barnes

Introduction

Weed competition can limit crop
yields. Chemicalveed control and cultivation
have been used to contwéeds in row crops.

In 1996, the corn herbicide test was divided
into two tests, a preemergence test (PRE) and
a postemergence test (POST). These studies
included several of the newer herbicides for
use on orn. The major weeds in these two
tests were large crabgrass, Palmer amaranth,
and common sunflower.

Procedures

The PREtest was conducted on a
Eudorasilt loam soil previously cropped to
soybeanswith a pH of 6.8 and an organic
mattercontent of 1.5 percent and the POST
test was conducted on a Sarpy fine sandy loam
with a pH of 7.1 and an organiatter content
of 1.0. Pioneer Brand 3162 and Asgrow
RX747T were planted on April 22 and 23 on
the PRE and POST tests, respectively, at
26,200 seeds/a in 30-inch rows. Anhydrous
ammonia at 150 lbs N/a was applied preplant
and 10-34-@ertilizer was banded at 110 Ibs/a
at planting. The herbicides were applied on
the PRE test on April 23 and tme POST test
as folows: preemergent (PRE) - May 1; early
postemergent (EEP) - May 29; postemergent
(EP) June 4; and mid-postemergence (MP) -
June 10. Only the EEP plots were cultivated
7 days after treatmenRatings for crop injury
were nade on May 20 and June 25 on the
PRE testind on June 18 and June 27 for the
POST test. Ratings for weed control were
made on May 20 antline 25 for the PRE test
and onJune 18, June 27 and July 10 for the
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POSTtest. The first significant rainfall after
PRE herbicide application waspril 28 for the
PRE test and May 4 for the POST test. Plots
ave harvested d@ctober 2 using a modified
Gleaner E combine.

Results and Discussion

tHa PRE test, verijttle corn injury
was observed at 28 days after treatment
(DAT) (Table 2). Control of large crabgrass
(Lacg) was very good with all treatments.
Axiom gave the least, and unacceptable
control of Palmer amaranth (Paam).
Applications ofSurpass 100 at 2.64 gt/a and
Batz at 2.0 oz/a also resulted in poor
owtrol of Paam, althougBurpass 100 at 2.40
aBdlance at 1.8nd 2.5 oz/a gave excellent
control. Axiom also gave very low and
unacceptable control of common sunflower
(Cosf). Balance applied alone or in
ombiration with Dual Il or Surpass was also
weak on Cosf. The addition of 1.11 Ib/a
atrazine 90 DF to Balance was sufficient to
improve control of Cosf to 100%. The grain
yield of corn was closely correlated to the
weed control ratings, especially that of Cosf.
Weedcontrol deteriorated somewhat later in
theseason, but 1 timely cultivation would
probably have maintained the 28 DAT weed
control ratings.

total of 30 herbicide treatemts were
evaluated in the POST test: 3 very early
postemergence + a cultivation 7 DAT (EEP);
21 early postemergence (EP); 5 mid-
posemergence (MP); and 1 preemergence is
(PRE) + HRble 3). Lacg infestation in
this test was heavy and only the EP treatment



of Lightning + Sun-it Il + UAN resulted in
more than 90% control. Control ratings
greder than 80% were obtained with the EP
and MP treatments of Lightning + NIS +
UAN; Lightning +Sun-it Il + UAN, MP; and
Prowl + Atrazine + COC, EP. Control of
Paam was good withnly 3 treatments having
less than 80% control (Lightning + NIS +
UAN, EP; Exceed + Accent + NIS, EP; and
Basis +Banvel + COC + UAN, EEP). The
control of Cosf was also very good with all
treatments except 3 having 90% or greater
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control. Exceed + Accent + NIS, EP and
Resource + Buctril, EP gave about 70%
ontrol while Resource + Accent + COC only
age 33% control. As in theRE test, control
dterioratedvith most treatments after the 28
DAT ratings and a cultivation would have
helped. Corn grain yields were lower in this
test,and were somewhat variable because of
soil variability.



Table 2. Effect of preemergent herbicides on corn injury, weed control and grain yield, Rossville, 1996.

Appl Corn Inj. Weed Control, 28 DAT Grain

Treatment Rate Time 28DAT Lacg Paam Cosf  Yield

prod./a % % bu/a
Untreated check 0 53 17 33 59
Surpass 100 2.40 qt PRE 0 100 98 97 113
Surpass 100 2.64 qt PRE 0 92 73 97 138
Dual Il + 2.05 pt PRE 0 97 97 98 160
Atrazine 90 DF 151b
Dual Magnum 1.35 pt PRE 0 98 98 98 169
Atrazine 90 DF 151b
Surpass + 1.5 pt PRE 0 98 100 95 157
Atrazine 90 DF 151b
Harness + 1.75 pt PRE 0 98 98 98 154
Atrazine 90 DF 151b
Frontier + 18 oz PRE 0 100 100 97 140
Atrazine 90 DF 151b
Axiom + 16 oz PRE 2 95 93 100 126
Atrazine 90 DF 151Ib
Axiom 16 oz PRE 0 97 58 33 38
Bullet 3.5qt PRE 2 92 100 97 130
Balance 150z PRE 0 98 97 62 126
Balance 200z PRE 0 92 77 73 95
Balance 250z PRE 0 97 100 65 125
Balance + 200z PRE 2 93 97 72 120
Surpass 1.25 pt
Balance + 200z PRE 0 100 98 63 90
Dual Il 1.28 pt
Balance + 200z PRE 0 98 100 100 167
Atrazine 90 DF 1.111b
Balance + 200z PRE 13 97 98 92 146
Dual Il + 1.03 pt
Atrazine 90 DF 1.111b
Balance + 2.00z PRE 0 98 100 100 163
Dual Il + 1.03 pt
Atrazine 90 DF 1.671b
Balance + 200z PRE 0 97 100 100 181
Atrazine 90 DF 1.671b
Balance + 2.00z PRE 0 98 97 78 124
Dual Il 1.54 pt
Balance + 2.00z PRE 0 98 97 72 67
Surpass 1.5 pt
Bicep Il 2.4 gt/a PRE 0 95 83 100 141
LSD(.05) 16 17 24 39 57

! Lacg = large crabgrass; Paam = palmer amaranth; Cosf = common sunflower (5/20/96).
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Table 3. Effects of postemergent herbicides on corn injury, weed control, and grain yield, Rossville, 1996.

Appl Corn Injury Weed Control, 28DAT Grain

Treatment Rate  Time&®  7DAT 14DAT Lacg Paam  Cosf Yield

prod./a % % bu/a
Untreated check 0 0 0 33 23 28
Resolve + 53 0z EP 2 0 78 92 100 137
Accent + 0.33 oz EP
NIS+ 0.25 % EP
UAN 1qt EP
Resolve + 53 0z MP 0 0 73 92 100 130
Accent + 0.33 oz Mp
NIS+ 0.25 % MP
UAN 1qt MP
Lightning + 1.28 oz EP 0 0 82 78 98 116
NIS+ 0.25 % EP
UAN 1qt EP
Lightning + 1.28 oz MP 0 0 83 94 92 124
NIS+ 0.25 % MP
UAN 1qt MP
Lightning + 1.28 oz EP 2 0 92 87 100 128
Sun-it Il + 1.5 pt EP 0
UAN 1qt EP 0
Lightning + 1.28 oz MP 0 0 85 92 98 114
Sun-it Il + 1.5 pt MP 0
UAN 1qt MP 0
Exceed + 1.0 oz EP 0 0 50 78 67 111
Accent + 05 oz EP 0
NIS 0.25 % EP 0
Exceed + 1.0 0z MP 0 0 57 95 100 115
Accent + 0.5 oz MP 0
NIS 0.25 % MP 0
Dual Il + 1.5 pt PRE 0 2 13 98 100 109
Exceed + 1.0 0z EP 0
cocC 2.0 pt EP 0
Dual Il + 1.5pt PRE 0 3 10 100 100 114
Exceed + 1.0 0z EP 0
NIS+ 2.0 pt EP 0

(continued)
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Table 3. Effects of postemergent herbicides on corn injury, weed control, and grain yield, Rossville, 1996.

Appl Corn Injury Weed Control, 28DAY Grain

Treatment Rate  Time’ 7DAT 14DAT Lacg Paam  Cosf Yield

prod./a % % bu/a
Banvel 4 oz EP 0
Dual Il + 1.5 pt PRE 0 3 20 100 100 94
Exceed + 1.0 0z EP 0
NIS+ 2.0 pt EP 0
Buctril 40z EP 0
Dual I + 1.5 pt PRE 0 0 37 100 100 97
Exceed + 100z EP 0
NIS+ 2.0 pt EP 0
Action 120z EP 0
Dual Il + 1.5 pt PRE 0 0 57 98 100 76
Buctri/Atrazine 1.0 gt EP 0
Resource + 40z EP 0 5 48 100 33 92
Accent + 0.67 oz EP
coc 1.0 pt EP
Resource + 4 oz EP 0 2 13 95 100 79
Beacon + 0.38 0z EP 0
cocC 1.0 pt EP 0
Resource + 40z EP 0 2 7 100 100 85
Clarity 8 oz EP 0
Resource + 4 0z EP 0 0 20 95 100 123
Accent + 0.33 oz EP 0
Beacon + 0.38 oz EP 0
CcocC 1.0 pt EP 0
Resource + 40z EP 0 3 10 98 72 85
Buctril 0.5 pt EP 0
Basid + 0.330z EEP 0 0 70 92 100 142
COC + 1% EEP 0
UAN 2 qt EEP 0
Basi$ + 0.330z EEP 0 0 73 98 100 132
Atrazine + 133 0z EEP 0
CcoC + 1% EEP 0
UAN 2 qt EEP 0
Basié + 0.330z EEP 0 0 67 77 100 113

(continued)

95



Table 3. Effects of postemergent herbicides on corn injury, weed control, and grain yield, Rossville, 1996.

Appl Corn Injury Weed Control, 28DAT Grain

Treatment Rate  Timé 7DAT 14DAT Lacg Paam  Cosf Yield

prod./a % % bu/a
Banvel + 400z EEP 0
COC + 1% EEP 0
UAN 2 qt EEP 0
Basis Gold 14 oz EP 0 0 68 100 97 125
COC + 1% EP 0
UAN 2 gt EP 0
Accent + 0.67 oz EP 0 0 60 93 98 146
Buctril + 16 oz EP 0
NIS+ 1% EP 0
UAN 2 qt EP 0
Frontier + 20 oz PRE 0 0 47 98 100 113
Marksman 3.5 pt EP 0
Prowl 3.0 pt EP 0 0 83 100 100 113
Atrazine + 15 qt EP 0
cocC 1.0 pt EP 0
Prowl! + 3.0 pt EP 0 0 23 100 100 101
Exceed + 100z EP 0
NIS 0.25 % EP 0
Prowl + 3.0 pt EP 0 0 65 97 100 109
Accent + 0.33 0z EP 0
NIS 0.25 % EP 0
Prowl + 3.0 pt EP 0 2 42 42 100 71
Beacon + 0.38 0z EP
NIS 0.25 % EP
LSD(.0.5) NS 3 29 25 24 42

tcoc = crop oil concentrate; UAN = 28-0-0 fertilizer; NIS = nonionic surfactant.

2 PRE = preemergence; EEP = very early postemergence; EP = early postemergence; MP = mid-postemergence.

% Lacg = large crabgrass; Paam = palmer amaranth; Cosf = common sunflower; DAT = days after treatment application.
* Plus 1 cultivation 10-14 days after treatment.

96



SOYBEAN HERBICIDE PERFORMANCE TESTS

Larry D. Maddux and Philip L. Barnes

Introduction

Chemical weed contr@nd cultivation have
beencommonly used to control weeds in row
crops. Weeds can seriously depress soybean
yields. In1996, this study was divided into a
preplant, incorporated and preemergence
(PPI/PRE) test and a postemergence (POST)
test. These studies evaluated herbicides and
herbicide combinations for weed control in
soyleans. The major weeds in these tests
were large crabgrass, Palmer amaranth,
common sunflower, and eastern black
nightshade.

Procedures

The PPI/PRE test was conducted on a
Sarpyfine sandy loam soil with a pH of 6.8
and organic matter ctent of 1.1 percent, and
the POST test was conducted on an Eudora
silt loam soil with a pH of 7.1 and organic
matter content of.0 percent, both previously
cropped to corn. Sherman soybeans were
planted on May 16 at 144,000 seeds per acre
in 30-inch rows. Fertilizer (10-34-0) was
banded at 120 Ibs/a at planting. Tezbicides
in both tests were applied as follows: PPI -
May 16; PRE - May 18; early postemergent
(EP) - Jundl1l; and mid-postemergent (MP) -
June 18. The plots were not cultivated.
Ratings forcrop injury were made on June 12
for the API/PRE test and on June 18 and June
27 for the POST test. Significant rainfalls
afterthe PPl and PRE treatments were May
23 (0.19 inchiand May 29 (1.27 inch). Some
plots were not harvested because of high
infestations of sunflower, but the plots that
could be harvested weharvested October 18
using a modified Gleaner E plot combine.

Results and Discussion

The 22treatements evaluated in the 1996
PPI/PRE test included 8 preplantamporated

(PPI), 12preemergence (PRE), and 1 early

postemergence (EP) treatments and 1

untreated checKrable 4). The only soybean

injury observed was with the EP treatment of

Puraiit + Blazer. However, the soybeans
grew out of this injury quite well.

ontr@l ofall four weeds (large crabgrass -
Lacg; Palmer amaranth - Paam, common
unBower - Cosf; and eastebtack nightshade
- Ebns) was better with most of the 8 PPI
treaments than with most of the 12 PRE
reatments (Table 4). Laopntrol at 28 DAT
(data not shown) was 93% or better with all
PPI treatments but had deteriorated to 68 -
88% control by 56 DAT. However, the PRE
treatments had Lacgrtwol ratings of only 40
68%. As with Lacg controtontrol of Paam
and Cosfwas 90% or better at 28 DAT with
all treatments except Authority + Command
and Authority + Lexone + Dual Il. At 56
AD, Authority + Clasi, Pre, and Squadron,
ridScept, Detil, and Steel CP, PPI, were the
only treatments maintaining 90% or better
ontral of Paam. Only the PRE treatments of
rdadstrike + Dualll, Authority + Command,
and Authority + Lexone + Dual Il resulted in
osfontrol lesshan 87%. Ebns control was
80% or greater with all treatments. Grain
yieldswere most closely related to sunflower
control. However, yields were lower than
normal, probably because of the presence of
soybean cyst nematode in the field.

thmmPOST tst, 16 PPI/PRE + EP and 24
EP treatments were evaluated (Table 5).

Greater than 90% control of Lacg was
obtained with Treflan, PPl + FirstRate +
Pinnacle, EP; Treflan, PPl + FirstRate +
Blazer, EP; Prowl, PRE + Pursuit DG, EP;
Prowl, PRE + Pursuit DG + Pinnacle, EP;
Prowl, PRE + Pursuit DG + Status, EP;
Prowl, PRE + Raptor + Status, EP; Prowl,
PRE + Sceptor OT, EP; Reflex + Fusion,
TwisterEP; Stellar, EP; Stellar + Basagran,

EP;



EP; Stellar + Classic, EP; and Stellar +
Scepter, EP. All treatments except Stellar,
EP; Stellar + Bsagran, EP, and Basagran, EP
resulted ingreater than 90% control of Paam.
Control of Paam with these three treatments
was kss than 70%. Control of Cosf was
excellent with all treatments except Dual I,

PRE +Expert + Blazer, EP which gave 80%
ontml. All treatments except 5 gave 87% or
greder control of eastern black nightshade
(Ebns). Of these 5 treatments, Flexstar +
Fusion, EP gave 78% control; Dual Il, PRE
Expert + Ation, EP, 68%;Treflan, PPI +
FirstRate + Pinnacle, EP, 60%; Concert SP +
Assurell, EP, 53%; and Dual Il, PRE +
Expert + Pinnacle, EP, 52%. Soybean grain
yields were probably influenced as much by
soybean cyst nematode as by weed control as
someplots with good weed control did not
have good grain yields.



Table 4. Effect of preemergence and preplant, incorporated herbicides on soybean injury, weed control,
and grain yield, Rossville, 1996.
Appl Soybean Weed Control, 56 DAT Grain
Inj.

Treatment Rate Time 28DAT Lacg Paam Cosf Ebns Yield
prod./a % % bu/a

Untreated check 0 0 0 0 0 20

Broadstrike + 2.0 pt PPI 0 73 82 90 95 31

Treflan 3.0 pt PPI 0 73 93 98 100 37

Squadron 2.33pt PPI 0 82 98 100 90 35

Tri-Scept 1.0 gt PPI 0 68 95 98 98 41

Detail 3.0 pt PPI 0 88 93 100 100 40

Steel CP 1.0 gt PPI 0 83 82 97 80 50

Treflan + 0.6 oz PPI

FirstRate 1.0 gt PPI 0 85 80 100 83 31

Treflan + 0.750z PPI

FirstRate 1.0 qt PPI 0 72 80 95 90 33

Broadstrike + Dual 1.0qt PRE 0 50 72 82 80 16

Broadstrike + Dual 15pt PRE 0 68 62 88 98 26

Dual Il + 0.60z PRE

FirstRate 15pt PRE 0 65 78 98 100 43

Dual Il + 0.750z PRE

FirstRate 3410z PRE 0 53 82 87 93 16

Authority + 2040z PRE

Classic 427 0z PRE 0 60 93 93 87 30

Authority + 256 0z PRE

Classic 4880z PRE 0 62 88 100 85 37

Authority + 2920z PRE

Classic 6.00z PRE 0 53 80 88 83 15

Canopy 4270z PRE 0 52 88 88 80 17

Authority + 256 0z PRE

Classic + 15pt PRE

Dual Il 10lb PRE 0 47 88 100 83 19

Lorox DF + 256 0z PRE

Classic 6.67 0z PRE 0 57 70 67 97 16

Authority + 1.67pt PRE

Command 8.00z PRE 0 a7 53 68 93 14

Authority + 1.67 pt PRE

Command 6.67 0z PRE 0 40 a7 63 92 7

Authority + 0.251b PRE

Lexone DF + 15pt PRE

Dual Il 4.0 oz EP 20 92 98 100 100 35

Pursuit + 1.5 pt EP

Sun-it + 1.0 gt EP

UAN + 1.0 pt EP

Blazer

LSD(.05) 0 14 21 13 20 18

! Lacg = large crabgrass; Paam = palmer amaranth; Cosf = common sunflower.
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Table 5. Effect of postemergent herbicides on soybean injury, weed control, and grain yield, Rossville, 1996.

Appl Soybean Injury Weed Control, 28 DAT Grain

Treatment Rate Time  7DAT 14DAT Lacg Paam Cosf Ebns Yield

prod./a % % bu/a
Untreated check 0 2 30 43 73 57 21
Treflan + 1.0qt PPI 3 2 88 90 100 87 56
Firstrate + 0.30 oz EP
NIS + UAN 12% +2.5% EP
Treflan + 1.0qt PPI 8 5 95 98 100 60 45
Firstrate + 0.30 oz EP
Pinnacle + 0.016 Ib EP
NIS + UAN 12% +2.5% EP
Treflan + 1.0 gt PPI 13 7 92 93 100 97 51
Firstrate + 0.30 oz EP
Blazer + 1.0 pt EP
NIS + UAN 12% +2.5 % EP
Dual Il + 1.5 pt PRE 5 5 77 97 100 90 44
Expert + 150z EP
NIS + UAN .25% + 2.5% EP
Dual Il + 1.5pt PRE 7 7 73 98 100 68 48
Expert + 120z EP
Action + 120z EP
NIS + UAN .25% + 2.5% EP
Dual Il + 1.5 pt PRE 12 5 75 90 80 100 45
Expert + 1.2 0z EP
Blazer + 1.5 pt EP
NIS .25% EP
Dual Il + 1.5 pt PRE 8 7 72 97 100 52 33
Expert + 1.2 0z EP
Pinnacle + 0.016 Ib EP
NIS .25% EP
Dual Il + 1.5 pt PRE 13 7 73 98 100 100 40
Expert + 1.2 0z EP
Cobra + 0.5 pt EP
cocC .25% EP
Prowl + 3 pt PRE 5 5 100 95 100 100 47
Pursuit DG + 1.44 0z EP
Sun-it Il + UAN 15pt+1qt EP
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Table 5. Continued.

Appl Soybean Injury Weed Control, 28 DAT Grain

Treatment Rate Time 7DAT  14DAT Lacg PaamCosf Ebns Yield

product/a % % bu/a
Prowl + 3 pt PRE 13 7 98 100 100 100 31
Pursuit DG + 1.44 oz EP
Status + 10 oz EP
Sun-it I+ UAN  15pt+1qt EP
Raptor + 400z EP 7 5 85 100 100 100 42
Sun-it Il + UAN  15pt+1qt EP
Raptor + 4.0 0z EP 13 5 80 98 100 100 28
Status 10 oz EP
Sun-it I+ UAN  15pt+1qt EP
Prowl + 3.0 pt PRE 5 5 88 97 100 100 15
Raptor + 4.0 oz EP
Sun-it Il + UAN  15pt+1qt EP
Prowl + 3.0 pt PRE 18 8 88 100 100 100 44
Raptor + 4.0 oz EP
Status + 10 oz EP
Sun-itll+ UAN  15pt+1qt EP
Raptor + 5.0 0z EP 7 5 87 93 100 100 41
Sun-itll+ UAN  15pt+1qt EP
Raptor + 5.0 0z EP 13 8 82 98 100 100 26
Status 10 oz EP
Sun-it Il + UAN  15pt+1qt EP
Prowl + 3.0 pt PRE 7 5 88 100 100 100 54
Raptor + 5.0 0z EP
Sun-it I+ UAN  15pt+1qt EP
Prowl + 3.0 pt PRE 15 10 92 100 100 100 50
Raptor + 5.00z EP
Status + 10 oz EP
Sun-it Il + UAN  15pt+1qt EP
Prowl + 3.0 pt PRE 5 5 100 100 100 100 44
Pursuit DG + 144 0z EP
Pinnacle + 0.125 oz EP
NIS + UAN .25% + 1 qt EP
Galaxy + 2.0 pt EP 17 5 70 93 100 100 13
Poast Plus + 24 oz EP
COC + UAN 1qgt+2qt EP
Concert SP + 0.50z EP 8 67 96 100 53 21
Assure Il + 8oz EP
NIS + UAN .25% + 2qt EP
Prowl + 2.5 pt PRE 5 5 92 100 100 100 37
Scepter OT + 1.0 pt EP
NIS .25% EP
Scepter + 1.4 0z EP 10 5 73 90 100 100 43
Resource + 4.0 0z EP
coc 1.0 pt EP
Scepter OT + 2.0 pt EP 10 7 75 100 100 100 33
NIS .25% EP
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Table 5. Continued.

Appl Soybean Injury Weed Control, 28 DAT Grain

Treatment Rate Time  7DAT 14DAT Lacg Paam Cosf Ebns Yield

prod./a % % bu/a
Flexstar HL + 17 oz EP 15 7 82 98 100 78 41
Fusion + 8 0z EP
Sun-it Il + UAN 1% + 1% EP
Flexstar HL + 17 oz EP 13 5 78 95 100 100 37
Fusion + 10 oz EP
Sun-it Il + UAN 1% + 1% EP
Reflex + 16 oz EP 13 5 90 97 100 100 45
Fusion + 8 0z EP
Sun-it Il + UAN 1% + 1% EP
Reflex + 16 oz EP 10 5 95 100 100 100 44
Fusion + 100z EP
Sun-it Il + UAN 1% + 1% EP
Twister + 28.6 0z EP 15 5 93 100 100 100 39
Sun-it Il + UAN 1% + 1% EP
Twister + 3590z EP 13 5 97 100 100 100 38
Sun-it Il + UAN 1% + 1% EP
Stella? + 5.0 0z EP 18 8 97 67 100 100 32
COC + UAN 0.5% + 2 qt EP
Stellaf + 7.0 0z EP 18 5 98 68 100 100 16
COC + UAN 0.5% + 2 gt EP
Stella? + 5.0 0z EP 17 5 98 62 100 100 33
Basagran + 16 oz EP
COC + UAN 0.5% + 2 gt EP
Stella? + 7.0 0z EP 18 8 100 65 97 100 16
Basagran + 16 oz EP
COC + UAN 0.5% + 2 gt EP
Basagrah + 16 oz EP 12 7 100 67 100 100 24
COC + UAN 0.5% + 2 gt EP
Stellaf + 5.00z EP 18 10 95 100 100 90 30
Classic + 0.50z EP
COC + UAN 0.5% + 2 qt EP
Stellaf + 7.00z EP 15 8 93 97 100 98 37
Classic + 0.50z EP
COC + UAN 0.5% + 2 qt EP
StellaP + 5.00z EP 17 7 92 100 100 100 32
Scepter + 1.40 oz EP
COC + UAN 0.5% + 2 qt EP
Stella? + 7.0 0z EP 18 8 92 98 100 100 37
Scepter + 1.40 oz EP
COC + UAN 0.5% + 2 gt EP
Sceptet + 1.40 oz EP 10 5 87 97 100 100 a7
COC + UAN 0.5% + 2 gt EP
LSD(.05) 4 12 14 10 27 23

! Lacg = large crabgrass; Paam = palmer amaranth; Cosf = common sunflower; Ebns = eastern black nightshade.

2 COC = crop oil concentrate; UAN = 28-0-0 fertilizer; NIS = nonionic surfactant.
3 Plus Select, 8 oz/a + COC, 1 pt/a, 7 DAT.

102



WHITE FOOD-CORN PERFORMANCE TEST
Larry D. Maddux and Philip L. Barnes

Introduction Results and Discussion

This test isone of the 13 locations of a
regional fee test coordinated by Dr. L. L.
Darrah with USDA-ARS at the University of
Missouri. The 1996 test included 43 white
hybrids, one white hybrid check and three
yellow hybrid checks submitted by 17
commnercial seed producers. Nineteen white
hybrids were new to the test in 1996.

Yields in this test averaged 199 bu/a, with a
range from 160 to 230 bu/a and [&#D(.05) of
20 bu/a (Table 5). The yellow check
B73xMo17 yielded207 bu/a and the other two
yellow checks (Pioneer Brand 3245 and 3394)
yielde?Zll9 and 193 bu/a, respectively.
Irrigated corn yields were good this year. The
yellow corn performance test (in another field

Procedures

Anhydrous ammonia at 150 Ibs N/a was
applied on April 2. Atrazine at 1.5 Ib/a plus
Dual at 1.5 pt/a were incorporated with a field
cultivator on April 16. The hybrids were
planted April 16 at 29,000 seedsie in 30-inch
rows on asilt loam soil following a previous
crop of soybeans. Fertilizer (10-34-0) at 120
Ib/a was banded at planting. The test was
furrowed for irrigation June 12 and harvested
on September 18 with a Gleaner E plot
combine.

at the Rossville Unit) had an average yield of
192 bu/a with a range from 166 to 216 bu/a.

Conclusions

The awerage yield of the 47 hybrids in the
testwas 199 bu/a, with a range from 160 to
230 bu/a. The LSD(.05) was 20 bu/a (two

hybrids must differ in yield by 20 bu/a to be
consideredsignificantly different in yielding

ability 95% of the time).

Table 6. Grain yield, stand, root and stalk lodging, ear height, maistatent, and days from planting
to half-silk of the white food-corn hybrids, Topeka, 1996.

Root Stalk Ear Half Mois-

Brand Hybrid Yield Stand Lodged Lodged Height  Silk ture
bu/a % % % inches days %

Asgrow XP9465W 206.4 97.2 0.0 0.0 47.3 80.0 23.9
DeKalb Genetics DK703W 190.7 95.4 1.0 0.0 457 80.7 22.9
DeKalb Genetics DK631W 159.6 89.8 0.0 0.0 36.7 75.7 20.6
DeKalb Genetics EXP564W 219.3 94.0 0.0 0.0 52.0 80.3 21.9
DeKalb Genetics EXP664W 196.5 97.2 0.0 1.0 47.3 80.0 225
Genetic Resources GRI95203 182.8 92.6 15 2.4 55.3 81.0 22.8
Genetic Resources GRI96515 202.2 92.6 0.0 1.9 49.0 80.3 22.2
IC| Seeds 8317W 197.3 97.2 0.0 0.0 50.3 79.7 22.2
IC| Seeds 8320W 189.0 94.0 1.0 0.0 48.0 82.7 22.1
IFSI 90-1 202.6 97.2 0.0 0.5 52.3 82.0 22.8
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Table 6. Grain yield, stand, root and stalk lodging, ear height, moisture content, and days from
planting to half-silk of the white food-corn hybrids, Topeka, 1996.

Root Stalk Ear Half  Mois-

Brand Hybrid Yield Stand Lodged Lodged Height Silk ture
bu/a % % % inches  days %

IFSI 90-4 191.7 95.8 0.0 0.0 447 76.7 23.5
IFSI 94-3 223.0 97.7 0.0 0.0 46.3 78.7 26.1
IFSI 95-| 206.1 96.8 0.0 0.5 49.0 79.7 23.6
Golden Harvest H-2633W 177.3 88.9 0.0 0.0 50.0 78.7 23.1
LG Seeds NB749W 199.2 94.4 0.0 1.0 48.7 81.0 22.4
NC+ 6555W 183.8 94.0 3.9 0.5 51.3 81.3 22.7
NC+ 6989W 213.9 96.8 0.5 0.5 51.3 81.0 241
Northrup King N7580W 197.0 96.8 0.5 1.0 48.3 80.3 22.7
Northrup King X6545W 200.4 91.7 0.0 0.0 51.7 79.0 211
Northrup King X6955W 186.3 86.6 1.0 0.0 49.7 79.0 21.6
Pioneer Brand 3203W 208.4 95.4 1.0 0.0 51.7 80.3 24.6
Pioneer Brand 3281W 196.3 96.8 0.0 0.0 45.0 80.0 21.0
Pioneer Brand 3287W 181.2 97.2 0.0 0.0 44.3 75.0 21.7
Pioneer Brand X1155FW 207.9 99.1 0.9 0.0 47.0 75.3 21.8
SeedTec ST-7585W 222.1 94.4 0.0 0.5 53.0 80.7 23.5
SeedTec ST-7590W 206.6 93.5 0.0 0.0 53.7 85.7 26.3
Sturdy Grow SG765W 210.9 97.7 0.0 0.0 52.3 79.7 20.9
Sturdy Grow SG777TW 205.7 97.2 0.9 0.0 48.3 78.7 21.7
Sturdy Grow SG797W 190.2 95.4 1.0 0.0 52.0 83.0 23.9
Trisler T-4215W 191.5 89.8 0.0 14 47.7 79.3 26.9
Vineyard V442W 176.3 88.0 0.6 0.0 46.0 78.0 22.2
Vineyard V448W 189.8 97.2 0.5 0.0 48.0 78.7 24.0
Vineyard V449W 194.0 95.4 0.0 0.5 46.7 82.3 23.1
Vineyard V453W 196.2 97.2 0.0 0.0 48.0 80.3 22.4
Whisnand 51AW 201.2 95.8 0.0 1.9 52.0 82.0 23.1
Whisnand 52AW 209.5 94.9 3.6 0.5 47.0 77.3 234
Whisnand 92AW 185.9 95.4 0.0 0.0 42.7 79.0 27.4
Wilson E1789 206.3 96.3 0.5 1.4 51.7 80.7 22.0
Zimmerman 262W 220.8 96.8 0.0 0.4 49.0 79.7 22.1
Zimmerman 264W 230.3 94.9 0.0 0.0 49,7 82.0 23.0
Zimmerman Z71W 212.6 100.9 0.0 0.0 49.0 81.3 26.0
Zimmerman Z72W 1954 105.6 0.4 0.0 50.7 81.0 214
Zimmerman Z73W 212.5 117.6 0.0 0.8 53.7 82.3 22.3
White check (K55xCI66)FR802W  158.8 69.0 1.6 0.6 53.3 82.7 27.2
Yellow check B73xMol7 206.5 94.9 0.5 0.5 47.3 79.0 20.6
Yellow check Pioneer 3245 219.1 96.8 0.0 0.5 46.0 79.7 21.7
Yellow check Pioneer 3394 193.3 99.1 0.0 0.0 47.0 75.3 20.0
Mean 199.0 95.3 0.4 0.4 48.9 79.9 23.0
LSD (0.05) 19.9 9.2 NS NS 6.8 3.0 1.8
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EFFECT OF APPLICATION METHOD, TIME, AND RATE OF
SUPPLEMENTAL N ON IRRIGATED SOYBEANS

L.D. Maddux and P.L. Barnes

Summary

A study was initiated in 1996 to evaluate N
application method, time, and rate on irrigated
soybens. Soybean yield for the O N control
plot was71.8 bu/a. Fertigation at the R1 and
R3 growth stages resulted in yields of 73.7 and
73.8 bu/aput this slight yield increase was not
statistically significant. No significant
differences were observed with fertigation at
R5, UAN cultivated in at R1, or NH
sidedressed at R1. Thisidy will be continued
in 1997.

Introduction

Irrigated soybean yields Kansas commonly
exceed 60 bu/a. idogen demand during grain
fill is quite high at these yield levels. Some
producershave been applying about 30 Ibs/a
supplemental N to soybean fields through
irrigation systems at the R3 stage of growth
based on research conduatesihg broadcast N
fertilizer. This research was designed to
determine the optimum N rate, method, and
time of N application to provide maximum
economic soybean yields.

Procedure

A sprinkler irrigated site on a Eudora silt
loam soil at the Kansas River Valley
Experiment Field was used. rites included O,
30, and 60 Ibs N/aApplication methods were:
(1) UAN dribbled at the last cultivation at R1
(beginning bloom), (2) Anhydrous ammonia
(NH,) knifed on 30 inch centers at R1, and
UAN fertigated at (3) R1, (4) R3 (beginning
pod), and (5) R5 (beginning seed). The
treaments were arranged in a randomized
complete block design with 4 replications. A
minimum of 0.5 inch of watewas applied to all
plots with each fertigation treatment. Leaf
samples were taken at approximately R6 (pod
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fill). Grain yields were determined by machine
harvesting and seed weights were determined.

Results

This is the first year of this study and only
yield resilts will be presented here. There was

gignificant differences in soybean yields due

to N application method tme or N rate as
shown in Table 7However, there was a slight
trend to increased yield with fertigation

treatments at Rttd R3 growth stages. This
research will be continued next year.
Table 7. Effect of N application rate, method and time
on irrigated soybean yields, 1996, Topeka.

Appl'n Method & Time N Rate Yield

Ibs/a bu/a
None 0 71.8
UAN, Cultivate, R1 30 72.3
UAN, Cultivate, R1 60 68.4
NH,, Sidedress, R1 30 71.7
NH,, Sidedress, R1 60 71.2
UAN, Fertigation, R1 30 73.9
UAN, Fertigation, R1 60 73.5
UAN, Fertigation, R3 30 72.4
UAN, Fertigation, R3 60 75.1
UAN, Fertigation, R5 30 74.0
UAN, Fertigation, R5 60 69.3
LSD(.05) NS
N Application Method & Time:
UAN, Cultivate, R1 70.5
NH,, Sidedress, R1 715
UAN, Fertigation, R1 73.7
UAN, Fertigation, R3 73.8
UAN, Fertigation, R5 71.6
LSD(.05) NS
N RATE:

30 72.9

60 715
LSD(.05) NS




EFFECT OF PREPLANT AND SPLIT N APPLICATIONS
ON AMMONIUM NUTRITION OF CORN

L.D. Maddux and P.L. Barnes

Introduction

Corn can utilize N as either ammonium (NH )
or nitrate (NQ ). Ammonium-N is readily
converted to N@ bgoil organisms, so that NO is
usually the primary fornavailable for plant uptake.
Previous field studies have suggested that corn
responds most to ammonium nutrition prior to the
six-leaf (V6) growth stage. Maintaining N in the
ammoniumform decreases the chances of N loss
from denitrification or leaching. Therefore, N use
efficiency as well as corn yield should be enhanced
by the use of preplant ammonium-based fertilizers
with a nitrification inhibitor (NI) and/or split N
application. This study was designeatt@luate the
effect of NI, N rate, and preplant and split
appications of urea ammonium nitrate (UAN) on
the N nutrition and yield of corn and on the soll
NH,":NOj; ratios at the V6 growth stage.

Procedure

Field plots were established ofeadora silt loam
soil atthe Kansas River Valley Experiment Field
near Rossville in 1993. Preplant UAN was knifed
6 inches deep on 2Ach centers at 30, 50, 80, 130,
150, and 180 Ibs N/a in late April or early May.
These preplant UAN treatments were applied with
no NI, with N-Serve at 0.5 Ibs ai/a, or DCD at 3
Ibs/a(DCD treatments were not used in 1996). A
sidedress treatment of 100Nida was applied to the
30, 50, and 80 Ibs N/a preplargatments at V6. A
no N control was also included.

Pioreer Brand 3377 hybrid corn was planted in
late Apil or early May at 26,200 seeds/a with an
insecttide applied in the furrow or as a T-band.
Recommendedherbicides were applied preplant,
incorporated, for weed control. No irrigation was
appied in 1993 as the growing season was
extremely wetbut plots were irrigated as needed in
1995 and 1996. In 199the corn was destroyed be
a severe windstorm just prior to tasseling.

Soil samples were taken prior to V6 application
from the preplant N applicatidrand, dried, ground,
and analyzed for N and NO Five whole plants
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were harvested at V6, tasseling, and physiological
maturity (PM). Plants were weighed for dry matter
determination and analyzed for N content. Grain
was harvested mecheally and corrected to 15.5%
moisture for yield determination.

Results

The soil and plant data for 1996 has not been
analyzed, so only yield data will be presented here.
The Ni's wereeffective in maintaining elevated soil
+ Bibhcentrationsintil V6 (data not shown). All
N treatments increased grain yield over that on the
control all three years (Table 8). No consistent
differerces in N treatment was observed in 1993 or
1996. In P95, the preplant N treatments tended to
yield higher than the split N treatments. For some
unexplainable reason, the 50 + 100 Ibs N/a
treatment with owithout NI had the lowest yield in
1993. Yields were low in 1993 and 1995. No
inhibitor effect wabserved in 1993 and 1995, but
in 1996, a 9 bu/a yield increase was obtained with
N-Serve. The lack of @efd response to N rate and
application time in 1996 would indicate that this
yielttease is most likely due to an ammonium
nutrition effect. The lack of response to the
sidedress treatment would suggest that leaching of
was not a problem.

Summary

Research has suggested that corn responds most
to ammonium nutrition early in the growing season
(prior to V6). This study evaluated the effect of
nitrification inhibitors (NI), Nrate, and preplant and
split appli@tions of urea ammonium nitrate (UAN)
on the N nutrition and yield of corn and on the soil
ANH ;NO ratios at the V6 growth stage from 1993
through 1996. No yieldvas obtained in 1994. The
NI's, N-Serve and DCD were effect in maintaining
N time ammonium form until V6. NI's had no
significant effect on corn gld except in 1996, when
N-Serve resulted in a 9 bu/a yield increase. Cool,
wet early



growingseasons in 1993 and 1995 resulted in low
yields and could have contributed to the lack of
yields inthose two years. Yields in excess of 200

bu/a were obtained in 1996.

Table 8. Effect of N rate, application time, and nitrification inhibitor on grain yield, Rossville.

N Rate NI Grain Yield
Preplant V6 1993 1995 1996
lbs/a bu/a
180 0 None 132 131 191
180 0 N-Serve 133 140 202
180 0 DCD 130 126
150 0 None 142 140 199
150 0 N-Serve 140 143 204
150 0 DCD 132 137
130 0 None 136 147 186
130 0 N-Serve 136 132 196
130 0 DCD 137 135
80 100 None 142 132 193
80 100 N-Serve 131 132 200
80 100 DCD 133 125
50 100 None 126 140 197
50 100 N-Serve 128 131 202
50 100 DCD 129 134
30 100 None 136 127 190
30 100 N-Serve 138 130 202
30 100 DCD 141 132
0 0 None 54 63 143
LSD(.05) 13 12 15
NITROGEN MEANS:
180 0 132 132 196
150 0 138 140 202
130 0 137 138 191
80 100 136 131 196
50 100 128 134 200
30 100 138 129 196
LSD(.05) 7 8 NS
NITRIFICATION INHIBITOR MEANS:
None 136 135 192
N-Serve 135 135 201
DCD 134 132
LSD(.05) NS NS 7
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BEST MANAGEMENT PRACTICES TO REDUCE ROW CROP
POLLUTION IN KANSAS

Philip L. Barnes, Larry D. Maddux, Charles W. Rice, and A. Paul Schwab

Introduction

Quality drinking water is taken for
granted bymany in the United States. But
conerns are being raised about the quality of
drinking water. In particular, groundwater has
come under increasedrutiny over the last two
decades. Groundwater is an important supply
for drinking water in central and western
Kansas.

In Kansas, nitrate and pesticides are
common groundwater pollutants. The Kansas
Department of Health and Environment
(KDHE) identifies fertilizersand organic wastes
as the largest contributors to nitrate
contamiration of groundwater. Approximately
14% of all wells in the statewide groundwater
monitoring network exceed Jgarts per million
(ppm). The type of well appears to be a
significant determinant afitrate concentration.
Approximately 4% of Kansas public water
supplies using groundwater exceed 10 ppm
whereas over 30% of farmstead wells have
nitrate concentrations exceeding 10 ppm.

Twelve pesticides have been found in
Kansasgroundwater. Nearly all findings of
pesticides have been in groundwater less than
30 feet deep and the sources appear to be
spillage or mishandling of pesticides, pesticide
solutions, equipment rinse water, leftover
solutions, and containers. However,
contamination of groundwater by atrazine,
alachlor, metolachlor, metribuzibromacil, and
trifluralin  has been attributed to field
application. Atrazine has been found in 20 of
175 public water supplies sampled. The mean
of detected concentrations is 10.4 parts per
billion (ppb) with the highest concentration
being 110 ppb. Aazine is the most commonly
found pesticide in farmstead wells.

Eastern Kansas hamilited groundwater
supplies and depends on surfa@der to supply
drinking water. Thus surface water shows
evidence of water quality impairments caused
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by nonpoint pollution sources. Quality
monitoring data collected by KDHE indicates:
1. Ninety two percent (92%) of Kansas
monitoring sites have nutrient impacts. Only
the Verdigris River Basin is relatively free of
nutrient impairments.

2. Seventy percent (70%) of the monitored
sites have impairments caused by suspended
solids. The Verdigs and Neosho River Basins
are the least impacted. The greatest

impairments occur in the Solomon, Cimarron,
Lower Arkansas, and Kansas-LoviRepublican
River Basins.
3. Forty two percent (42%) of the monitoring
sites have impairments caused by pesticides.
The Kansas-LoweRepublican River Basin has
the hghest rate of impairment, and the Neosho
and Cimarron River 8sins have the lowest rate
of impairment.
Overall, 70% of Kansas lakes that have
been sampled show water quality impairments
from nonpoint source pollution. Nutrients are
the most frequent cause of impairment,
followed by suspended solids, and pesticides.

Groundwater Quality and Agriculture- An
Overview

This review will focus on the impact of
nitrates {NO ) in groundwater, especially
related to production agriculture.

The health implications of NO in
groundwater have been knowimce 1945. The
condition of methemoglobinemia (blue baby
syndome) was identified then and linked to
high levels of NQ irdrinking water of infants.

Adults eating solid foods are not at risk from
this malady, but babies from 3-6 months are at
risk, because most of their diet is water-based.
Commaly, the remedy is to provide another
water sourcéor infants and expectant mothers.
With so few infants dying per year
(<four per year)pne would wonder why such a



large emphasis has been placethis problem.
One reason is that once NO groundwater
contamination occurs, especially from non-
point pollution, remediation is extremely
difficult. Movement in groundwater can be
slow and the aemical and biological processes
used to correct problems in groundwater are
slow as well, making prevention gfoundwater
contamination by NQmuch more feasible and
effective than remediationlreatment at the tap
also can be technically or economically
infeasible. In Kansas, groundwater NO levels
in the majoraquifers have ranged from near the
established national drinking water standard of
10 ppm NQ@Q -N (Chase and Council Grove
Aquifer andglacial drift aquifers) to less than 1
ppm NGO, -N (alluvial aquifers).

Since the discovery of the N@roblem,
investigators and government agencies have
begun searching for the source of the problem.
A study in New Jersey found a.  close
relationship between NSO contamination an
both well depth and proximity to spsystems.
Application of nitrogen (N) fertilizer
(agricultural or residential) increased the NO
level in groundwater as well. However,
agricultural and residential areas that were
fertilized did not have differer@mounts of NQ
in the groundwater. A nationwide survey of
groundwater supplies in 1987 reported no
serious problems in agricultural locations.
However, theneed for continued monitoring of
these locations was recommended because of
the potential for NQ contamination.

Other research has shown more serious
problems from ageultural practices, especially
feedlots and high N inpwtith row crops. High
potentialfor NO,” contamination was reported
from both feedlots and irrigatedrn in western
Kansas, but feedlots posethare serious threat
to groundwater. Higher NO contamination
also was found in groundwater under feedlots
and irrigated corn than under grassland and
residential lawns in westn Nebraska. Loading
of NO; wasconcentrated ithe surface meter of
soil with feedlots but throughout the 1.5m to
9.5 m soil depth with irrigated corn. This
suggested that more NO movement into the
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groundwater was occurring with the irrigated

corn. Another study listed kst regions, rainfed

andirrigated row crops, irrigated arid regions,
and areas of animal waste storage and
application as being particularly sensitive to
NO contamination of groundwater.

The high potential for groundwater
contamination in row crop pradtion has given
impetus toresearch on NQ leaching in areas

where row crops are grown. Some researchers
have concluded that the accumulation of,NO in
soilsand groundwater under heavily fertilized
irrigated areas is a slow process and
unimportant when compared ather sources of
NO contamination. Others have pointed out
that evertotal elimination of N fertilizer use in
agriculture would not eliminate NO leaching
because of the release of,NO that occurs with
cultivation. However, annual losses of only 55
kg N ha would be sufficient to bring the
surface layer of the aquifer to the 10 my L NO
-N standard. So losses that may seem
insignificant or go unnoticed can have a large
influence on NO levels in groundwater.

Research on control gf NO leaching

hashelped scientists gain an understanding of
the processes involved and given farmers ways
toninimize lezhing of NQ . A study in lowa
concluded that high fertilizer N application
years in the Bigpring Basin of lowa also were
years of highest N loss to groundwater.
Fertilizer accountetbr 55-60% of N applied to
cropland in théBig Spring Basin. Because it is
the largest and the most controllable N input,
fertilizer N has become the focus of NO
leaching research. Part of the problem is that
potential NQ leaching occurs in the late fall to
rlyaspring when crops are not growing and
farmers have fewer management options to
control NO movement.
Use of conservation tillage systems has
been predicted to increase past the year 2000.
The present and possible future increasing use
of conservation tillage systems has raised
concerns in the scientific communéaypout their
influence ony;NO leaching. However, some
researchers consider N management a more
critical factor influencing N@ leaching than



tillage systems. The amount of fertilizer N
applied to cropland and number of years
fertilized are both correlated with NO
contamination of groundwater.  Nitrogen
fertilizer use increased from 1955 to 1980 but
has emained constant since then. The
emphais on N fertilizer efficiency may have
lowered N fertilizer applications.

Management Practices to Prevent
Groundwater Pollution

The following section describes
practices used to reduce nitrakes contaminant
most commonly pluting Kansas groundwater.
Matching fertilizer application rate to crop
needs

The process of arriving at N
recommendations on a field basis by matching
the N requirement with a yield goal can be
summarized in the following steps:

1. Select realistic yield goals, Whitney.

2. Determine the total nitrogen required to
attainthe selected vyield goal. Figure 1 shows
the response to different rates of applied N
fertilizer for both irrigated and dryland crops in
Kansas. Figure 1 can be used to quantify the
total N needed to achieve the yield goals for
Kansas crops and soils.

3. Determine the amount o&rryover nitrate-N
already available in the soil (includes soll
organic matter, soil inorganic N, and residues
from nonleguminous crops)

4. Determinghe amount of nitrate-N available
from theirrigation water to be applied during
the crop’s growing season. Groundwater in
most areas of Kansas have relatively low
concentrations of nitrate.

5. Determinghe amount of nitrate-N available
from sources other than fertilizer. This could
include amanure application, where the N
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applied would be caltated by multiplying the
coneentration of N in the manure times the
weight of manure applied per acre. Other
sources could include other organic wastes or
previmass’ legume crops such as alfalfa or
soybeans. During studies on the Kansas River
Valley Experiment Field near Topeka, Kansas
the following results were obtained irsaybean
corn otation. Yields of corn following a
previous soybean crop averaged 51 bu. higher
than yields of continuous corn when no N was
applied. This yield advantage decreased as N
fertilization rate increased b0 Ibs. Soybeans
following corn yielded an average of 4 bu.
higher than continuous soybeans. Nitrogen
uptake data suggest that 1 Ib N/bu of soybeans
can besupplied to a subsequent corn crop,
when no N fertilizer is applied.

6. Subtract amounts determined in Steps 3, 4,
and 5from the amount determined in step 2.
This gives the amount of N to be applied in

fertilizer to attain the selected yield goal.

Major points of these management
practices to remember are:

1. Setting realistic yield goals.

Sdil.testing to ecount for N in the root zone
before application.

3. Accounting for N applied as manure, crop
residues, or N-fixing legume crops.

Matching nitrogen application to crop needs
and vulnerable times of leaching

Periods of time with the highest
probability for leaching occur early the spring
beforethe plant starts its rapid uptake of N.

Another time of vulnerability occurs in the fall
after the plants have matured. Nitrate- N also
can be lost if the root zonedaturated by a late-
season irrigation or rainfall.
Management practices that can reduce
spring losses include a split application, where



a small amount of nitrate N is applied with P
and K as atarter fertilizer. The remainder of
the nitrogen applied after the crop is actively
growing as a sidedress application knifed
between the crop rows.

Another management practice that has
been used with sorrsiccess involves applying
a nitrification inhibitor with ammonium (non-
leaching) forms of N fertilizer to restrict the
growth of nitrification bacteria that reduce
ammonium fertilizer to its nitrate form.
Experiments performed at various locations in
Kansas have shown that fertilizer can be
maintained in its ammonium form for time
periods from 4 to 6 weeks.

These management practices can be
summarized as follows:

1. Supplying nitrate-N when the plant needs it
can be accomplished by splittitige application
of fertilize.

2. Nitrification inhibitors can maintain early
applied amronium fertilizers in that form until
it is needed by the plant.

3. Crop irrigation should be scheduled to
prevent saturation of theat zone, which could
lead towater movement below the root zone
and potential leaching of nitrate N or water
soluble pesticides.

Management Practices to Prevent Surface
Water Pollution

In recent years, the concentrations of
nutrients and pesticides running off fields and
entering streamsivers, and lakes, especially in
easern Kansas, have caused concerns. These
surface waters are major source of drinking
water to the population centers in Kansas.

The concentradn of atrazine in surface
water has particularly beme an issue since the
Environmental Protection Agency (EPA)
established a maximum contaminant level
(MCL) of 3 parts per billion (ppb) annual
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averfagatrazine in drinking water. This is
an enforceable level for public water systems
and, according to the EPA, is a concentration
that issafe to consume over a 70-year lifetime
with no adverse health effects.

Concentration in most of the surface
water in central and eastern Kansas is near or
slightly above the MCL. Elevated
concentrations usually occur in the summer
months following herbicide applications.

Pesticide andutrient concentrations in
streams and rivers must be reduced, so that
blpuwater supplies do not exceed drinking
water MCLs. Kansas State University (KSU)
initiated research projects in the late 1980's to
determine management practices that reduce
pesticide and nutrient runoff losses from
appications made to row crops. This section
will discusses how pesticide and nutrients are
lost fromfields and management strategies that
can beimplemented to reduce this form of
nonpoint pollution.

Mechanisms of surface water pollution

The movement of atrazine from crop
fields is determined by the properties of the
chemical; the rainfall timing, intensity, and
duraion; soil texture; and the hydrologic soil
group.

The most important characteristics that
influence nutrient and chemical runoffs are
adsorption and persistence.  Solubility of
chemicals also plays a role. Adsorption is a
term that describes a chemical’s tendency to
bind or stick to soil grticles, primarily clay and

organic matter.
Nutrients such as P and some
herbicides, such as Prowl or Treflan, are
strongly adsorbed, where as others, such as,
nitrate N and atrazine are adsorbed weakly.

Weakly adsorbed nutrients and

pesticdes tend to leave the field in the water
and not with eroding soil particles. Therefore,
even if soil erosion is eliminated, these
chemicalawill still be lost in the water running



off the field. Some KSU studies hafeeind that
higherchemical concentrations may occur in
water runoff from no-till fields than from
conventionally tilled field.

Theterm persistence refers to the time
required for a chemical to brea&win following
application. The longer a chemical lasts before
it degrades, the longer the period of control.
However, the longer a chemicalisesent in the
environment, the greater the chance that it will
run off with surface water or leach to
groundwater. Atzine, for example, has a half-
life of approximately 6@ays, which means that
half of the atazine applied in April or May will
be degraded within 60 days of application.

The closer the occurrence of rainfall
following chemical application, the greater the
chemcal concentration in the runoff water.
Rainfall that soaks into the soil prior to runoff
will move some of the chemical below the
surface of the soil, leaviigss chemical subject
to runoff losses.

The duration and intensity tfe rainfall
determineshe amount of water running off the
field and, therefore, the amount of chemical
running off the field. As rainfall intensity
increases, the watenmroff rate is increased, and
more chemical issmoved from the soil surface
and lost in runoff. Lower intensity storms will
move the chemical intthe soil deep enough so
that when runoff begins, relatively little
chemical is available for runofinfiltration into
the soilwill be greatest when the soil is dry at
the start of the precipitation event.

Soil texture has an influence on the
amount of chemical lost to runoff. A soil with
high clay content will have a higher potential
for runoff of chemical than a coarse textured
sandy soil. The opposite is true for leaching
potential. A soil texture that ireore permeable,
such as aandy loam, will generally have less
chemical runoff than a legermeable soil, such
as a clay loam. The chemical is more readily
carrieddown with water from the soil surface
and, therefore, less likely to run off.
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Management practices for

chemicals in runoff

reducing

Results of KSU research indicate that
certain management practices can greatly
decrease chemical concentrations in runoff.
The greatest reduction can be achieved with a
combination of practices.

These practices are designed to (1)
reduce the availability of a chemical for loss
after application; (2) redudbe rate of chemical
used in a field; and ($rovide a mechanism for
depasition of the chemical before it leaves the
field.
The following practices have been
found to reduce chemical loss in runoff:

1. Incorporate the chemical into the top 2
inches ofsoil. If you use tillage prior to
plantingcrops, consider applying nutrients and
herbicides preplant aridcorporating them into
thetop 2 inches of soil with a field cultivator,
tandem disk, or other appropriate tillage

implement. Research has shown that

incorporation will reduce runoff losses by as
much as 67 % compared to surface application
without incorporation.

2hange the time of thehemical application.
The potential runoff of nutrient and herbicides
can be decreased by 50 % by applying atrazine
prior to April 15 compared to applications in
May and June. This is an excellent strategy,
particularly for no-till fields, where preplant
incorporation and some of the other
management practices may not be appropriate.
Following chemical applicatiomgentle rains are
needed to wash the chemical off plant residues
and move itinto the topsoil, where it is less
likely to be lost in runoff water.

3. Use split application of a cheAppa/.
chemicals in split applicationfar example, one
half to two thirds before April 15 and half to
one hird just prior or immediately following




planting. This has the potential to reduce
chemicalrunoff by 25 to 33 % compared to
applying all the chemical at planting time.

4. Reduce application rates of soil-applied
chemical. Reducing chemical rates bye-third

reduces the chemical runoff by 33 %.

5. Use postemergence applicationsiuémical.
Using posterargence applications results in 67
% less chemical runoff compared to typical
preemergence soil application of chemicals.

6. Use a reduced rate soil apation followed
by a postemergenalemical applicationThis
practice can reduce chemical runoff by 25 %.

7. Use alternative chemicals or non-chemical
methods. If alternative chemicals or
nonchemical methods such as cultivation are
used toreplace a chemical, it is eliminated in
the runoff.

8. Establish vegetative filter or buffer strips.
Vegetative filter or buffer strips that reduce
waterflow rate from the field can result in a 25
% reduction in chemical loss in runoff.
Remember that the chemical is not removed
from the water when it is passing over a
vegetative filter or buffer. It ithe proportion of
the chemical-containing water that infiltrates
into the strips soil that reduces the chemical
loss from the runoff.

9. Banding chemicals at plamg or cultivation.
Bandng the chemical application over the row
redwces the total chemical rate on a field basis
by 50 to 66 %, with a corresponding reduction
of chemical runoff compared to a broadcast
surface application whout incorporation. This
system works especially well for ridge tillage
production and other situations where
cultivation will be used.

113



180

|Irrigated Crops

160

-
=
o

-
N
o

-
(=
O

=3
(=]

(Dryland Crops |
/

40 =

20

Crop Yield (bu/a)

2]
o

0 50 100 150 200 250
Nitrogen Application Rate (lbs/a)

Figure 1. Yields of irrigated anddryland cropsin Kansas with different nitrogen rates.
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HIGH OiIL CORN HYBRID PERFORMANCE

S.A. Staggenborg and L.D. Maddux

Summary

A study was conducted to assess the
effects of ten high oil corn hybrids. Grain
yieldsranged from 155 to 196 bu./a with oil
contents that ranged from 8.1 to 7.0 percent.
These hybrids also produced higher levels of
lysine, protein and energy.

Introduction

Interest inhigh oil corn performance has
increased in northeast Kansas. Due to
isolation requirments and small market areas,
these hybrids are not routinely entered into
university performance trials. The objectives
of this study was to evalate therformance of
several high oil corn hybrids.

Materials and Methods

Ten corn high oil corn hybrids were
evaluated in 1996 at the Rossville Unit of the
Kansas River Valley Experiment Field (Table
1). Al hybrids utlized “Top Cross”
pollinators to achieve elevated oil levels. A
non high oil corn hybrid Golden Harvest ‘H
2573’ was planted to assess oil and yield
differences. A 150 foot isolation was utilized
between the non-high oil hybrid and each high
oil hybrid group of the same pollinator. All
plots were planted April 26, 1996. Irrigation
events of approximately one acre/inch were
applied onJuly 11, 19, 26 and August 9 and
15. All plots were harvested September 24,
1996.

Statistical analysis of these hybrids pose a
unique problem inhiat isolation groups have a
set of unigue treatments. Variances were
compared between the six Pfister hybrids
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which utilizedpollinator 19 and the four other
hybrids that used pollinator 21. Since
variances were not different, the data were
onsbined and anahgd as a randomized block
design with one restriction.

Results

The 1996 growing season resulted in
excelent grain yields. Yields ranged from
155.2 to 196.7 bu./a. The non high oil hybrid

H2573 was not well adapted to irrigation and
did not yield as well as some of the high oil

ybiids. Resarch conducted in 1996 at other
niversities indicated that theveas an eight to

ten percent drop in yield of a high oil hybrid

when compared to its non high oll
counterparts. Yields from one corresponding
non high oil countepart grown in an adjacent
study indicated a potential yield drop of
approximately 15%. Herewere differences

in most of the other components measured.

Oil contents which ranged from 8.1 to 7.0
percent. Lysine levels ranged from 0.287 to
0.260 percent. Energy per acre ranged from
19,931 t025,225 Mcal/a. High grain yields

ombinedwith moderate oil content appeared

to be the optimal combination to maximize
energy/a. Protein content followed a similar
trend as oil content.

Conclusions

The high oil corn hybrids illustrated the
ilitlo produce excellent grain yields. This
study was not designed adequately to answer
the questions coeening yield drop as a result

of oil production.



Table 1. Yield, oil content, lysine, energy, protein and test weight for ten high oil corn hybrids at Rossville

in 1996.
Block Yield oll Lysine Energy Protein
(bu/a) (%) (%) (Mcal/a) (%)
Hybrid
Pfister 577-19 A 160.8 8.17 0.287 20377.4 7.50
Pfister 2376-19 A 179.6 7.03 0.273 21882.6 7.20
Pfister 2650-19 A 172.3 7.80 0.270 22214.6 6.87
Pfister 2680-19 A 172.2 7.67 0.270 21362.3 6.70
Pfister 2725-19 A 168.7 7.40 0.270 21253.8 7.07
Pfister 3001-19 A 164.5 7.93 0.277 21171.7 7.13
Hawkeye 565A B 155.2 7.00 0.277 19931.1 7.70
Hoegemeyer 641 B 178.6 7.20 0.273 20240.6 7.47
Hoegemeyer 655 B 188.3 7.20 0.260 24087.9 7.00
Hoegemeyer 666 B 196.7 7.43 0.263 25225.0 6.83
LSD(g 10 --- 11.4 0.38 0.008 3171.4 0.201
GH 2573 N/A 180.2 5.17 0.230 22488.9 6.50
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SANDYLAND EXPERIMENT FIELD

Introduction

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

Research at the field has help define
adapted varieties/hybrids of wheat, soybeans,
alfaffa, grain sorghum, and corn. As irrigated
production of corn, soybean, wheat, and alfalfa
grew in importance, research determined
proper management strategies for irrigation,
fertilizer, pest control, and related cultural
practices.  Present research focuses on
variety/hybrid evaluation, the evaluation of
new pesticides for the area; the practicality of
drylandcrop rotations vs. continuous wheat;
corn nitrogen fertilizer requirements; re-
examining acceptecultural practices for corn
and grain sorghum; and the long-term effects
of cropping systems on yield, soil conditions,
and resiue cover. Work is now underway to
maximize the efficiency of irrigation inputs
from both engineering and agronomic
standpoints.

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
precipigition patterns. Under irrigation, these
soils are extremely productive, and high
quality corn, soybean, and alfalise important
cash crops.

1996 Weather Information

The dry weatheepattharacterizing the
atter half of 1995 and early 1966ded during
Hpeing of 1996 (Tlale 1). Precipitation for
the period from March 1 through November
wasaditame average, with excellent rainfall
hroughout most of thgrowing season. Cool
conditions during May through mid-June
slowed growth of corn and early-planted
soybeans and grain sorghum; however, it was
not nearly as detrimental #g spring weather
attgrn during 1995. Wheat yieldere higher
than expected after the severe fall/winter
conditions, ranging from 10 to 40 bu/a. The
ebound in yields was due lafg to an almost
deal graidfill period. The abundant moisture
and lack ofextreme heat resulted in yields of
irrigated corn and soybean slightly above
average abest and well above 1995 yields.
nand corn yelds for much of the area were
in excess of 100 bu/a. Grain sorghum yields
iauch of thearea were twice the long-term
average of 50 to 60 bu/a. Corn and grain
osghumwere harvested at much higher grain
moisturethan normal because of the lack of
heatand high humidities in late summer and
early fall. Unlike the last several years, the
area escaped an early frost, allowing for
successful double-cropping of grain sorghum
and soybeans. The largest negative weather
factor was the series of storms in July and
early August that were accompanied by high
winds and large hail. The storms devastated
airly large areas ofrigated corn and soybean
wadl as grain sorghum and resulted100%
loss of many circles, particularly in the
Macksville-Lewis area. However, these did
not significantly affect Sandyland.

Soil moisture was excellent for
estdlishment of the 1997 wheat crop,
although afall windstorm resulted in some

seedling damage on lighter soils planted late.
Total 1996 precipitation measured 31.8
inches compared to the long-term average of
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25.5inches. Although heavier than normal The fost-free season lasted from April 8

precipitation was not axtreme as that in the ntil October 18, resulting ingrowing season
spring 0f1995. As of Jan. 1, 1997, subsoil of 193 days, approximately 8 days more than
moisture was adequate. the average. The first hard frost occurred on
November 7. The absence of a hard freeze
The lowest temperatures for 1996 were ntil INovember allowedoybean and sorghum
-11°F on February 3 and 4; -1 on February rops to mature normally, resultingeémcellent

3, -5°F on January 7, and*b March 3. The yields.
yearly high was 103F on July 4. During the

period from May 1 to September 30, Abundaminfall made alfalfa cutting
temperatres were 90 F or higher on 56 days fidifit, and alfalfa yield and quality were
and 100 or higher on 4 day@nly 6 days in lower for many producers. Wheat disease
August had temperatures®0 F or higher, and  resgure was extremely liglatithough fall rust

no temperatures of 100 or higher were pressure may impact the 1997@vepall
recorded. disease pressure was light to moderate.

However, corn borer pressure, especially
southwestern corn borer, was heavy.

Table 1. Precipitation at the Sandyland Experiment Field, St. John, 1996.

15-Year Dryland Irrigation
Month Average Quarter Quarter
inches
January 0.55 0.2 0.2
February 0.8 0.1 0.03
March 2.1 2.1 2.7
April 2.5 2.4 3.1
May 4.1 4.8 5.7
June 4.0 3.8 4.3
July 2.7 4.4 4.9
August 2.7 51 54
September 2.2 4.9 5.45
October 1.8 1.4 15
November 1.2 2.8 2.7
December 1.0 0.0 0.03
Annual Total 25.5 31.8 35.9
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CROP PERFORMANCE TESTING AND NEW PROJECTS

Victor L. Martin

Introduction

During the 1996 cropping season,
perfomance tests were conducted on dryland
wheat and grain sorghum, as well as irrigated
wheat, soybeans, and both full- and short-
season corn hybrids. The extremely dry
fall/winter period combined with extremely
cold temperatures and severe wind damage
rendered the dryland wheat performance test
unusable. The irrigated wheat performance
test escaped winter kill until the subzero
temperatures in early March. These plus soil
borne mosaic virus (SBMV) and other
diseases harmed susceptible varieties and
effectively eliminated many varieties from the
test. Because of the large variability, the
irrigated wheat test also was abandoned.
Information from the other tests can be found
in the crop performance test reports at your
county extension office.

A new alfalfa variety trial was established

in September, 1996. Data collection will
onumence in May 1997. For imfaation con-

cerning previous alfalfa variety tests, please

contact the Sandyland Experiment Field.

ev&al studies were dmatinued after the
995growing season and several new studies
erewmitiated. These studieglude a dryland
illage-rotation study as well as Born studies
faritizer research. Infonation about these
carfdoend in the Kansas Féizer Research,
Report ofProgress #778 and the Southwest
Research-Extension Center Field Day - 1996
Report of Progress #768. You also can
contactthe Sandyland Experiment Field, if
your local extension office does not have this
information.
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SOYBEAN HERBICIDE EVALUATION

Victor L. Martin and Dallas E. Peterson

Introduction

Irrigated soybean is an extremely important
production corponent for producers on the sands
of the Great Bend Prairie in SGinsas. Soybeans
are grown in rotation, typically after corn;
continuously; and double-cropped after wheat.
Herbicide strategies exist that are normally
effective in controlling grasses in this area.
Consistent broadleaf control is more difficult,
espeially when soybeans are produced for more
than lyear at the same location. The problem is
increasing as ALS-resistant weeds, especially
Palmerpigweed, are increasing in numbers This
study was designed to evaluate pre- and
postemergence strategies primarily for broadleaf
weeds onsandy soils. The study involved
herbicides cuently labelled for use on sandy soils
and the use of a soybean variety tolerant to SU
herbicides (STS tolerant).

Procedures

A Pratt loamy fine sand was used for this
study. Corn was present on this site in 1994 and
soybeans in 1993. Tillage consisted of offset
disking during the fall of 1995 itth tandem disking
and packing two times prior to planting. Preplant
incorporated (PPI) treatments were disked once
immediately following application. Fertilizer
consisted of 100 Ib/a d8-46-0 in mid-April. PPI
and preemergence treatments werdiegghpn June
19 and June 20. Post-emergence agijptins were
made on July 3. Soybeans, Asgrow STS 3304,
wereplanted in 30-inch rows at 125,000 seeds/a
on June 19. Plots were 20 ft long by 10 ft (four
30-inch rows) wide. Irrigation totalled 13.25
inches and was applied from June 14 through
September 9 in 1@rigations. Treatments totalled
26, includng an untreated check. This resulted in
104 plots in four replications arranged in a
randomized complete block design.
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Treatments were applied using a tractor-
mounted compressed air sprayer at 30 psi and 20
gal water/gTable 2). A wind screen was used to
minimize herbicide drift. Herbicides for the
surraunding field consisted of 1 gt/a Dual + 2.5
pts/a Pursuit Plus at planting. Herbicide injury and
weed pressure were monitored throughout the

growing season, with ratings taken on July 1, 10,

and 25. Plots were harvested with a combine

equipped with a two-row row header.

Results

Results are listed in descending order of yield
Table 3. Twanumbers within the same column
must differ by more than the LSD to be
significantly different.

sifjfoficant crop injury was notedyen with
treaments containing Pinnacle (Synchrony). In
pastyears, non-STS soybeans were consistently
and severely stunted by any treatment containing
Pinnacle, which essertiaburned off 100% of the
leaves.

The only grass species present was crabgrass,
and control varied widely among products (Table
3). After the July 2%ating, all plots were sprayed
with Poast to suppress crabgrass and maximize
broadleaf pressure.

The primary broadleaf weeds present were
puncture vine and pigweegecies (predominantly
Palmer amaranth)Other broadleaf weeds present

insignificant numbers were lambsaqigas, carpet
weed, and cocklebur. Almost all products
provided adequate to excellent broadleaf weed
control. Aswith all studies of this type, a timely
cultivation would have enhanced weed control.

pimvide adequatgrass control on the total
POST treatments evaluated, a producer will need
to use a PRE grass herbicide such as Lasso or
Dual. Remember that after the final



weed rating, all plots were sprayed with Poast to

suppress crabgrass.
significantly for
combinations.

Always read
recommendations.

This

many of

and

increased vyields
the treatment

follow label

Table 2. Soybean herbicide treatments, Sandyland Experiment Field, 1996.

No. and Treatment Rate Time Adjuvant/Rate
Ib or oz a.i./a
1 Firstrate + Dual 0.039+2.0 PPI
2 Stellar 0.65 oz POST COC(0.5% v/v)
3 Canopy 4.5 PRE
4 Broadstrike+Dual 1.92 PPI
5 Broadstrike+Treflan 0.80 PPI
6 Synchrony 0.21 0z POST COC/AmSulf
(3.4lb/a)
7 Stellar + Synchrony 1.29+0.210z POST COC(0.5% viv)
8 Authority + Classic 2.56+0.510z PRE
9 Pursuit+Treflan .0630z+0.5Ib PPI
10 Stellar + Synchrony 0.65+0.210z POST COC(0.5% viv)
11 Authority + Classic/ 2.56+0.51 PRE/ COC(1.0% v/v)
Synchrony /0.210z POST
12 Authority + Classic 3.2+0.640z PRE
13 Stellar 1.29 oz POST COC(0.5% viv)
14 Stellar + Synchrony 1.94+0.210z POST COC(0.5% viv)
15 Squadron 14 oz PRE
16 Pursuit + Blazer .016lb+40z POST Sunit(1.5pt/a)+AA
mSulf(3.4lb/a)
17 Stellar 1.94 0z POST COC(0.5% viv)
18 Authority + Classic 3.66+0.730z PRE
19 Firstrate+Dual 0.031+2.0lb PPI

(continued)
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Table 2. Soybean herbicide treatments, Sandyland Experiment Field, 1996.

No. and Treatment Rate Time Adjuvant/Rate
Ib or oz a.i./a
20 Dual/Pursuit 2.0/0.063lb PRE/ X-77(0.25%v/v)+
POST AmsSulf(3.4lb/a)
21 Synchrony+Cobra 0.21+1oz POST COC(0.5% v/iv)
22 Pusruit+Dual 0.063+2.0 PPI
23 Pursuit+Dual 0.063+2.0 PRE
24 Check Treatment
25 Authority+Classic+Dual 3.20z+0.640z+24 PRE
0z
26 Resource 0.430z POST COC(0.5% viv)

Table 3. Soybean herbicide evaluation: weed control 5 weeks after planting and yield,
Sandyland Experiment Field, 1996

% Soil Surface Free of

Number Grasses Broadleaves Yield
1 85 89 40.7
2 26 85 39.0
3 80 91 37.3
4 85 94 36.7
5 71 100 36.2
6 25 99 35.6
7 18 96 35.1
8 38 83 35.0
9 94 96 34.9
10 23 96 34.1
11 71 100 34.0
12 31 91 33.6
13 33 85 33.5

(continued)
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Table 3. Soybean herbicide evaluation: weed control 5 weeks after planting and yield,
Sandyland Experiment Field, 1996

% Soil Surface Free of

Number Grasses Broadleaves Yield
14 11 99 33.5
15 92 97 334
16 60 89 33.3
17 19 93 32.7
18 51 99 32.1
19 86 94 32.0
20 94 95 31.3
21 16 98 30.3
22 94 98 27.8
23 70 76 26.4
24 21 45 26.1
25 82 95 25.7
26 16 64 23.3
LSD(0.05) 8.2 7.0 3.2
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CORN HERBICIDE EVALUATION

Victor L. Martin and Dallas E. Peterson

Introduction

Weed control is a major problem in
irrigated corn production, especially when
postenergence cultivation is eliminated. This
probdem isaccentuated on sandy soils low in
organic matter. Additionally, concerns have
arisen about the use of atrazine, a common
herbicide in SC Kansas, and the potential for
its movement into groundwater. Atrazine is
one of thebest, most cost-effective herbicides

Treaments totalled 36. Please note that

Broadstrike treatments contained standard
ul, whereas all others usttk safened Dual

[I. It should be noted that Harness also
contains a safener for corn.

Preplanttorporated (PPI) treatments
were applied on May 8, immediately prior to
plantprgemergence (Pre) treatments on
May 9, and postemergence (Post) treatments
on May 24, except for the >8" high

Broadstrike Plus treatment (June 11).
Treatments involving cultivation were
ultivated wth a Lilliston rolling cultivator on
June 11. Treatments were applied using a
ractor-mouted compressed-air sprayer at 30
psi and 20 gal/a water. Crop injury and weed
pressure were monitored throughout the
growing season and examined extensively
immedately prior to Post treatments and 2
weeks after Post treatments. Plots were
irrigated as necessary from April 26 until
September 9 with a total of 13.25 inches of
water applied in 20 irrigations. Plots were
hand-havested in mid-October, and corn was
mechanicallyshelled. Yields were adjusted to
15.5% moisture.

for season-long broadleabntrol on the sandy
soils of the Great Bend Prairie. However,
problemswith atrazine do exist, especially
when corn is grown continuously, because
populations of atrazine-resistant weeds
develop. This study wasiiiated to determine
the effectiveness of alternatives to herbicide
programs containing preemergence (Pre)
atrazine applications on sandy soils in SC
Kansas and to companewly labelled, not yet
labelled, and nonresidual conymals for use in
Kansas to more conventional programs.

Procedures

A loamy fine sand (Pratt and Naron) was
used for this study, which was cropped to
soybeans in 1995 and corn irf49 The entire
site was prepared in the fall of 1995 with one
tandem disking and packing prior to planting;
preplant incorporated (PPI) treatments
received an additional disking. Fertilization
included 100 Ib/a 18-46-0 and 125 Ib/a N
applied asirea (46-0-0) prior to spring tillage
and 100 Ib/a N &/-6. A 13-day corn hybrid,
NC+ 4616, was planted on May 8 at 34,000 The predominant broadleaf weeds were
seeds/a at a depth of 1.5 inches immediately puncture vine and pigweed species,
after PPI herbicide treatment application. No predominantly Palmer amaranth, although
soil insecticides were used. Plots were 20 ft some lambsquarter, carpet weed, and
long and 10 ft (four 30-inch rows) wide with cocklebur also were present. Broadleaf
four replications in a randomized complete contveds variable, and the single weed
block. species that determined yield was Palmer

Results

Treatments are listed in order of
escending yieldTable 4). Minor crop injury
was noted in the Balance treatments. As in
most years, the only grass present was
crabgrass.
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amaanth. As pressure from this weed
increased, yields decreased.

greatly increased the effectiveness of Balance
treatments.

Yields also were affected by crabgrass
pressure; however, treatments providing the
best control were not in the top yield group. rograms not involving preemergerateazine.
Because of the wet cool spring weather, In 1996, weather conditions favored the
cralgrass control was less than normally inclusion of atrazine, which appeared to
expected. Othe 10 top-yielding treatments, gsificantly increase the effectiveness of the
all included a preemergence grass herbicide, treatment combinations.
three were total preemergencegrams, three
contained preemergence atrazine, and three
used postemergence atrazine.

One ofthe main purposes of this study is
to determine the effectiveness of herbicide

sty will continue to examine weed

control options for corn on sandy soils,
however, after 4ears we can safely state that
Basis, the new postemergence SU for atite weed control is indeed possible
grass and weed contfobm DuPont, was less without high use rates of preemergence
effective than in 1995, but cultivation greatly  Atrazine. The difficulty is comparing cost
enhanced its effectiveness. Balance, a new effediveness, but with the advent of SU
product from Rhone-Poulenc, controlled compounds with very low use rates, this
crabgrass early, but control broke down after appears to be less of a problem than in the
8 weeks. Balance was unable to control past.

Palmer amaranth in 1996. Dual and Atrazine

Table 4. Corn herbicide evaluation study: % weed control 3 and 8.5 weeks after planting and
grain yield at 15.5% moisture, Sandyland Experiment Field, 1996.

% Soil Surface Free of

Grass Broadleaf
Treatment Rate Time 5/27 6/26 5/27 6/26 Yield
Ib ai/a or oz/a
1 Dual Il 201b Pre 90 39 97 95 178
Broadstrike Plus 0.17 Ib Post
Atrazine 0.751b <8"
X-77 0.25% v/v
AmSulf 3.4 Ib/a
2 Harness 151b Pre 94 45 99 90 170
Permit 0.50 oz Post
NIS 1qt/a
3 Partner 251b Pre 93 56 91 56 167
Atrazine 101b Pre
4 Dual Il 201b Pre 87 54 58 93 167
Broadstrike Plus 0.17 Ib Post
Atrazine 0.751b >8"
X-77 0.25% v/v
AmSulf 3.4 Ib/a

(continued)
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Table 4. Corn herbicide evaluation study: % weed control 3 and 8.5 weeks after planting and

grain yield at 15.5% moisture, Sandyland Experiment Field, 1996.

% Soil Surface Free of

Grass Broadleaf
Treatment Rate Time 5/27 6/26 5/27 6/26 Yield
Ib ai/a or oz/a
5 Dual Il 201b Pre 93 48 98 87 161
Broadstrike Plus 0.085 Ib Post
Atrazine 0.751b <8"
X-77 0.25% v/v
AmSulf 3.4 Ib/a
6 Atrazine 1.01b Pre 84 26 94 79 161
Balance 150z
7 Dual Il 201b Pre 84 36 75 80 159
Scorpion I 0.211b Post
X-77 0.25% v/v
AmSulf 3.4 |b/a
8 Dual Il 151b Pre 96 60 94 58 155
Atrazine 1.0 1Ib Pre
Balance 1.50 oz Pre
9 Dual Il 201b Pre 89 35 100 76 155
Beacon 0.57 oz Post
Buctril 0.251b Post
CoC 1% v/v
AmSulf 3.4 Ib/a
10 Broadstrike SF + Dual 1.931b Pre 89 25 93 81 152
11 Basis 0.25 0z Post 44 85 93 64 151
Banvel 200z Post
CocC 1% viv
AmSulf 3.4 Ib/a
Cultivation
12Broadstrike Plus 0.211b Pre 80 29 98 90 148
Dual 201b Pre
13 Basis Atrazine 0.25 0z POST 29 75 92 59 147
CocC 0.375 b POST
AmSulf 1% v/v
Cultivation 3.4 Ib/a
14 Harness 1.01b Pre 95 48 89 41 146
Balance 150z Pre
15 Dual Il 2.0 Post 88 25 100 95 142
Exceed 0.66 oz Post
CcocC 1% VIV
AmSulf 3.4 |b/a
16 DupontDPX-79406 0.375 0z Post 55 23 98 78 138
Atrazine 0.375 b Post

(continued)
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Table 4. Corn herbicide evaluation study: % weed control 3 and 8.5 weeks after planting and

grain yield at 15.5% moisture, Sandyland Experiment Field, 1996.

% Soil Surface Free of

Grass Broadleaf
Treatment Rate Time 5/27 6/26 5/27 6/26 Yield
Ib ai/a or oz/a
17 Harness 0.8751b Pre 96 61 97 80 136
Batallion 0.065 Ib Pre
18 Dual Il 201b Pre 93 46 81 48 134
Marksman 0.801b Post
19 Dual Il 201b Pre 94 49 83 46 133
Atrazine 101b Pre
20 Dual Il 2.0 Pre 93 51 82 55 131
Accent 0.023 Ib Post
Buctril 0.25 Post
X-77 0.25% v/v
21 Basis 0.25 oz Post 54 90 95 55 131
CocC 1% viv
AmSulf 3.4 Ib/a
Cultivation
22Broadstrike Plus 0.211b PPI 93 39 96 85 130
Dual 201b PPI
23 Basis 0.25 oz Post 68 14 93 74 128
Atrazine 0.501b Post
CcoC 1% viv
AmSulf 3.4 |b/a
24 Dual Il 201b Pre 94 69 90 41 127
Balance 1.50 oz Pre
25 Broadstrike SF + Dual 1.931b PPI 92 55 97 91 127
26 Dual Il 201b Pre 87 33 59 65 126
Broadstrike Plus 0.085 Ib Post
Atrazine 0.751b Post
X-77 0.25% v/v >8"
AmSulf 3.4 Ib/a
27 Dual Il 151b Pre 90 39 84 49 125
Balance 150z Pre
28 Basis 0.25 0z Post 51 14 94 56 121
CcoC 1% viv
AmSulf 3.4 |b/a
29 Accent Buctril 0.50 oz Post 34 5 100 97 115
NIS 0.251b Post
AmSulf 1qgt/a
3.4 |b/a

(continued)
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Table 4. Corn herbicide evaluation study: % weed control 3 and 8.5 weeks after planting and
grain yield at 15.5% moisture, Sandyland Experiment Field, 1996.

% Soil Surface Free of

Grass Broadleaf
Treatment Rate Time 5/27 6/26 5/27 6/26 Yield
Ib ai/a or oz/a

30 Basis 0.25 oz Post 34 6 96 80 114

Banvel 20z Post

CocC 1% viv

AmSulf 3.4 Ib/a
31 Atrazine 0.751b Pre 91 20 90 51 113

Balance 1.50 oz
32 Balance 1.13 oz Pre 69 10 83 49 104
33 Balance 1.88 oz Pre 88 40 84 35 96
34 Balance 1.50 oz Pre 88 29 79 31 94
35 Cultivation 40 58 34 21 18
36 Check 21 29 42 24 14
LSD(0.05} 6.1 10.3 5.5 7.7 131

1 Two treatments must differ by more than the LSD to be different.
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GRAIN SORGHUM HERBICIDE EVALUATION

Victor L. Martin and Dallas E. Peterson

Introduction

Next to wheat, grain sorghum is the most
important dryland crop in the Great Bend
Prairieregion of South Central Kansas. Unitil
the advent of seed safeners that permitted the
use of Lasso and Dual for grass control,
crabgrass was the most troublesome weed in
the area. Crabgrass still poses problems,
especiallywhen conditions are too dry to
activate thegrass herbicide or when excessive
rainfall moves the herbicide below the
germination zone. Tharedominant broadleaf
weeds are puncture vine and pigweed.
Pigweed is becoming especially important as
Palmer pigweed (amaranth) increases in
severity.

Most areas of the stasee able to use pre-
emergence applications of atrazswecessfully
to control broadleaf weeds. The low clay and
organic matter sandy soils of the Sandyland
area make this practice risky, because the
chances of severe crop injury and stand
reduction are high.

This study was initiated texamine several
weed controbptions on the sandy soils of the
Great Bend Prairie.

Procedures

The lcamy fine sand used for this study
was cropped to grain sorghum in 1995 and
1994. The entire site was tandem disked and
packed prior to planting. Site pkas 6.5 with
high phosphorus and potassium levels.
Nitrogenwas applied in a split application of
urea with 50 ItN/a applied preplant and 75 Ib
N/a side dressed. The grain sorghum hybrid
NC+ 6B50 was planted on June 12 at 51,000
seeds/a. Plots were 25 ft long and 10 ft (four

30-inchrows) wide with four replications in a
randomized complete block.

Treatments totalled 10. Preemergence
(PRE) treatments were applied on June 12,
and postemergence (POST) treatments were
applied on June 26. Treatments were applied
ingusa tractor-mounted compressed-air
sprayer at 3@si and 20 gal/a water. Crop
injury and weed pressure were monitored
rotighout the growing season. Plots were
amanically harvested, and vyields were
adjusted to 12.5% moisture.

Results

Treatments (Table 5)are listed in order of
descading yield (Figure 1). No grass weed
ratings are reported because all plots, even
check plots, were essentially free of grass
weeds. Broadleaf weed data are presented,;
however all treatments resulted in essentially
broadleaf-free plots. Yield data are reported
in order to demonstrate possible vyield
reduction from grain sorghum plant stunting
and stand reduction from herbicide damage.

Yields for all plots were well above the
long-term area average of 60 bu/a. The best
treatments involved Dual in combination with
less than 1 Ib a.i./a Propazine, Banvel, and
Marksman. Some yield reduction, although
not statistically significant, occurred with 1.2
a.ilba Prpazine, Buctril + Atrazine, and the
higher rates of Atrazine, even when applied
postemergence. No pattern or significance
was apparent for treatment effects on grain
moisture or test weight (Figure 1.)
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Table 5. Treatments for grain sorghum herbicide evaluation study, Sandyland Experiment Field, 1996.

# Treatment Rate Timing
Ib a.i./a
1 Dual 2.0 PRE
Propazine 0.4 PRE
2 Dual 2.0 PRE
Banvel 0.25 POST
3 Dual 2.0 PRE
Atrazine 0.4 PRE
4 Dual 2.0 PRE
Propazine 0.8 PRE
5 Dual 2.0 PRE
Marksman 0.8 POST
6 Check
7 Dual 2.0 PRE
Atrazine 1.0 POST
8 Dual 2.0 PRE
Buctril 0.188 POST
Atrazine 0.375 POST
9 Dual 2.0 PRE
Atrazine 0.8 PRE
10 Dual 2.0 PRE
Propazine 1.2 PRE
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Figure 1. G-rain yield, % moisture, test weight, and broadleafcontrol in grain sorghum herbicide trial,
Sandyland, 1996.
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EFFECT OF PLANTING DATE, IRRIGATION RATE, AND TILLAGE
ON PRODUCTION OF VARIED MATURITY CORN

Victor L. Martin, Gary A. Clark, Richard L. Vanderlip,
Gerald W.Warmann, and Dale L. Fjell

Introduction

An additional factor compounds the

view of sustanable irrigation, especially in the
Rattlesnake Creek Watershed where the
Quivira National Wildlife Refuge is located
feord which it receives its wiiar. Although
groundwater may be viewed as renewable for
irrigators, the lowering of water table levels
associatedwith irrigation have diminished
streamflow into Quivira and resulted in less
water than needed to maintain the refuge
during many years. The result is a need not
tmlynanaging irrigation to sustain itself,

Corn is the most common and
important cash croproduced under irrigation
in SC Kansas with 13% of the state's crop
beingproduced in the nine county area of the
Great Bend Prairie. The sandy soils and
climate of the region in combination with
irrigation result in average yas of 150 to 160
bu/a in most years. Under intensive
management ith favorable weather, yields of
190 to 200+ bu/a are expected on producers’
"better" ground. Typically, corn is planted but also for developing practices to help
from mid-April to mid-May with plant ensure adequate surface watersiotain the
populations averaging 24,000 to 28,000 Quivira Wildlife Refuge. Although switching

plants/a. Normally, a full- season hybrid (112
days orgreater to black layer) is planted,
although hybrids of shorter maturity are
increasing in popularity.

Even though irgated corn production
has been an economic boom to Kansas, it has
not been without problems, especially in
western Kansas, where aquifer depletion is a
major concern. Although vast improvements
have leen and are being made in irrigation

hardware on pivots and using irrigation
scheduling will potentially help decrease
irrigation inputs, the selection of proper

agronomic practices (planting date, tillage,
hybrid maturity) is potentially as important in
educing water usage. This studpige aspect

of the solution.

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

technology, many questions remain. tejalevel of irrigation inputs, and their
interactions on the yield, water usage, and
economieturn for corn produced on the

andy soils of SC Kansas hi§ is the first year

The aquifer in S&ansas in the region
of theGreat Bend Prairie has not experienced

the dramatic decreasewater levels that have
occurred inwestern Kansas. The structure of
the aquifer and the soils of the region have
allowed for lessetlecreases, and years of high
rainfall such as in the mid-1970's, 1992, 1993
and potentially1996 have provided significant
recharge of the aquifer in much of the region.
This fact enables gundwater to be viewed as

of a multi-year study. The study involves the
departments of Agronomy, Biological and
Agricultural Engineering, and Agricultural
Economics.

Procedures

Téwil for this study igpredominantly

a renewable resource, especially with careful
management of irrigation and agronomic
systems to maximize water use efficiency.

loamy fine sand with some fine sandy loam.
The ste was cropped to grain sorghum in
994 andl995 and was in wheat for the prior
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2 years. Fertilizatiooonsisted of 100 Ib/a 18-
46-0 in March. Nitrogen was applied as
granular urea (46-0-0). The application was
split in to two125 Ib N/a increments, preplant
and V6. Plots for alblanting dates received 1
gt/a Dual Il + 1 pt/a atrazine preemergence
followed by 1qgt/a Marksman postemergence.
Plots for the first two planting dates also
received 2/3 oz/a Accent to control crabgrass
and lunteer grain sorghum. All plots were
planted at 34,000 seeds/a with a John Deere
no-till row planter.

Treatments were as follows:

1. Main plots - Planting Dates: April
16, May 2, May 15.

2. Split plots - Irrigation Levels: High
(18"/year), Medium (15"/year), Low (12").

3. Sub-subplots - Tillage: No-tillage,
Chisel-disk

4. Final split plots - Hybrid: Early
(Pioneer 3563-103 gia Medium (Dekalb DK
591-108 Day), Late (Pioneer 3162-118 day)

Plots were arranged inrandomized complete
block with three replications. Irrigation level
differences were achieved by replacing the
overhead system with drops, pressure
regulators, and three different nozzles,
resulting in the ability to apply 0.46", 0.39",
and .31" per irrigation

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

Results

These data from the first year of the
study do not include all the information
collectedbut rather an overview. As will be
noted, part of the site where the medium
irrigation rate was applied contained large
variations in corn yield, most likely related to
soil compaction. This resulted in wide yield
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axiation anddwer than expected yields. The
reatments will be maed in 1997 to avoid this
problem area.
Precipitation was much above normal
during the growing season and resulted in the
rieetkss irrigation than normal (Table 6).
Tieximum diference in water applied was
2 inches.

Although no definite conclusions will
drdoen from this first year of the study, the
dataare still of interest. Mid-May planting
significantly decreased yielaverall, increasing
irrigation levels slightly increased yield, no-
tillage resulted in lower yields, and the 108-
ann@3-day hybrids were competg with the
118-day hybrid (Figure 2).

dtly hybridyields were unaffected by
planting date, and yields decreased with
increasing maturity and planting date (Figure
3). Except for the variation caused by soll
compaction, no significant differences were
found from the irrigation rate X hybrid
nieraction, although the trend wias the high
irrigation rate to increase yield. Differences
were not significant; however, yields of all
three hybrids were lower overall with the no-
tillage system.

The difference in yield between no-
illage and theonventional tillage system was
reagly influenced by hybrid and planting date

(Figure 4). Planting later most negatively
affecteitie full-season hybrid, and this was
accentuatedwhen tillage was eliminated.
Overall, contrary to conventional wisdom,
yield decreases were greater under no-tillage
with later, not earlier, planting.

In 1996, no-tillage yields were lower
ham conventional tillageiglds even at the low
irrigation level (Figure 5) This is not terribly
surprising, because the summer was wet and
relatively mild.



As stated earlier, this is the first year of a  discuss the agronomic and economic
long-term study and no firm conclusions  consequences of the planting date, irrigation
should or can be made. The data are level, tillage, and hybrid maturity interactions
presented for your informationAfter we have and start to make recommendations.
several years of information, we will be able to

Table 6. Irrigations amounts and numbers for irrigated corn study, Sandyland, 1996.

Irrigation Total (inches)

Irrigation
Planting Date Number Low Medium High
April 16 9 3.7 4.0 4.3
May 2 11 4.3 4.8 5.3
May 15 12 4.6 5.2 5.7

PLANTING DATE
IRRIGATION LEVEL

170 200
LSD(.05)=10.0 LSD(0.05) = 8.6

NO-THLL

CONV TIL 5
FULL

. . .
178 180 185 190 195 175 130 185 190 195

BU/ACRE BU/ACRE
LSD(.05) = 6.6 LSD(.05) = 6.6; (10) = 5.9

Figure 2. Corn grain yields in planting date x irrigation level x tillage x hybrid maturity study,
Sandyland, 1996.
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YIELD AND ECONOMIC FEASIBILITY OF A
GRAIN SORGHUM-WHEAT ROTATION ON
DRYLAND SANDY SOILS

Victor L. Martin, Richard L. Vanderlip, and Gerald W. Warmann

Introduction

Although Kansas fyically leads the nation
in grain sorghum production, dryland wheat
acreage dwarfs that of grain sorghum.
Although the practice afontinuous long-term
wheat production is slowly changing, much
dryland ground is in continuous wheat. The
new Freedom to Farm legislation will speed
the change from continuous wheat, as will
several other factors.

The problems with continuous wheat on
the sndy soils of south central Kansas are
several. Continuous wheat production on the
highly edible soils typical of the Great Bend
Prairie musentail leaving significant amounts
of wheat straw on the soil surface (reduced
tillage) for a producer toemain in compliance
with NRCS guidelines. Asllage is decreased
and straw is aliwed to accumulate on the soll
surface, disease pressure increases; volunteer
wheat and weeds, especially cheat weeds, are
more difficult tocontrol; and planting through
the residuean be difficult. Continuous wheat
cropping compounds the problems. Crop
rotation can play a major role in managing
these problems, while maintaining adequate
surface cover.

Presently, two cropgre most practical for
dryland crop rotations on the sarslyls of the
region, corn and grain gghum. Dryland corn
production in the area has beetr@asing over
the last Syears. The two major advantages
when rotating wheat with corn are that
atrazine can be applied safely airsp planting
to control cheat grasses and the corn usually
can be harvested early enough to allow a
return to wheat.
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Planting dryland corn has two major
disadvantages. Dryland corn production
entails greater risk and management skills,

specially on sandgoils. If the summer is hot

and dry and timely rains, particularly near
flowering, do not occur, the producer risks

yields of 20 to 30 bu/a or less. Eliminating

tillage and weed pressure are also critical to
aximize available water, much more so than
under irrigation. Other disadvantages are the
increasegbut costs and need for different
equipment than is used for wheat.

Rotating with grain sorghum is the other
rinmary option. Sorghum has the adtage of
beirtgetter able to withstand drought,
produce more consistent yields, and produce
less residue to manage. The disadvantages
include the inability to safely use atrazine
preemergence on sandy soils and the need for
vadable soil watefor a longer period of time
uringdhe growing seas. Most importantly,
it is difficult if not impossible to harvest the
sorchum and return to wheat in the same
season.This has meant that farmers rotating
out of wheat to sorghum have had a fallow
yearbefore returning to wheat. The need to
idle land for a year has resulted in many
producers being unwilling to rotate to
sorghum until or unless weed and disease
rpssure resulted in almost negligible yields. If
poducers could successfully plant shorter-
e;ason grain sorghum significantly earlier than
the typical mid- to late- June planting and
mmiizie the amount of tillage involved, it
ight be practial for them to move to a grain
sorghum-wheat rotation.

The primary objective of this study is to
dermine the agronomic and economic



feasibilities of agrain sorghum-wheat rotation
compared to continuous wheat. The study
alsowill determine the effect of tillage, weed
control intensity, planting date, and their
interactions on the yield and quality of grain
sorghum and wheat.

Procedures

The soil for this study is fne sandy loam.
The site was cropped to wheat for 2 years
prior to planting in 1996. Fertilization
consisted of 100 Ib/a 18-46-0 preplant with
1201Ib/a N applied as urea (46-0-0) using a
split application with 50 Ib/a Igreplant and 75
Ib/a sidedressed. Plots were planted with a
six-row John Deere no-till planter on the
appopriate date at 51,000 seeds/a. Entire
plots were harvested mechanically in mid-
October. Grain moistur@nd test weight were
determined, and all yields were adjusted to
12.5% moisture. Dates of 50% emergence
and bloom, final planpopulation, heads/plant,
and final plant height also were determined.
Wheat2163 was planted on October 25 at 90
Ib/a using a Marliss no-till 10-inatirill. Wheat
will be harvested, and total system yields will
be determined.

Treatments are as follows:

1. Main plots: Planting date - May 21, June
10.

2. Split plots: Tillage - No-tilage and
Conventional (Chisel-Disk).

3. Split-split plots: Weed control - Standard
(Dual followed by MarksmanNo-till preplant
weedcontrol with Roundup or Landmaster.
Conventional preplant control by tillage).
Reduced( Preplamtith no-till using Roundup
and a escue treatment of 2,4-D or Banvel if
necessary. Conventional tillage will have only
tillage for weed cotrol and a 2,4-D or Banvel
rescue treatment if necessary.)
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4. Final split: Hybrid maturity - Early (NC+
5C35) and Medium (NC+ 6B50).

A continuous wheat treatment using the
boge factorsalso is included for comparison.
The tillage and weed control levels will be
tested during the wheat crop and fallow
periods. Plots were planted in a randomized
complete block design in four replications.

Results

Precipitation was much above average
uritg the 1996 growing seasoraple 1), and
temperaturegre relatively mild. The wet

conditions from May through June prevented
the application of Marksman, so the standard
eedvcontrol treatmewbnsisted of Dual only
in 1996. The study calls for harvesting
sorghum by the first of October and having
heat planted by the send week of October.
The wet cool conditions of August and
September delayed maturity and, therefore,
harvestand wheat planting. Wheat was not
planted until late October.

This isonly the first year of a multi-year
study,and no conclusions can be drawn yet;
howeverthe data are of interest. Planting on

May 2drsus June 10 increasgdlds overall
by 6 bu/a regardless of tillage and weed-

conkeokls (Figure 6). Overall, no-tillage
yields were lower than conventional tillage
yields but not significantly so. The

conventional weed-control treatment (Dual
only}ignificantly increased yields over no
herbicide inputs, and the medium maturity
ybhd (NC+ 6B50) significantly oytelded the
arly maturity hybrid (NC+ 5C3). We should
ota that the long-term average sorghum vyield

for the area is 50 to 60 bu/a. Yields in 1996

were exceptionalyigh throughout the region.

illage did not affect wlds for the May 21
planting; however, no-tillage significantly
deceased yields for the June 10 treatments
(Figure 7). The cause is not known and may



simply be an artifact of randomization. This

trend will be monitored closely to see if it

continues. As expected, the need for chemical
weed control was greater for earlier planting
(Figure 7). Surprisingly, herbicide application

was more beneficial under the chisel-disk
system than no-tillage.

Examining the interaction of all factors
demonstrates the benefits of planting earlier
regardless of hybrid maturity (Figure 8) and

the need for chemical weed control inputs
regardless of tillage when planting early.
Finally, these data show no-tillage to be
competitive with conventional tillage, even
when planting early during a cool, wet spring.

This is only the first year of a study
designed to last a minimum of three rotation
cycles. Although no conclusions can be drawn
yet, the initial data indicate the potential for
success.
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Figure 6. Grain sorghum yield in planting date
1996.
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SOUTH CENTRAL KANSAS IRRIGATION SCHEDULING
AND WATER MANAGEMENT DEMONSTRATION PROJECT

Gary A. Clark, Danny H. Rogers, Dale L. Fjell, and Victor L. Martin

Introduction
The South Central Kansas Irrigation
Scheduling and Water  Management

Demastration Project is a 5 year cooperative
effort between Kansas State University (K-
State) Research and Extension and the Water
Protection Association of Central Kansas
(Water PACK). Theverall goal of this project

is to increase the understanding, adoption, and
use ofimproved irrigation management and
scheduling procedures by using current
technology and climatic forecasting with field
feedback on crop growtkpil moisture, applied
water, and rainfall.

During the summer of 1996, extension and
research professionals with K-State initiated
field demonstrations and applied research on
irrigation scheduling and water management
pradices in cooperation with Water PACK
members on demonstration fagites located in
South Central Kansas. Cooperator/farm
demonstration sites have been selected in each
of the 13 representative Water PACK counties
and will beused for the duration of the project.
Eight sites were identified and monitored in
1996. Each site is located on or near a paved
road and isdentified with a large sign that lists
the poject title, the cooperator(s), the project
sponsors, and current irrigation scheduling
information.
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During the course of the project, an overall
evalwation of the irrigation system and weekly
visits for system and field/crop measurements
will be done on each demonstration site. For
exanple, Figures 1 and 2 show the soil
sampling locations and changes irt@vacontent
from irrigation for one of the sites in 1996.

Other system evaluations include nozzle

discharge and uniformity (Figure 3) and water
application/yield testé~igure 4) to measure the
effectiveness of an irrigation schedule. The
cooperator fields will be open to peripheral
visits throughout the summer production
period, with more detailed field tours and
project updates scheduled in August of each
year. Annual winter seminars of educational
programs and project updates also will be held
in multiple locations within the project region.

We expect that by the end of the project
period sibstantial numbers of farmers and crop
consutants in South Central Kansas will be

aware of the benefits of irrigation scheduling
and field water management, including water
and energy consertian, sustainability of water
resources, reduced chemical leaching, reduced
equipment maintenance and wear, andanced
crop gravth and development. We also expect
that these individuals will know how to access
and use theegional weather station network to
obtain real-time weather data for irrigation
scheduling purposes. This project also should
result in a greater public awareness of resource
stewardship by area farmers.



Fig 1. Sampling Locations for
Soil Moisture Analysis
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SOUTH CENTRAL KANSAS EXPERIMENT FIELD

Introduction

The South Central Kansas Experiment Field
was established in 1951 on the G8ast Guard
Radio Receiving Station located southwest of
Hutchinson. The first research data were
collected with the harvest of 1952. Prior to
this, data for the South Central area of Kansas
were collected at three locations (Kingman,
Wichita, and Hutchinson). The current South
Cental Field location is approximately 3/4
miles south and east of the old Hutchinson
location on the Walter Peirce 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 objective is achieved through
investgations 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 the area. Experiments deal
with problems related to production of wheat,
grainand forage sorghum, oats, alfalfa, corn,
soybeans, rapeseed/canola, and sunflower and
soil tilth. Breeder and foundation seed of
wheatand oat varieties are produced to im-
prove seed stocks alatble to farmers. A large
portion of the research program at the field is
dedicated to wheat breeding ajgtmplasm de-
velopment.

Soil Description

Thesoil survey for the South Central Field
has approximately 120 acrelsssified as nearly
level to gently sloping Clark/Ost loams with
calcareous subsoils. This sahuires adequate
inputs of phosphate and nitrogen fertilizers for
maximum crop productionThe Clark soils are
well drained and have good water-holding ca-
pacity. They are more calcartes at the surface
andless clayey in the subsurface than the Ost.
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The Ost soils are shallower than the
Clark,having araverage surface layer of only 9
inches. Both soils are excellent for wheat and
grain sorghum production. Large areas of
these soils are found in southwast southeast
Reno County and in western Kingman
Countes. The Clark soils are associated with
Likdysmith and Kaski soils common in
Harvey County but are less clayey and contain
more calcium carbonate. Approximately 30
acres ofOst Natrustolls Complex, with asso-
ciated alkali slick spots, occur on the north
edge ofthe Field. This soil requires special
management and timely tillage, because it
puddles when wetnd forms a hard crust when
dry. A 10-acre depression tme south edge of
the Field is a Tabler-Natrustolls Complex
(Tabler slick spot complex). This area is
unsuited for cultivatedrop production and has
beenseeded to switchgrass. Small pockets of
the Tabler-Natrustolls are fourtidroughout the
Field.

1996 Weather Information

Precipitation in 1996 totaled 26.01 inches,
3.09 inches below the 30-year average of 29.1
inches Table 1). As in previous years, precip-
itation in 1996 was not distributed evenly
through the year or within a given month. The
highest monthly total was recorded in
September (4.74 inches) rather than May or
June. This year was also different from
previous years in that, when the totals were
high, most of the precipiian was not received
as heavy downpours. Therefore, most of the
infall received did not run off and was
beneficial torop production. The soll
conditions at planting dhe 1996 winter wheat
crop (October 195) were good because of the
above-normal rainfall received in August and
September of 1995. After planting,
preciptation was considerably below the long-
term average, and temperatures averaged
sligbtyow normal. These conditions



resulted in limited wheat growth and received in July, August, and September along
considerable damage to the fall tillers. This with below-normal temperatures were very
causedconsiderable concern, because the dry nebeal for the grain sorghum and other

weather continued into early April.  The  summer annual crops. Soil moisture at wheat
moisture received in March through May was  seedingime for the 1997 crop was considered

timely, and temperatures were favorable for excellent. A frost-free growing season of 178
grain filling. These conditions allowed for dayépril 23 - October 18, 1996) was
near-normal wheat yields. Precipitation recorced. This is 5 days less 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)
1995 April 1.57 291
September 3.84 3.01 May 4.41 4.14
October 0.07 2.46 June 1.25 4.23
November 0.05 1.33 July 3.86 3.21
December 0.96 1.00 August 3.78 3.02
1996 September 4.74 2.96
January 0.08 0.61 October 141 2.45
February 0.02 0.96 November 3.00 1.33
March 1.71 2.32 December 0.22 0.96
1996 Total 26.01 29.10

* Most recent 30 years.
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TEST WITH ALFALFA

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

Introduction

Several questions have been asked
regarding the effects of preplant tillage and
appication of nitrogen (N) fertilizer on
establishment of alfalfa. Tanswer some of the
guestions, two research studies were
established, one using four preplant tillage
factors and the second using four N rates
applied at seeding. The previous crop for the
first preplant tillage study was winter wheat.
The renaining three have been in oat stubble.

Procedures

The fillage study in wheat stubble was
planted inthe fall of 1990. Differences in dry
matter production by tillage occurredthre first
year butdid not continue into the second and
third years. This indicated that tillage may
affect yield in the year of establishment, but
thereafter noyield differences should be
realized when planting alfalfa into wheat
stubble. A similar study established in oat
stulble in the fall of 1992 is being continued.
As with the wheattabble study, this study was
designed to evaluate stand establishment and
yield under four tillage systems (conventional,
disk, no-till burn, and no-till) prior to planting.
Fall establishment of alfalfa was good in all
tillage treatments. However, in the spring, the
stand in the no-till plots ap@ared to be thinning
out (acondition that occurred in a previous
planing). To evaluate this condition, a third
study was established using only no-till
practices with five alfalfa varieties (Kanza,
Riley, Cody, KS 1002, and KS 1001) and four
rates of N fertilizer (0, 50, 75, and 125 Ib/a)
applied at seedingme. Data for plot weight,
subsample wet and dry weights, and plant
height were taken. The plot weight and
subsamplavet and dry weights were used to
calculate dry matter production on a per acre
basis.
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Results

The alfalfa in the no-till plots (that seeded
into standing oat stubble) showsdgns of stand
thinning and desictian. Sufficient stands per-

sisted in the 1992 seeding, and the data from
tgeding are in Table 2. Dif-ferences in
yield by tillage that asted in the first cutting in
1993 did not continuento the second and third
cuttings for that year. The first cutting
fetdénces were sufficiently large to result in
significantly different total yields by tillage for
1993, with the no-tilburn treatment having the
greatest yield (Table 2)The wet April of 1994
resulted in no significant differences in yield by
tillagmr the first cutting. However, as the
summer of 1994 became hot and dry, yields
were reduced and differences by tillage were
appaent. By the end of the growing season,
the no-till and offset disk treatments had the
highest yields. A yield reduction in the fourth
cutting of the no-till treatment after the
extended dry period quite possibly was the
effect of the earlier reported problem with
stands irthe no-till plots. In 1995, only three
cuttings were taken from these plots. The
reduced number afuttings was the result of a
cold wetspring and hot, dry weather in July
andAugust. These conditions appear to have
affected the offset diskeatment more than the
others, because it hadaaver total yield (Table
2). This follows the &nd that was seen in the
earlsudy with alfalfa seeded into wheat
stubble; the offset disk treatment also had
reducedyields. The cool wet conditions of
1996 resulted in no total yield differences.
Howe\er, the first cutting following the dry
harshwinter had significant yield differences
(Table 2). Aswith previous differences, it was
the offset disk treatment that had the lowest
elgifor that cutting. No differences occurred
the percent drynatter by treatment in any of
the four cuttings. The only difference in plant
height occurred in the first cutting, where the



disk treatment reduced plant height compared in Tabl&H& only significant differences by
to the other treatments. cutting date in 1996 occurred at the 75 Ib/a N
rate for thesecond cutting and the O N rate for
The study with varieties and N rates was thethird cutting. These differences were the
also cut four times for dmnatter yield. The dry results of Riley having lower yields than the
matter yields for 1995 and 1996 are listed othervarieties. Where the yearly total yields
were significant (Kanza, Cody, and KS1001),
only the O N treatment produced significantly

lower yields.
Table 2. Dry matter yield of alfalfa established
in oat stubble with tillage, Hutchinson, KS.
1996 Yield Average Yield
Tillage 1st  2nd 3rd 4th 1996 1995 1994 1993
t/a?
Offset disk 1.1 1.0 0.8 0.6 3.4 4.2 6.2 4.3
No-till 1.4 0.8 0.7 0.7 3.5 5.0 6.1 3.4
Conventional 1.4 0.9 0.7 0.6 3.5 50 55 34
No-till burn 1.3 0.9 0.7 0.6 35 4.9 5.7 4.4
L.S.Dp00sy 02 NS NS NS NS 03 NS 06
C.V. 4y 7.2 12 26 11 10 36 49 92

! Cutting.
20n an oven dry basis.

Table 3. Dry matter yield of alfalfa seeded into oat stubble with starter N fertilizer, Hutchinson, KS.

Kanza Riley Cody KS1002 KS1001
N Rate 1995 1996 1995 1996 1995 1996 1995 1996 1995 1996
Ib/a v
0 1.7 4.5 1.3 4.1 14 4.4 1.4 4.8 14 4.2
50 15 4.7 1.3 4.6 1.5 4.6 1.5 4.7 1.5 4.6
75 1.7 5.2 1.2 4.4 14 4.4 15 4.6 15 5.0
125 1.7 5.2 1.6 4.6 1.0 5.1 1.0 4.7 15 4.8
L.S.D. NS 0.7 NS NS NS 0.7 NS NS NS 0.7

(P=0.05)

Unless twoyields 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.

! Dry matter basis.
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OATS FOR FORAGE AND GRAIN

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

Introduction

Oats are tilized not only for grain but also
as a forage. Most of the time, oats planted for
forage are utlized as a hay crop to feed
livestock. The performance test for spring
cereals did not report grain yields from oat
varietesthis year. Therefore, the forage and
grainyields from the oat performance test of
the South Central Field are reported here.

Procedures

Two sets of oat plots were planted on 22
February 199@ising the same drill and seeding
rate.Soil conditions at planting were less than
ideal because of the dry winter. Therefore,
some of the varieties had poor emergence. At
the soft dough stage, the set of plots used for
forage yieldwas trimmed to harvest length and
prepaed for harvesting with a Carter Forage
Harvester. When the plots reached the hard
doughstage (19 June), they were harvested.
Data for plot weight, subsample wet and dry
weights, and plartteight were taken. The plot
weight and subsample wet and dry weights
were used to calculate dry matter production
on a per acre basis. The grain yield plots were
harvested on 16 July. The latest date was
a result of later maturity caused by weather
conditions and wet soil.
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Results

The data for forage dry matter and grain

yield are summarized in Table 4. The 1996
growing season was not ideal for the
produdion of oat grain or forage. The early

months were dry (Table 1), and the plants that
did emerge were stressed until May. In May,

above-normal precipitation was received and
tempeatures were cool. However, June was
againvery dry but not as hot as usual. This
again slowed plant development. The major
factor affecting yields in 199@ able 4) was the
reduced stands. We also shauide that plant
height does not mean increased production.
When looking at a variety foofage, both plant

height and percent dry matter need to be

evaluated. A taller variety may have a lower
perent dry matter and, therefore, produce

fewer total tons of forage per acre on a dry
matterbasis than one of the shorter varieties.
For this reason , plant height and percent dry

matter data are not shown. The varieties need

to be evaluated for either grain or forage
produwtion, because a variety that has high
grain yield potential magot have a high forage

yield potential.



PERFORMANCE TESTS WITH OTHER CROPS

William F. Heer and Kraig L. Roozeboom

Introduction 1996 Kansas Perfoance Tests with Grain
and Forage Sorghum Hybrids. KAES Report
Performance tests for winter wheat, grain of Progress 775.
and forage sorghum, and sunflower were
conducted at the South Central Kansas 1996 Kansas Performance Tests with

Experiment Field. This is the first year for the  Sunflower Hybrils. KAES Report of Progress
sunflower test. Results of these tests can be 780.
found in the following publications.

1996 Kansas Performance Tests with

Winter Wheat Varieties. KAES Report of
Progress 769.

Table 4. Grain and forage yields of oat, Hutchinson

Yield
Dry Matter
Grain
Variety 1996 1996 1995
bu/a t/a

Armor 42 3.2 6.1
Bates 50 3.5 6.0
Bay 16 1.9
Belle 33 2.2
Brawn 60 4.0 5.9
Dane 25 1.2 5.8
Don 43 3.8 5.8
Gem 27 3.1
Hazel 29 3.2 6.1
Horicon 44 2.6 4.9
Larry 33 2.5 5.2
Ogle 35 2.7 6.2
Praire 52 3.9 6.2
Premier 52 3.3 5.7
Settler 5.0
Starter 27 1.8 4.7
Mean 37.5 2.9 57
LSDp=0.05) 12.7 0.6 0.6
C.V. 28.5 13.4 7.5
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EFFECT OF SEED TREATMENTS ON WHEAT EMERGENCE
AND YIELD

Robert L. Bowden, William F. Heer, Curtis R. Thompson, and Alan Schlegel

Introduction

Several new seed treatments are being
tested their effects on wintaiheat in the Great
Plains region. This study was designed to
evaluate the effects of 11 seed treatments on
emergnce (fall stand), fall and spring growth
(estimated by percenbver), and grain yield of
winter wheat.

Procedures

A 1995 seed lot of hard red winter wheat
variety Karl 92 with symptoms of scab was
obtaned from the Kansas Crop Improvement
Associaibn. Germination in a standard lab test
was 63%. Seed waated with a commercial
slurry treater using a total volume of 16 fl
0z/100 Ib (cwt). Treatments applied are listed
in Table 5. Gustafson Pro-lzed Seed Colorant
was alded at 0.2 fl oz/cwt to all unpigmented
treatments including the nontreatdteck. Seed
was planted at 50 Ib/a at the South Central
Experiment Field in Hutchinson, KS on 10
October and at the Southwest Research-
Extension Center atribune, KS on 2 October.
Plarting depth was approximately 1.25 in. at
Hutchinson and 1.75 in. at Tribune. The
experiments at each location were arranged as
a randomized complete block. Plots were 5 X
20 ft with five replicdes at Hutchinson and 5 X
30 ft with four replicates at Tribune. Soil
moisture at planting was goaahd germination
was fairly
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uniform. Seedling emergence was counted 25
October at Hutchinson and 3 November at
Tribune in two 3-ft sections of the middle row
in each replicate.

Results

Bis atTribune subsequently were lost to
droughixtreme cold, and high winds during
the winter. At Hutchinson, weather was dry in
the late fall, winter, and early spring, but rains
were adequate in May (Tallg. Foliar disease
pressamd barley yellow dwarf incidence
were extremely low. The mEnt ground cover
was estimated on 1 April, and plots were
harvested with a small plot combine onZhe.
Yieldgere standardized to 60 Ib/bu and 13%
moisture (Table 5). At Hutchinson, stand
cotmtsll treatments except Raxil-thiram,
Baytan + Thiram 423nd Vitavax Extra were
significantly better than the check. No
ghificant differences among treatments were
detected for % ground cover or grain yield.
This lack of difference most likely was due to
the lack of any significant disease pressure at
this location in 996. At Tribune, stand counts
revealed that no treatments were significantly
better than the check, but the Raxil-thiram and
Baytan + Thiram 42S treatments had
significantly lower stands. This apparent
phytotoxicity might have been relatedgeater
planting depth at Tribune.



Table 5. Winter wheat stand, percent cover, and grain yield as affected by seed treatment,

Hutchinson and Tribune, KS, 1996.

Hutchinson Tribune

Treatment and Rate (fl oz/cwt) Stand Cover Yield Stand

(plants/3-ft) (%) (Ib/a) (plants/3-ft)
Check 37.8 A* 56 58.4 38.7 AB
Raxil-thiram (3.5) 38.5 AB 57 60.6 31.2C
Baytan 30F (1.25) + Thiram 42S (2) 42.6 ABC 61 60.6 30.3C
Vitavax Extra (3) 45.1ABCD 56 61.0 37.2 ABC
RTU Vitavax-thiram (6) + Gus LSP 57 59.2 35.1 ABC
(0.25) 45.4 BCD
Vitavax 200 (4) + Gus LSP (0.25) 46.2 CD 61 62.2 35.7 ABC
Dividend 3F (0.5) 46.3 CD 57 56.8 34.4 BC
Raxil-thiram (3.5) + Gus LSP (0.25) 47.4 CD 63 59.0 33.5BC
RTU Vitavax-thiram (6) 48.4 CD 59 59.0 42.3 A
RTU Vitavax-thiram (6) +
Gaucho 480FS (2) 50.4 D 55 60.6 39.3 AB
Vitavax 200 (4) 51.0D 55 59.6 35.7 ABC
LSD 7.4 NS NS 6.5
Cv 12.8 8.5 7.0 12.6

* Data within column followed by same letter are not significantly different according to Fisher's

protected LSDR=0.05).
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EFFECTS OF NITROGEN RATE ON YIELD IN CONTINUOUS WHEAT
AND IN ALTERNATIVE CROP ROTATIONS IN
SOUTH CENTRAL KANSAS

William F. Heer

Summary

Evaluation of nitrogen (N) rates on
continuous winter wheat and in two rotations
involving "alternative" crops for the area have
been established at the South Central Field.
The continuous winter wheat study was
established i1979. The first of the alternative
rotations was established in 1986 and
discontinued in 1995. That rotation included
corn followed by winter wheat followed by
grain sorghum. The second rotation,
(established in 1990) has soybeans substituted
for the corn. The grain sorghum crop in 1996
was the last funded for this rotation. Both
rotations used no-till seeding into the previous
crop’s residue. The continuous wheat was
revised to utilize both conventional and no-till
production practices.

Continuous Wheat Long-Term Nitrogen
Rate by Tillage Study

ResearchersW.F. Heer
Introduction

A long-term N rate study wittvinter wheat
was established on the South Central Kansas
ExperimentField in the fall of 1979. As stated
above, it was revised in 1987 tolunde a tillage
factor. The purpose of the current study is to
evaluate the vyield response of continuous
winter wheat to six rates of N under
conventional and no- tillage systems.

Procedures

The conventinal tillage plots were plowed
afterthe wheat was harvested in June of 1995.

These plots then were disked as necessary to conventional and no-till plots.
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control weed growth until the N fertilizer was

appled. Rates of 25, 50, 75, 100, and 125 Ib.

N/a wereapplied using 34-0-0 as the N source

prior to the last tillage (field cultivation) on the
conventional and seeding the no-till plots. All

plots also received 40 Ibs.,P;O /a as 0-46-0
with the seed. The plots then were cross

seeded to Karl winter wheat at a rate oftJa
conventional and 90 Ibs/a no-till.

Results

The datdrom the plots are summarized by

N rate in Table 6. Like previous wheat crops,
grainyields for the oats in 1994 also peaked at

the 75 Ib N rate, indicating that N was not the
yield-limiting factor. The what yields for 1995
were not affected by cheat but more by the

weather conditions. The cool wet winter with

lush growth was followed by a warm period.
This then was followed by cool wet conditions
during seed setting and grain filling. The data
reflectthese conditions. The vyield increases
expected with increasing N rate did not
materialize this year. The yields were up and
down, with the lower N rates havitige highest
yields. This is most likely the result of their
stage of growth not being as advanced when
the weather turned to the cold wet conditions.
The no-till plots also had greater yield
reductions than the convestial treatments. In
1996, climate was again the major factor
affectingthe yields. After being extremely wet
through the smmer, weather turned extremely
dry in the fall of 1995 (Table 1). This caused
the no-till plots to be extremely hard from
compaction and drying out. These conditions
resulted in reduced emergence in the no-till
treatments. The lack of precipitation also
resulted in reduced fall growth in both the
The no-till



treatments had significantlgss dry matter than
the conventional plots at all N rates except the
no-N check. Plantdight was also significantly
less in the no-till treatments for all N rates.
These reductions carridarbugh to grain yield,
with the no-till haing significantly lower yields

at all N rates. As with previous years, yields
increased with increasing N rate to the 75 Ib/a
rate forboth tillage treatments. Thus, N is not
the apparent yield-limiting factor.

Soybean-Winter Wheat-Grain Sorghum
Rotation with Six Nitrogen Rates

Researchers: W.F. Heer and J.L. Havlin
Introduction

Research was iited in 1990 at the South
Central Experiment Field to (1) evaluate the
production potential of no-tillage, dryland,
short-seasonsoybeans in a soybean-winter
whed-grain sorghum rotation and (2) quantify
the fertilizer N response for each crop in the
rotation.

Procedures

To evaluatehe above objectives, soybeans
are panted into the previous year's grain
sorghum stubble.  Wheat is planted into
soybean stubble in the same year of soybean
harvestand grain sorghum is planted into the
previous year's wheat stubble. Prioplanting
the wheat and grain sorghum plots, N rates of
25, 50, 75, @0, and 125 Ib/a are applied to the
assigned plots. A no-N check is included.
Nitrogen fertilizer is not applied prior to
planting of soybeansAll crops are planted no-
till at their normal seeding times. Maturity
group 1lshort-season soybeans are used with
wheat and grain sorghum varieties common to
the area. In addition to the N rates, all plots
receive 40 units of P {placed in the furrow at
planting.

Results and Discussion
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Soybeans
The soybeans have been plantethia May
each year. The variety Hardin was selected
based on yield comparison data from the
Harvey County Experiment Field. Soybeans
were first plated in 1991. This proved to be a
less than ideal year for the production of
drylandsoybeans in the south central region of
Kansas. The lack of timely precipitation
resulted in very low yields (Table 7). The
soybean season for 1992 was the esppbsite
of that in 1991. It was moist and cool with
timely precipitation.  Thus, vyields were
extremelygood for this area of Kansas. The
1993 growing seson started out to be a repeat
of 1992. However, things changed in mid July,
and July, August, and September were
extremely dry. As expected, the early beans
had ateady set their pods and were able to
produce respegble yields as reported in Table
9. Seed N increased slightly. These increases
were significant only at the higher N rates.
Weather conditions in 1994 provided timely
rains for the production of soybeans. The
above-normal precipitation in April provided
excelent soil moisture at planting (early May).
The cool wet Julyabove-normal precipitation)
and warm temperatures in August allowed for
excelent yields from the MG | soybeans. As
with the other crops, 1995 was not a kind year
to the soybean. Cool wet conditions delayed
planting. Early plant growth also was slowed
they cold weather conditions.hiB resulted in
plants that were shorter than in previous years
and kehind the normal stage of growth when
theweather turned hot and dry in late July and
early August. Theseonditions are reflected in
the low seed yields for the 1995 crop, about
one-halfthose of previous years. Seed N and
, R O percents were not affected by previous
crop Napplications. Soybean yields for 1996
seem to refledhe presence of the rotation and
N rates (Table 7). The no-N check rate had
decreased yields when coanpd to the other N
rates. Yield isreases occurred with increasing
N rate up tothe 100 Ib/a rate. Other crops
(wheat,corn, and grain sorghum) also usually
have increasingields with increasing N rate to



75 Ib/a N. Therefore, wkeel that the soybeans
arestarting to show the influence of the crop
rotation after 5 years of no real (significant)
response. Wheat has been planted in the
soybean stubble for harvest in 1997.

Grain Sorghum

The grain sorghum in the soybean rotation
survivedthe adverse growing season of 1991,
when it failed in the corn rotation (data in
previous year’'s reports). However, in the
soybearrotation, the plots seeded to sorghum
werefollowing 2 years of wheat, because the
rotation had not cyclesufficient times to show
the effects of the two previous crops in the
rotation on the third. In 1992 and 1993, when
sorghum followed wheat that hémlowed soy-
beans, the grain yields forrgbum were similar
to those for sorghum in the carotation. Seed
N also increased witimcreasing N rate. Early-
season development of grain sorghum was
excellent in 1994. This again was due to the
moisture and temperatures in June and July.
However, the hot dry conditions in August and
September are reflected in reduced yields for
1994 when compared to 1993 (Table 8). No
significant differences in grain yield occurred
with N rate for the 1994 grain sorghum. The
grain sorghum crop (when compared to the
wheatand soybean crops) seems to have been
least affected by the weather conditions of
1995. Yields of the no-N check rate were
lower than lasyear’s, but yields with the other
N rates
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were comparable to those of previous years.
Per@ent N in the grain again increased with
increasing N rate. The graiarghum yields for
1996 express the lack of residual soil N in the
checktreatments. Once the N rate reach 75
Ib/a nodifference occurred in yield. However,
a significant yield increase occurred from 0 to
25 Ib/a N rate and from the 25 to 50 Ib/a N
rate. The no-N check ithis rotation produced
lower grain yields than the corresponding
treatments in other rotations on the South
Central Feld. The 0 N treatment had lower
number of heads per unit area and the highest
grain moisture at harvest. These two factors
could account for most of the yield reduction in
the check treatments.

Wheat
Whegtelds also reflect the differences in
N rate. However, when comparing the wheat
yields from the soybean rotation with those
from continuous no-till wheat the latter show
the effects of residual N from soybean

production in the previous year. This is
especilly true for the 0 to 75 Ib. N rates in
1993 and the 0 to 125 Ib ratelif94 (Table 9).
Yields in 1996 reflect the added N from the
previous soybean crop wigteld increases with

N rate being 8 to 10 bu/a higher than those
from contnuous wheat at the same N rate.
However, plots wre replanted to spring wheat

becaugmoof emergence and winter kill in

the fall planting. As the rotation continues to

cycle, the differences at each N rate may
stablize after four to five cycles, with a
potential to reduce fertilizer N applications by
25 to 50 Ibs/a where wheat follows soybeans.



Table 6. Grain yields from long-term nitrogen rate study.
Hutchinson, KS.

Grain Yield
1993 1994 1995 1996
N-Rate Wheat Oat Wheat Wheat
Ib/a bu/a
0 15 29 21 34
25 17 53 20 38
50 16 61 20 39
75 21 72 23 39
100 18 71 19 37
125 15 70 17 35
LSD* p=0.01) 5 12 4 5
CV, 22 13 7 12
CONV 28 58. 27 47
N-T 6 61 13 27

* Unless two yields differ by at least the amount of the least significant

difference, (LSD), little confidence can be placed in one's being greater
than the other.

Table 7. Effects of nitrogen on SOYBEANS in a soybean-wheat-sorghum rotation,
Hutchinson, KS.

Yield
N-Rate 1991 1992 1993 1994 1995 1996
b/a bu/a
0 5.8 53 31 26 12 16
25 5.4 50 32 26 10 18
50 5.3 52 31 24 11 18
75 5.3 51 30 27 11 20
100 5.8 51 28 26 12 22
125 5.7 53 29 28 11 20
LSDy 01 NS NS 4 3 NS 2
CV 4 11 7 7 9 17 10

* 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.
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Table 8. Effects of nitrogen on SORGHUM in a soybean-wheat- sorghum rotation,
Hutchinson, KS.

N Yield
Rate 1991 1992 1993 1994 1995 1996
Ib/a bu/a
0 34 52 67 72 54 32
25 35 72 82 68 68 76
50 38 80 96 72 75 93
75 44 o1 97 73 73 107
100 51 01 88 72 76 106
125 45 94 95 75 69 101
LSDoon 15 11 14 NS 7 6
CV i 21 7 9 12 11 6

* 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.

Table 9. Effects of nitrogen on WHEAT in a soybean-wheat-sorghum rotation,
Hutchinson, KS.

Yield
N-Rate 1991 1992 1993 1994 1995 1996
Ib/a bu/a
0 51 31 24 23 19 35
25 55 36 34 37 26 36
50 55 37 41 47 34 36
75 52 37 46 49 37 36
100 51 35 45 50 39 36
125 54 36 46 52 37 36
LSD(.01) NS 4 6 2 1 1
CV 7 6 9 5 7 2

* 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.
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PLANTING DATE AND HYBRID MATURITY EFFECTS ON
SUNFLOWER YIELDS

Stewart R. Duncan, Scott A. Staggenborg, William F. Heer,
W. Barney Gordon, Gerald E. Wilde, and Ronald J. Seyfert

Introduction

Kansas isthe fourth highest sunflower-
producing state in the natioithe development
of a crushing market in northwest Kansas has
led to a 350+ % increase in harvestedflower
acreage ithe central corridor of Kansas, from
7,000 acres in 1990 to 25,000 acres in 1995.
Production questions have grown along with
producernumbers. Past experience has led
many central Kansas growers to plant
sunflowers inmid-June to mid-July to avoid
complications from sunflower head moth
larvae. This experiment was begun in 1996 at
threedifferent sites in the central corridor of
Kansas to evaluate yields of two different
maturity sunflower hybrids planted at five
different planting dates, at approximately 28-
day intervals, wittand without sunflower moth
control.

Procedures

Sunflowers were planted at the South
Central Kansas Experiment Field near
Hutchinson, Kansas on a Clark silt loam
comgex soil, at the North Central Kansas
Expeliment Field near Scandia, Kansas on a
Crete silt loam soil, and on the Steve Clanton
farm in Ottawa County near Minneapolis,
Kansas on a Roxbury silt loam soil, all under
dryland conditions. Planting dates at
Hutchinson were April 12, May 15, June 11,
and July 12. At Scandia, sunflowers were
planted on Agl 11, May 16, June 16, and July
17. Planting dates in Ottawa County were
April 12, May 15, June 14uly 12, and August
9. Duplicate plots were planted for the head
moth control factor in the study. Hybrids
planted were Mycogen Capri (medium early
maturity, 90d) and Mycogen Cavalry (medium
matuity, 99d). Planting rates were 21,000
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seed/a at Scandia and Ottawa County and
42,000 seed/a, thinned to 21,000 at
Hutchinson. Plots were monitored for
sunflower lead moth larvae beginning with ray
petal appearance. At 10 and 100% bloom,
head moth control plots were sprayed with
Warrior® or Asana® at 0.03 or 0.05 Ib ai/a,
respectively, in 20 gallons of water. Larval
counts were taken at 3 weeks after 100%
bloom. At Hutchinson, the April and May
planting-date plots were harvested on
September 12, and the June and July planting-
dates plots were harvested on October 24 and
30, respectively. The ApriMay, June and July
planting-date plots at Scandia were harvested
Aargust 25, September Sgptember 24, and
October 20, respectively. The Ottawa County
plots of July plantings were harvested on
Octaber 14. Yields were adjusted to 10%
moisture.

Results

Environmental and cultural problems
resulted invaried yield results from the three
locations (Table 1). Sty and driving
rain caused 100% lodging and led to
abandonment of the April and May planting-
date plots @tttaea County site. Birds and
deerdestroyed the June planting-date plots in
Ottawa County bibfeyecould be harvested.
April- and May-planted sdlowers experienced
extreme weed pressure early in the season at
Hutchinson. Evethough 42,000 seeds/a were
dropped at Hutchinson, because of weed
pressure and planter problems, only the April
and Mayplantings had to be thinned to the
desired population of 21,000. Final plant
standsfor the June and July plantings were
,a00-15,000 plants/a. None of the July
planted plotsvere treated for head moth larval
control. Past research in Kansas has fixed seed



loss at8.8 Ib/a for each larva/head. Even
though spraying for head moth larval control
enhanced seed yieldsttitchinson in the April
and May plantings (Table 1), none of the
planting dates returnggelds that would justify
planing sunflowers. Head moth larval
pressure was intense (Table 1), and when
combined with other cultural problems,
resulted in yieldsiat were unacceptable. Mid-
May planings, with adequate head moth larval
contol were not reduced as compared to mid-
June plantings at Scandia. Larvae/head were
reduced greatly with treatment, but the

difference was significant only for the April
planting at Hutchinson and the Mplantings at
Hutchinsorand Scandia. The yields in Ottawa
County were acceptable amgpared to normal
double-cropped sunflower yields. The Scandia
yields from this year indicate the need to
contol head moth if planting in May vs. June
and that the May planting was harvestable 14
days earlier. Only at Scandia were the vyield
differences betweeryhrids evident. The fuller
season hybrid (Cavalry) had superior yields to
the early hiprid (Capri), as would be expected,
if head moths were controlled. This study will
be continued for another 2 years.

Table 1. Effects of planting date, hybrid ovéty, and head moth control program on sunflower yields

at three central Kansas locations, 1996.

Hutchinson Scandia Ottawa County
Planting
Date Sprayed Yield Larvae Yield Larvae Yield Larvae
Ib/a no./head Ib/a no./head Ib/a  no./head
April Yes 438 abt 2.1 758 ¢ 57 - 2.3
No 190 cd 44.6 360 cd 540 - 26.5
May Yes 381 abc 11.1 1848 a 1.9 - 0.5
No 58d 88.5 1209 b 21.3 - 10.0
June Yes 364 abc 45.3 2044 a 33 - 15
No 300 bc 116.6 1980 a 109 - 7.0
July Yes 541 a 15 304 d 1.5 927 0.6
No 396 abc 4.4 304 d 2.7 866 1.2
LSDg.05) 209 401 NS
Yield
) ) ~ Ottawa
Hybrid Sprayed Hutchinson Scandia County
Ib/a
Capri Yes 448 1154b -----
No 251 885¢ 990
Cavalry Yes 414 1322a -
No 219 1041 b 803
LSDg.05) NS 125 NS

Tt Seed yields (adjusted to 10% moisture) at a location must differ by more than the LSD to be significantly different.
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CORN YIELD RESPONSE TO HYBRID MATURITY, PLANTING DATE,
PLANTING RATE, AND WEED INFESTIONS 3

Scott A. Staggenborg, Dale L. Fjell, Dan L. Devlin, W. Barney Gordon, Larry D. Maddux
and Brian H. Marsh

Summary increase yielghotential by increasing potential
seed number per acre. Under stressful

Corn planting rates historically have been conditions, yields should not decline, as they
selected conservaily to avoid crop disasters did 20 years ago, when corn planted at high
from drought stress in dgears. Current corn plant populations encounters drought or
hybrids are more drought tolerant than temperature stress (Figure 1).
previous g@nerations. Because of this drought
tolerance, increasing seeding rates should Cornproducers in northeast Kansas have

result inincreased grain yields. This 3-year utilized early planting dates to increase the
study was designed to assess corn yield length ofthe growing season. On average,

response to plant populations, planting dates, approximately 260 heat units can be
hybrid maturity, and weed infestation levels. camulated during the month of April in
Under weed-free conditions, increasing northedansas. Early plantings often

seeding rates from 14 to 26,000 plants/a equire preplant or preemergence weedtrol
resuted in a 17 bu/a yield increase across six easures, because mosnsoer annual weeds

environments. This relationship was not as emerge in late April and early May. Delaying
consistent under weedy conditions. At the planting dates can reduce the amount of soil-
two eastern locations, grain yieldscreased in applied herbicide needed because additional
the weed-free plots and inased in the weedy tillage or chemical burn-down can eliminate

plots asplanting date was delayed. At orse of theseveeds after they have emerged.
Belleville, maximum grain vyields were

acheived with an early May planting date. The objectives of this study were to
When growing season length did not reduce evaluate the effects of plant populations,
grain yields, the full-season hybrid outyielded hybrid maturity, and planting date on corn
the short-season hybrid. yield and the plant’s ability to compete with
weeds.
Introduction
Procedures

Historically, conservative planbpulations
havebeen used to avoid complete disasters Fsaldies were conducted from 1994
under extreme drought conditions. Previous  hrotigh 1996 at the Cornbelt Experiment Field
corn hybrids often suffered severe drought near Powhattan, the Kansas River Valley
stress during hot, dry years when planted at  xpeBEment Field near Rossviliend the North
high plant populations. Improvements in Central Experiment Field near Belleville, KS.
drought and heat tolerance in corn hybrids may Two corn hybrids, Golden Harvest ‘H-2573’
enableproducers to improve grain yields by 116 day relative maturity) and-2404’ (105
increasing plantehsities. Because grain yield day relative maturity), were planted on
is associated closely with seed number per ppraimately April 1, May land June 1 each
acre, increasing plant densities also will  year. Final stands of 14-, 20-, and 26,000

*Project funded by the Kansas Corn Commission.
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plts/a were established. One half of each plot
was etablished as a weed-free plot by
applying soil applied herbicides @olachlor &
atrazine, ~ 1.5 - 2 Ib a.i./a each ) at planting.
The remaining half of each plot was not
treatedwith any herbicides after the initial
preplant burn-down herbicide (glyphosate,
~1.5 - 2 Iba.i./a) was applied. Corn yields
were determined at maturity. Planting delays
in 1995 resulted in missing planting dates, so
these data are not included.

Results

Under weed-free conditions, increasing
plant populations from 14- to 26,000 plants/a
increased grain yields in five of the six
environments (Tables 2, 3, 4). An average
yield increase of 13 bu/a was realized by
increasingseeding rates from 14 to 20,000
plants/a. In@asing the seeding rate to 26,000
plans/a resulted in an additional 4 bu/a
increase. Assurance that increasing plant
populations will not decrease yields in dry
years is essential for the adoption of higher
seedhg rates. These data suggest that yields
do not decrease at high plant populations
under dryconditions. The April planting date
at Scandia in 1996 illustrates this point. Low
rainfall amounts during the month of June
resulted in severe water stress during ear
development and early tassel stages.
However, grain yields were not severely
reduced at the highest plant population
compared to yields at 14,000 plants/a (Table
3).

Under weedy conditions, the grain yield
response to increasing plant populations was
not as consistent. At Powhattan and Rossville,
increasing plant populations did not increase
grain yields under weedy condits two-thirds
of the time (Tables 2 and 3). At Scandia,
lower weed infestation levels in 1994 did not
reduce yields compared to the other two
locations and resulted in a similar vyield
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respases to plant population in the weedy
plots and weed-free plots (Table 4).

Grain yields decreased at Powhattan and
osRville as plaing date was delayed (Tables
and 3). Under weed-free conditions,
elagling planting from early April tearly May
reduced grain yields 6% compared to 25%
whpkamting was delayed until early June.
When the crop had to compete with weeds,
the early planting dates generally resulted in
the bwest grain yields. Under these
conditions across years and locations, grain
yields from the April planting dates were 57
bu/a compared to 70 bu/a fdiay and 66 bu/a
for June plantings. Later plantings allowed a
larger number of weeds to emerge and be
contolled by the preplant chemical burn-
down. Delaying planting also positioned the
cfoprapid early season development as a
esult of the waner air and soil temperatures.

At Scandia, maximum grain yields were
attaned from early May planting dates for
bothweed infestation levels (Table 4). Grain

ieldy from theApril planting dates were 23%
ighdr than yields from the Jun@pting dates.
In 1994, the April and May planting dates
resulted @milar vyields that were
approximately twice those attained from a
June planting date. In 1996, drought and
temperature stress in late June and early July
reduggdin yields for the April planting
date. Adequate rainfall during the remainder
thefgowing season resulted in higher grain
yields fom the plots planted in early May and
June.

At Rossville in 1994, H-2573, the full-
seasorhybrid, produced yields that were 21
bu/ahigher than H-2404 (Table 2). In 1996,

H-2573 outyielded H-2404 when planted in
April and May. No differences occurred
etween the two hybrids whehanted in June.



At Powhattan in 1994, no consistent
differences occurred between the two hybrids
(Table 3). In 1996, the results were similar to
those atRossville, in that H-2573 produced
higher yields than H-2404 when planted in
April. No hybrid differences occurred with
planting in May and June that year.

At Scandia, the early-maturing hybrid out-
yielded the full-season hybrid as planting dates
were delayed in 1994. The H-2573 appeared
to compete well in the weedy plots because
grainyields were not reduced by the presence
of weeds (Table 5). In 1996, the full-season
hybrid outyielded the early-maturing hybrid
when planted in April and May, because the
growing season was not limited by frost.

Conclusions

Maximum grain yi&s were achieved at the
early April planting dates at the two eastern
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locations. Yiéds declined as planting date was
delayed. At Scandia, the early May planting
date resulted in the highest grain yields. Weed
control measures were extremely important at
the early planting dates, because large
reduwctions in yields were encountered in the
weedy plots at early planting dates. These
resultsindicate that when corn is planted in
June, producers could use fewer herbicides,
because many weeds had emerged by planting
time and were controlled by preplant burn-
down herbicides. The reduced yields from the
later plantingdate must be weighed against the
lower cost of reduced herbicidse. Increasing
plantpopulation from 14,000 to 20- or 26,000
plants/a increasegtain yields by about 17 bu/a
under weed-free conditions. Increasing corn
popuation was not an effective means of
increasing the crop’s ability to compete with
existing weeds.

® Dryland
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Figure 1. Corn yield response to plant population in Kansas. Data averaged across five dryland
sites in 1966-67 and three irrigated sites in 1966-67.
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Table 2. Corn yields for three planting dates, three plant populations, two hybrids, and two weed
infestation levels at Rossville in 1994 and 1996.

1994Yield 1996 Yield
Population _April May _June April May _June
Hybrid W' WFE W WF W WF W WF W WF W  WF

bu/a bu/a

14,000 45.3 115.2 73.4 748 32.7 671 115 81.6 30.7 76.9 385 59.9
20,000 63.0 126.6 70.3 126.9 41.7 787 6.1 89.9 189 87.9 43.3 61.9
26,000 65.1 141.5 91.2 143.8 60.9 89.4 54 91.3 54.7 104.6 43.0 625
LSDy.05) 18.¢ 13.3
H-2404 342 928 745 122.1 37.8 63.6 5.2 703 215 823 50.2 70.4
H- 2573 79.1 157.3 82.0 86.6 52.4 92.7 10.2 105.0 481 97.3 33.1 525
LSDg o) 15.4 11.1

1 W=Weedy, WF=Weed-free.
2 LSD for comparison of plant populations differences within columns (DateXWeed) only.
0 LSD for comparison of hybrid differences within columns (DateXWeed) only.

Table 3. Corn yields for three planting dates, three plant populations, two hybrids and two weed
infestation levels at Powhattan in 1994 and 1996.

1994 Yield 1996 Yield
Population _April May lune —Aprl— May lune
Hybrid W' WF W WF W WF W WF W WF W WF
bu/a bu/a
14,000 48.9 109.0 64.7 1043 880 91.4 121.3 111.6 1138 97.9 78.9 93.3
20,000 51.8 116.7 73.8 1105 96.8 101.4 120.4 128.2 96.1 126.2 89.9 102.1
26,000 50.6 124.5 740 1116 107.3 1025 119.4 117.7 1102 1295 67.4 92.1
LSDg.0s) 9.3 10.8
H- 2404 60.0 114.9 575 1049 952 977 113.0 1142  118.7 1149 79.9 96.3
H- 2573 40.9 118.6 66.3 1126 99.6 99.1 127.7 124.1 94.8 120.8 776 95.4
LSDy05 7.9 8.9

1 W=Weedy, WF=Weedfree.
2 LSD for comparison of plant populations differences within columns (DateXWeed) only.
0 LSD for comparison of hybrid differences within columns (DateXWeed) only.
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Table 4. Corn yields for three planting dates, three plant populations
and two hybrids at Scandia in 1994 and 1996.

Population 1994Yield 1996 Yield
Hybrid April  May June April  May June
bu/a bu/a

14,000 181.0 182.9 97.0 42.7 902 65.9
20,000 2005 195.7 112.5 43.4 100.7 84.4
26,000 200.9 201.5 92.8 52.7 119.8 100.4
LSDjo.0s) NS 15.3

H-2404 186.9 202.9 123.9 35.2 86.3 78.6
H-2573 201.4 1839 76.7 57.3 1209 885

LSDy 05 14.5 12.5
Population Effect
14,000 153.7 N/A
20,000 169.6 N/A
26,000 167.1 N/A
LSD, gs 7.3 N/A

1 LSD for comparison of plant populations differences within columns (Date) only.
2 LSD for comparison of plant populations differences within columns (Date) only.

Table 5. Corn yields for two hybrids and two weed infestation
levels at Scandia in 1994 and 1996.

Weed 1994 Yield 1996
Level H-2404 H-2573 Yield
bu/a
Weedy 168.8 159.3 65.8
Weed-free 173.7 151.8 89.7
LSD, o5 6.1 15.8

1 LSD for comparison of weed level differences within columns (Hybrids) only
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GRAIN SORGHUM RESPONSE TO ROW SPACINGS AND SEEDING RATES
IN NORTHEAST KANSAS“*

Scott A. Staggenborg, Dale L. Fjell, Dan L. Devlin, W. Barney Gordon,
and Brian H. Marsh

Summary

Research was conductedli®95 and 1996
at three locations in northeast Kansas to
evaluate the effects of row spacings and plant
populations on grain sorghum yields. Two
hybrids were planted in 10-, 20- and 30-in.
rows at 30,000, 60,000 and 90,000 plts/a.
Two hybrids and two weed levels werged to
evaluate their effects on yield. In
environments where yielascceeded 100 bu/a,
the narrow rows produced higher yields than
the conventional row spacing. In
environments in  which moisture and
temperature stress limited graields, no yield
differences occurred between the three row
spacings. Over a majority of the location-
years evaluated, increasing plant populations
from 30 to 60,000 resulted in a slight increase
in grain yield. However, imeasing from 60 to
90,000 plats/a did not result in an increase in
yield.  Narrow rows spacings, but not
increased seeding rateg;rgased the sorghum
crop’sability to compete with weeds. These
resuts suggest that seeding rates should be
high enough to avoid replting, because there
is no yield penalty for overplanting. The late-
maturing hybridoutyielded the early-maturing
hybrid in 1996 when the growing season was
not limited by an early freeze, as it was in
1995.

Introduction

Kansas ranks first in grain sorghum
production on anannual basis, with this
production coming from approximately 3.5
million acres. Grain sorghum is important in
most dryland production systems found in the

westernthree-fourths of the state . Wheat is
the only crop with more acres in this region.

Research conducted at Kansas State
nivewsity from 195ntil 1963 indicated that
raig sorghum planted imarrow rows (20 in.)
producedgreater grain yields than soybeans
lanted in 40 in. rvs. Research conducted at
tys, KS reported @bu advantage of 12-in.
rows over 24-in rows. This work also
engdized the lack of yield response to
seeding rates in grain sorghum. Final stands
above 40,000 plants/a were all that were
required to maximize grain yields, regardless
ofow spacing.

ed®d control costs per acre normally rank
ecoisd only to fertilizer costs grain sorghum
production budgets. Several studies have
ported onsorghum’s competitive growth
habits and abilities. &scits suggest that
cultural practices such as narrow rows and
higher plant populations may influence the
weed competition occurring in a sorghum
field.

mproved sed-metering accuracy in grain
ils and renewed interest in crop rotations
has increased the interest in planting grain
sorchum in narrow rows. This type of
production system also would allow wheat
producers to plant two crops witime piece of
machinery.

The objectives of this study are to
determne the influence of row spacing and
seedingates on grain sorghum yields and its

ability to compete with weeds.

‘Funded by the Kansas Grain Sorghum Commission.
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Procedures

Field experiments were conducted during
1995 and 1996 at the Norgronomy Farm
in Manhattan, the Cornbelt Experiment Field
near Powhattan, and the North Central
Experiment Field near Belleville. Planting
dateswere May 24, 1995 and May 17, 1996
for Manhattan; June 15, 1995 and May 22,
1996for Powhattan; and June 14, 1995 and
June 10, 1996 for Belleville. Early- (Pioneer
‘8699’) and a late- (Pioneer ‘8310") maturing
grain sorghum hybrids wemanted at rates to
achievefinal stands of 30,000, 60,000, and
90,000 plts/a in 10-, 20-, and 30-in row
spacngs. One half of each plot was
established as a weed-free control plot by
applying soil applied herbicides étolachlor &
atrazine, ~ 1.5 - 2 Ib a.i./a each ) at planting.
The remaining half of each plot was not
treatedwith any herbicides after the initial
preplant burn-down herbicide (glyphosate,
~1.5 - 2 pts/a) was applied. Grain yields were
determined at maturity and are displayed in
Tables 6, 8, 1A.2, and 14). The yields at
Powhattan from 1996 were not ing&d in this
report because of stand establishment
problems.

Results

In general, naow rows resulted in a yield
advantage in high-yielding environments. In
environments where water was limiting, no
differencesoccurred between the row spacing
treatments. These data indicated that in
environments with yields above 100/& under
weed-fee conditions, narrower rows of 10 of
20 in. resulted in a yield advantage compared
to a conventional row spacing. This is
illustrated at Manhattan in 1995, where
average gain yield in the weed-free plots was
138 bu/a. The 10-in. rows outyielded the 20-
and 30-in. rows by 23.5 bu/a (Table 7).

At Powhattan irl995, yields from the 10-
and 20-in. rows were not different, and both
were hgher than yields from the 30-in. rows

(Table 9). The average yield of weed-free
plots was 89.7 bu/a. At Belleville in 1995, no
significantrow spacing effect or interaction

with row spacings occurred. The average
yield at Belleville in 199%vas 81.8 bu/a.

996 at Manhattan, no row spacing
differencesccurred under weed-free
onditions. Howeverthe 10- and 20-in. rows
outyieldeel 30-in. rows under weedy
conditions (Table 13). At Belleville in 1996,
the 10-in. rows outyielded the 20- and 30-in.
row thie higher two planpopulations (Table
16). The average yields were 108.7 bu/a for
the medium population treatment and 113.4
bu/a for the highest plant population. At a
final stand of 30,000 plants/a, the average
grain yield was 101.9 bu/a and no differences
ccunred between the three repacings. The
O-ifh. rows outyielded th20- and 30-in. rows
when planted to the later maturing ‘8310’
ompared tdahe early-maturing hybrid (Table
7). Rowspacing had no effects on yield for
the early maturing hybrid. In 1996, the
rayving season was nlimited by a frost as it
was in1995, allowing the full-season hybrid
enough time to express its higher yield
potential. As seen in other environments, the
10-in. rows had a yield advantage in
environments where yields were favorable or
not limited by moisture or growing-season
length.

Across all five environments, plant
populations had a smaller effect on final grain
yield than row spacing. Plant population had
neffects on grain yield &flanhattan in either
year. The lower plant population produced
lessyield than plant populations of 60 and
90,000 plants/a at Powhattan in 1995 (Table
9). Hybrid maturity affected grain yield
resmpnse to plant populations at Belleville in
1995 (Table 11). These data suggest that a
final plant population of 60,000 plants/a or
greater is necessary to maximize yields.

The effects of weed infestation on grain
yield depended largely on the level of
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infestation and the weed type present. At
Manhattan in both years, velvetleaf was
overseded on the weedy half of each block.
Timely rains after planting resulted in
substantial weed emergence in both years. In
1995, the presence of weeds reduced grain
yields by over 90 bu/a. Timely raidsiring the
growing season apparently made more
resources ailable for growth of both species
present, because weedsduced yields by over
60 bu/a in 1996.

At Powhattan, the weeds present were
primarily grassy species. The sorghum
apparently was better abledompete with the
lower profile grassy weeds, because grain
yields were reduced by 21 bu/a when the
weedswere not controlled. At Belleville in
1995 and 1996, dry conditions reduced weed
germination and emergence. In 1995, the
weedy plots resulted in graireyals higher than
those in theveed-free plots. Very few weeds
were pesent in the weedy plots, and the 12
bu/a difference idifficult to explain. In 1996,
more weeds were present in the weedy plots
compared to 1995. However, the overall
difference between yields from the weed-free
and weedy plots was 8.6 bu/a. Increasing
seedingates enabled the sorghum plant to be
more competitive for water and light, as
indicated by higher yields at 60 and 90,000
plts/a under weedy conditions (Table 16).

In general, hybrid maturity affected grain
yields differently each year. On &kptember,
1995, many areas in the state experienced
freezing temperatures for several hours. This
freeze event appeared to have limited the
yields of the late maturing hybrid ‘8310’ at
Powhattan, where ‘8699 outyielded the

‘8310° by 13 bu/a. At Manhattan and
Belleville, no yield differences occurred in
1995.

As mentioned earlier, the 1996 growing
season was favorable for crop growth.
Rainfallwas adequate and temperatures were

moderate through July and August. The first
freeze event did not occur until mid to late
Octaber. In 1996, ‘8310’ outyielded ‘8699’
by 16.3 bu/a of Manhattan (Table 9) and by
18.2 bu/a. at Belleville (Table 17).

Conclusions

Underfavorable growing conditions that
lloveed yields over 100 bu/aarrow rows (10
or 20-in.) increased grain yields compared to
conventional 30-in. rows. These results
ndicated that irenvironments where moisture
irhits yields, no differeces will occur between
arrow and convaional rows. No consistent
yield response to plant populations was
observed in this study, suggesting that
producers should select seeding rates high
nowgh to ensure adequate stazold to avoid
eplainting. No adverse effects yield resulted
from high plant populations. Our results
indicated that when growing-season length
doest limit grain yields, late maturing
hybrids outyield early maturing hybrids.
Narrow rows allowed the sorghum crop to be
more competitive and increase Yyields
compared to the conventional row spacings
when grown in the presence of severe
velvetleaf infestations. Higher plant
opupations did not imease grain yields under
severe weed pressures.
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Table 6. Grain sorghum yields at Manhattan in 1995 for two hybrids at three row spacings and plant
population and two weed infestation levels. Also includes significant interactions and main effects of each

treatment.

Grain Yield
ROV\_/ Weed Pioneer ‘8699' Pioneer ‘8310'
Spacing Level 35000 60,000 90,000 30,000 60,000  90,000*

10 Weed-free  137.5 112.2 135.9 143.2 162.1 135.0
Weedy 47.9 44.4 50.2 61.1 49.0 36.1

20 Weed-free  97.1 111.7 130.5 104.3 120.8 125.9
Weedy 354 37.1 22.4 5.9 23.5 47.0

30 Weed-free 119.4 117.0 108.3 109.4 116.4 119.8
Weedy 0.9 21.1 18.3 11.5 315 21.9
Interaction NS

LSD(O.lO)
* plants/a

Table 7. Effects of row spacing and weed infestation on grain sorghum yield at Manhattan in 1995.

Variable Grain Yield
bu/a
Row Spacindin)
10 96.3
20 72.8
30 69.8
LSD 1) 8.7

Weed Infestation

Weed-free 121.3
Weedy 30.2
LSDyy 0 6.7
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Table 8. Grain sorghum yields at Powhattan in 1995 for two hybrids at three row spacings and plant
populations and two weed infestation levels.

Grain Yield
Row Weed Pioneer ‘8699' Pioneer ‘8310'
Spacing Level 37000 60000 90,000 30,000 60,000 90,000*
10 Weed-free  92.5 103.2 104.9 67.8 94.0
Weedy 79.3 94.9 83.6 43.6 71.0 76.1
20 Weed-free  89.0 103.9 97.2 87.5 93.4 89.4
Weedy 68.0 74.2 71.8 52.9 70.1  69.7
30 Weed-free 85.3 93.5 97.3 71.8 80.7 73.5
Weedy 69.4 68.3 66.8 56.6 60.0 58.0
Interaction NS
LSD(O.lO)
*Plants/a

Table 9. Effects of row spacing, plant population, hybrid, and weed infestation on grain sorghum yield at
Powhattan in 1995.

Variable Grain Yield
bu/a

Row Spacindin)

10 83.2

20 80.6

30 72.6

LSD 10 4.8
Plant Populatiorfplts/a)

30,000 71.7

60,000 83.6

90,000 81.6

LSD 1) 4.8
Hybrid

Pioneer ‘8699’ 85.6

Pioneer ‘8310’ 72.6

LSD 10 3.9
Weed Infestation

Weed-free 89.7

Weedy 68.4

LSD, 1o 9.3

169



Table 10. Grain sorghum yields at Belleville in 1995 for two hybrids at three row spacings and plant
populations and two weed infestation levels.

Grain Yield
Row Weed Pioneer ‘8699' Pioneer ‘8310'
Spacing Level 30,000 60,000 90,000* 30,000 60,000 90,000*
10 Weed-free  69.2 72.4 76.2 89.7 743 81.0
Weedy 61.4 89.2 97.5 77.1 497 66.9
20 Weed-free  60.6 75.1 67.7 81.3 96.3
Weedy 87.9 87.8 87.6 93.3 804 74.8
30 Weed-free 86.7 87.2 87.2 97.3 87.1
Weedy 100.1 109.6 119.2 105.3 107.4 73.1
Interaction NS
LSD(O.lO)
*Plants/a

Table 11. Effects of hybrid by plant population and hybrid by weed infestation interactions on grain

sorghum yield at Belleville in 1995.
Grain Yield
Variable Pioneer ‘8699 Pioneer ‘8310
Plant Populatiorfplts/a)
30,000 80.1 63.4
60,000 89.6 77.6
90,000 86.9 76.8
Hybird X Population LSIQ ,,, 6.5
Weed Infestation
Weed-free 96.3 83.2
Weedy 74.8 62.0
Hybrid X Weed LSD ,,, 11.4
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Table 12. Grain sorghum yields at Manhattan in 1996 for two hybrids at three row spacings and plant
population and two weed infestation levels.

Grain Yield
Row Weed Pioneer ‘8699' Pioneer ‘8310'
Spacing Level 35000 60,000 90,000 30,000 60,000 90,000*
10 Weed-free  139.0 107.9 112.4 130.2 136.4 112.3
Weedy 32.8 69.2 74.3 545 747 79.9
20 Weed-free  94.1 120.6 111.2 112.6 137.1 1456
Weedy 85.2 46.3 441 55.2  96.1 92.6
30 Weed-free  105.4  108.9 107.6 122.6 1216  115.1
Weedy 12.7 32.2 40.5 46.3 51.0 41.7
Interaction NS

LSD(O.lO)

Table 13. Effects of hybrid by plant population and hybrid by weed infestation interactions on grain
sorghum yield at Manhattan in 1996.

Weed Infestation Level

Row Spacing (in) Weed-free Weedy
10 122.7 65.6
20 119.6 66.8
30 113.5 37.4
Weed X Row Spacing LSD, 11.4

1 LSD for comparing grain yields at different row spacings within the same weed infestation level.

Table 14. Hybrid effects on grain sorghum yield at Manhattan in 1996.

Hybrid Grain Yield
bu/a
8699 78.4
8310 94.7
LSDyy 0 6.6
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Table 15. Grain sorghum yields at Belleville in 1996 for two hybrids at three row spacings and plant
populations and two weed infestation levels.

Grain Yield
Row Weed Pioneer ‘8699' Pioneer ‘8310'
Spacing Level 30000 60,000 90,000 30,000 60,000 90,000*
10 Weed-free  81.9 109.1 105.0 118.8  137.6 155.1
Weedy 42.5 108.6 117.1 1169 1258 144.6
20 Weed-free  106.4  102.4 95.9 125.0 1104 112.6
Weedy 95.5 90.8  103.0 92.6 123.9 121.8
30 Weed-free 117.3 915 925 116.9  100.0 97.3
Weedy 119.8 99.0 102.1 89.3 105.2 113.4
Interaction NS
LSDg40
*Plants/a

Table 16. Effects of hybrid by plant population and hybrid by weed infestation interactions on grain
sorghum yield at Belleville in 1996.

Plant Populations (plts/a)

Variable 30,000 60,000 90,000

Row Spacing (in)

10 90.0 120.3 130.5

20 104.9 106.9 108.3

30 110.8 98.9 101.3
Row Spacing X Population LS, 16.1
Weed Infestation

Weed-free 111.0 108.9 117.0

Weedy 92.8 108.5 109.7
Weed X Population LSP;, 131

1 LSD for comparing grain yields at different plant populations within the same weed infestation level.

Table 17. Effects of hybrid by row spacing interaction on grain sorghum yield at Belleville in 1996.

Grain Yield
Row Spacing (in) Pioneer ‘8699 Pioneer ‘8310’
bu/a
10 94.0 133.1
20 99.0 114.4
30 103.7 103.7
Hybird X Row Spacing LSR,q, 13.1
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