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INTRODUCTION

There has been increased reliance on soil applied her-
bicides with residual activity to control weed species
that have evolved resistance to glyphosate. Protoporphyrinogen
oxidase inhibitor (PPOs, Group 14) herbicides are common com-
ponents of these preemergence programs in Nebraska. However,
soil applied PPO herbicides can result in seedling injury if environ-
mental conditions are not favorable for crop establishment (Fig-
ure 1). Soybean seedling diseases caused by fungi and fungal-like
organisms such as Fusarium spp., Rhizoctonia solani, and Pythium
spp. can have significant impacts on crop stand and yield. Some of
the same environmental conditions that favor PPO injury, such as
saturated soils, heavy rains near emergence and cool soil tempera-
tures also favor infection of common seedling pathogens. Figure 2
features a comparison of two soybean root systems from the trial
area, one with low and one with high amounts of disease. It has
been shown in previous literature that seedling damage may allow
infection by soilborne plant pathogens. It is of great importance to
determine if PPO herbicides affect soybean root rot severity and

if there is a resulting impact on yield. This study was designed to
investigate interactions between soil applied PPO herbicides and
common soybean seedling diseases.

I « METHODS
il ¢k" Experiments were conducted at three of the four loca-
+® tions of the 2017 Soybean Management Field Days.

These locations were near Auburn, Ord, and Tekamah, Nebraska.
There were 12 treatments (two varieties x two seed treatments x
three herbicide programs) (Table 1). The experimental design was
a randomized complete block design with four replications. Each
experimental unit (plot) was 10 ft wide (4 rows x 30 in rows) by 30
ft long.

Variety: Two varieties were selected based on sensitivity ratings to
sulfentrazone provided by Pioneer Hybrids©. P22T41R2 was listed
as sensitive to sulfentrazone while P28TO8R was rated as tolerant.
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PPO herbicides can
result in seedling
injury and reduced
stand when environ:-
mental conditions
are not favorable for
crop establishment

Sulfentrazone and
Flumioxazin (PPOs)
did not appear to
have an effect on
seedling disease
severity in 2017.
Previous'results
from 2016:showed
an overall increase
in disease severity
when PPOs were
applied, however no
subsequent effect on
final yield

The use of the fungi-
cide seed treatment
increased final plant
population, de-
creased disease se-
verity, and increased
yield at several loca-
tions

PPO treatments
reduced yields by
nearly 7 bushels/
acre at Tekamah
where the high-

est amount of PPO
injury was observed
in 2017




Seed treatments: A base fungicide seed treatment
(Apron XL 7.5 g/100 kg seed + Maxim 4FS 2.5 g/100
kg seed + Vibrance 2.5 g/100 kg seed) was included
and compared to no treatment. The fungicide se-
lected represented several different modes of action
designed to protect against multiple common fungal
pathogens in Nebraska.

Herbicide programs: There were three herbicide
programs evaluated, a glyphosate (Roundup, 32 oz/
ac+ 17 1b/100 gal AMS) alone treatment, a glypho-
sate + sulfentrazone (Spartan, 8 oz/ac) tank mix, and
a glyphosate + flumioxazin (Valor, 2.5 oz/ac) tank
mix, all sprayed 2-3 days after planting. The selec-
tion of the chemistry tested in this study is not an
indication that these are the best products; instead,
it was intended to be representative of common
PPO herbicides used in Nebraska. For example, we
have selected Spartan and Valor as these are com-
monly used soil applied herbicides. These products
could be comparable to other herbicides which
have sulfentrazone or flumioxazin, respectively, as
their active ingredient.

| T
Figure 1. Damage on soybean cotyledon and lower
stem resulting from soil applied PPO herbicides.

Figure 2.
Root rot
symptom
severity
comparison
(left: 2.5%,
right: 60%).

Table 1. Specific treatments tested in the 2017 SMFD PPO experiment. All seed treatments were applied
to the seed prior to planting and all herbicide applications were soil-applied at 15 gal/ac.

Varieties Seed Treatment (ST) Herbicide Program®
P22T41R2
sensitive to PO’ No Treatment Glyphosate (GLY)
P28TO8R -
Tolerant 1o PPO Fungicide GLY + Sulfentrazone (SULF)
GLY + Flumioxazin (FLUM)

z Herbicides were soil applied 2-3 days after planting, before emergence
y Variety designation based on Pioneer Hybrids© ratings of sulfentrazone and saflufenacil sensitivity



DATA COLLECTION
@ Plant populations: Plant populations were
O:g assessed by counting the total number of
plants from the middle two rows in a 10 ft
section of row for each plot. There were two early
season plant population evaluations done at 13 — 23
days after planting (DAP) and 24-28 DAP. Popula-
tions were converted to plants per acre based on
the representative sample counts.

PPO injury incidence: Incidence of injury caused by
PPO application was assessed at the time of the first
plant population assessment. Injury on the coty-
ledon was observed and rated on 0-100% scale of
amount of the entire plot area exhibiting symptoms
(Figure 1).

Root rot assessment: At V2-V4 growth stage, roots
were dug from each plot and rated for root rot
severity on 0-100% scale of total root area rotted.
Figure 2 displays examples of soybean root systems
from the trial area with root rot symptoms.

Disease and Insect Assessments: During the season,
plots were evaluated for foliar diseases and insect
defoliation on a linear percentage scale of 0-100 for
disease incidence and severity. Disease incidence
represents the total percentage of canopy in which
damage or injury is present. Disease severity rep-
resents the overall intensity of injury or damage
caused by the disease activity typically represented
as necrotic plant tissue on the plants within the
plot.

Yield: Yield was determined with a small plot
combine by harvesting the two center rows of each

plot after they were cut to standard length of 30 ft.
Yields were adjusted to 13% grain moisture for final
reported values.

Statistical analysis. The experimental data was ana-
lyzed by individual sites and as a combined experi-
ment using a randomized complete block design.
All treatments were considered across all locations.
Significant differences were determined based on a
probability of 0.90. Additionally, treatment effects
varied by location, so for most treatment compari-
sons the results will be presented by location and
for the average responses across all three locations.

RESULTS
'll Depending on the location there were dif-
ferences in response for each factor being
evaluated (variety, seed treatment and herbicide
program). The response variable used to determine
the effects of these inputs were established stand
(Table 3), root rot severity (Table 5) and yield (Table
7).

PPO Injury.

PPO injury occurred at all locations, with an individ-
ual plot incidence range of 1% to 50% of plants dis-
playing symptoms. A low incidence (1-4%) of injury
symptoms occurred in the glyphosate alone treated
plots which could be the result of infection of the
cotyledon by other fungal species that occur in the
seed or soil such as Cercospora spp. The highest
occurrence of PPO injury was at Tekamah. However,
incidences of PPO injury at Auburn and Ord were
similar just slightly lower on average (Table 2).

Table 2. PPO injury incidence ratings for the variety comparison at each 2017 SMFD location and overall

average incidence.

Variety Location and PPO Injury Incidence (0-100%)

Auburn Ord Tekamah Average
Sensitive 6.8 6.8 8.6 7.4
Tolerant 11.7* 9.5 14.9 12.0
Prob>F 0.0007 0.0757 0.0257 0.0002

Z BOLD = values in bold represent significant increases (p<0.10)
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Variety Response to PPO Herbicides. PPO injury inci-
dence was higher in the tolerant variety at all three
locations and when averaged across all locations
(Table 2). This is unexpected, however tolerant
varieties can still be injured by PPO application and
ratings are related to specific environmental condi-
tions in which they are developed. It was expected
to see this amount of damage in the sensitive
variety. If environmental conditions were even less
favorable at emergence, we would have expected
more damage and even greater stand loss overall.

Seed Treatment Effect on PPO Injury. Fungicide seed
treatment had no significant effect on PPO injury
incidence at any of the three locations.

Herbicide Effect on PPO Injury. Sulfentrazone result-
ed in higher PPO injury at Auburn, Ord, and when
averaged over all locations. Flumioxazin resulted in
higher injury at Tekamah.

Effects on Plant Population.

Overall, plant populations were lower than ex-
pected. Populations ranged from 40 — 76% of the
initial seeding rate of 125,000 seed/acre. Plant
populations were highest at Tekamah with an aver-
age stand of 86,000 plants/acre. Populations were
lowest at Ord where the field experienced crust-
ing issues at emergence with an average stand of
56,000 plants/acre.

Table 3. Statistical significance for a treatment effect and interactions related to plant population. For a
factor to be considered significant the value would need to be less than 0.10 at a 90% confidence level.

Probability > F for Treatment Factors Affecting Plant Population
Treatment Factor
and Interaction Auburn Ord Tekamah All
13 24 23 28 14 24
DAP* DAP DAP DAP DAP DAP First Second
Variety 0.0990 0.3445 0.8397 0.8039 0.8515 0.4466 0.3695 0.7817
Seed Treatment 0.3465 0.0429 <0.0001 0.0004 0.0324 0.0862 <0.0001 <0.0001
Herbicide 0.0957 0.1707 0.1352 0.6624 0.8440 0.5354 0.1319 0.6541
Variety X
0.8333 0.4518 0.8083 0.7134 0.8515 0.4724 0.9333 0.5612
Seed Treatment
Variety X
Herbicide 0.6224 0.6073 0.6079 0.9003 0.6700 0.4466 0.3378 0.0766
Herbiclde X 03144 | 05687 0.4473 06369 | 04685 | 07556 | 04365 0.5095
Seed Treatment

Table 4. Soybean populations for herbicide treatment comparisons at each 2017 SMFD location and over-
all average populations.

Herbicide ocatio d Population (pla 3
Tmatmem, Factor Auburn Ord Tekamah All
Comparisons 14 26 21 35 25
DAP: DAP DAP DAP | 12DAP | DAP First Second
Glyphosate (GLY) | 72,691 | 82,982 | 63,434 | 55757 | 91,966 | 91,530 76,030 76,756
GLY +
Sulfentrazone 63,380 | 74,597 | 61,420 | 58,752 | 89,952 | 91,367 71,584 74,905
(SULF)
GLY + Flumioxazin | 69,206 | 80,749 | 54,831 | 54,836 | 89,516 | 87,447 71,184 74,361
(FLUM)
Prob>F 0.0957 | 0.1707 | 0.1352 | 0.6624 | 0.8440 | 0.5354 0.1319 0.6541

Z DAP = number of days after planting Y BOLD = values in bold represent significant increases (p<0.10)
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Figure 3. Soybean population (25-35 DAP) and yield for seed treatment comparisons at each 2017 SMFD
location and overall average populations. * indicates significant difference at a=.10

100,000 . 80
@ * I
& 90000 4 - BN e
> - — * - 70 5
L{_—E 80,000 1 _ | 65 g
2 70,000 e L 60 &
= o
S 60,000 - 22 9
© - 50 7
= ]
2 50,000 . | 45
% 40,000 - 40
g No ST ST No ST ST No ST ST No ST ST

Auburn Ord Tekamah Average

B Plant Population (plants/ac) O Yield (bu/ac)

Variety Effect on Plant Population. The sensitive
variety resulted in significantly higher plant popula-
tion for the first assessment at Auburn (data not
shown). At harvest the sensitive variety resulted in
significantly higher plant populations at all locations
and when averaged across the locations (data not
shown).

Seed Treatment Effect on Plant Population. The
fungicide seed treatment resulted in significantly
higher plant populations compared to no seed treat-
ment for the first assessment at Ord, Tekamah and
when averaged across all three locations (data not
shown). Fungicide resulted in significantly higher
plant populations for the second assessment at all
locations and also when averaged across the loca-
tions (Figure 3). At harvest the fungicide treatment
resulted in significantly higher plant populations at
Auburn, Ord and when averaged across the loca-
tions (data not shown).

Herbicide Program Effect on Plant Population. There
were no significant interactions between herbicide,
seed treatment, and variety for plant population. In
general, there was a trend in which the glyphosate
alone herbicide program resulted in higher plant
populations than the two PPO tank mix programs.
At Auburn, glyphosate resulted in higher plant
populations for the first assessment however there
was no significant effect on yield due to the herbi-
cides (Figure 4).

Figure 4. Soybean population (13 DAP) and yield
for herbicide treatment comparisons at Auburn.
* indicates significant difference at a=.10
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Effects on Root Rot Severity.

When plant root systems were evaluated for root rot the factor which most consistently affected root rot
severity was variety (Table 5). The specific seedling disease pathogens that were most commonly isolated
were Fusarium spp. at the three locations. Overall, there was low seedling disease pressure at the three
locations with root rot severity ranging from 11-21%.

Table 5. Statistical significance of treatment factors and interactions related to root rot severity. For a
factor to be considered significant the value would need to be less than 0.10 at a 90% confidence level.

Treatment Factor and Probability > F for Treatment Factors Affecting Root Rot Severity
Interaction
Auburn Ord Tekamah Average

Variety 0.0275 0.2587 0.003 0.0072

Seed Treatment 0.0562 0.2936 0.5047 0.0362

Herbicide 0.6804 0.6866 0.1745 0.3844

Variety X Seed Treatment 0.5071 0.2269 0.8671 0.9287

Variety X Herbicide 0.5973 0.2196 0.3535 0.1003

Herbicide X Seed Treatment 0.6698 0.4987 0.7387 0.8585

Table 6. Root rot severity ratings for variety and seed treatment factor comparisons at each 2017 SMFD
location and overall average severity.

Treatment Factor Location and Root Rot Severity (0-100%)
Comparisons
Auburn Ord Tekamah Average
Variety
Sensitive 21.3¢ 12.6 19.4 17.8
Tolerant 15.4 14.9 11.5 13.9
Prob>F 0.0275 0.2587 0.003 0.0072

Seed Treatment

No Treatment 20.9 14.8 16.3 17.3
Fungicide 15.8 12.7 14.6 14.4
Prob>F 0.0562 0.2936 0.5047 0.0362

ZBOLD = values in bold represent significant increases (p<0.10)

Variety Effect on Root Rot Severity: The sensitive variety had significantly higher root rot than the tolerant
at Auburn, Tekamah and when averaged across the locations (Table 6).

Seed Treatment Effect on Root Rot Severity: Root rot severity was lower for fungicide compared to no
treatment at Auburn and when averaged across the locations. The fungicide seed treatment reduced root
rot severity by a range of 2-5 % (Table 6).

Herbicide Program Effect on Root Rot Severity: There were no significant herbicide treatment effects on
root rot severity.
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Effects on Yield.

Overall, yields were good for the three locations with all sites averaging over 60 bu/ac. All three treatment
factors had significant effects on yield at the trial locations.

Table 7. Statistical significance for a treatment effect and interactions related to yield. For a factor to be
considered significant the value would need to be less than 0.10 at a 90% confidence level.

Treatment Factor and Frobat or Ireatment ractors Affecting Yield
Interaction
Auburn Ord Tekamah Average

Variety <0.0001 <0.0001 0.4734 0.8933

Seed Treatment 0.0365 0.0084 0.3492 0.0018

Herhicide 0.2183 0.8102 0.0019 0.0012

Variety X Seed Treatment 0.5249 0.7096 0.3691 0.2576

Variety X Herbicide 0.1803 0.6060 0.5094 0.1529
Herbicide X Seed

Treatment 0.1982 0.9340 0.6805 0.4081

Table 8. Yield results for herbicide treatment factor comparisons at each 2017 SMFD location and overall
average yields.

Herbicide Treatment Location and Yield (bu/ac)
Factor Comparisons
Auburn Ord Tekamah Average
Glyphosate (GLY) 74.5 63.9 80.3 72.9
GLY + S(glljt:)trazune 72.8 63.5 73.0 69.8
GLY + Flumioxazin (FLUM) 71.9 62.9 73.8 69.6
Prob>F 0.2183 0.8102 0.0019 0.0012

ZBOLD = values in bold represent significant increases (p<0.10)

Variety Effect on Yield. There was no consistent trend of yield difference between the two varieties across
all locations. At Auburn, the tolerant variety yielded 7.6 bu/ac higher than the sensitive (data not shown).
This difference in yield is likely attributed to the apparent difference in susceptibility to Stem Canker where
there was 5.1 % compared to 2.5 % incidence in sensitive versus the tolerant variety, respectively (data not
shown). While at Ord, the sensitive variety yielded 5.9 bu/ac higher than the tolerant (data not shown).

Seed Treatment Effect on Yield. Fungicide seed treatment resulted in an increase in yield at Auburn, Ord
and when averaged across the locations. The Fungicide treatment provided a range of 0.6 - 3.5 bu/ac in-
crease compared to no seed treatment (Figure 3).

Herbicide Program Effect on Yield. There was a consistent trend of the glyphosate treatment yielding higher
than the PPO herbicide treatments. However, this increase was only significantly higher at Tekamah and
when averaged across all locations. Weed competition effects were limited by weekly mechanical weed
control.



Disease and Insect Evaluations
(Site Specific Factors Affecting Yields):

There were a range of diseases observed at low
levels throughout the four locations. Frogeye leaf
spot (Cercospora sojina) was present at Auburn and
Tekamah, Stem Canker (Diaporthe phaseolorum

var. caulivora) at Auburn and Ord, and Charcoal Rot
(Macrophomina phaseolina) at Tekamah. There was
some Bean Leaf Beetle (Cerotoma trifurcata) feed-
ing present at Tekamah additionally. Differences ob-
served between treatments for foliar diseases and
insect feeding were not severe enough to impact

yield.
@Q According to the results from 2017, soil
applied PPO herbicides, sulfentrazone
and flumioxazin, did not have an effect on root rot
severity in soybeans. This is contrary to what was
previously observed in 2016, in which the PPO
treatments resulted in an increase in root rot se-
verity when applied. It is important to note that
even though we saw increases in root rot severity
when PPOs were applied in 2016, there was no
subsequent effect on yield. The differing results
from 2016 to 2017 of the effect of PPOs on disease
severity could be attributed to a number of factors.
First, there appeared to be a wide range of seedling
disease pressure among the 7 total field locations
from the two years. The significant differences
detected between PPOs and the glyphosate control
for root rot severity occurred at locations, which on
average had higher root rot severity scores com-
pared to the 2017 locations. The largest increase in

DISCUSSION

root rot severity attributed to PPO applications in
2016 was at Cordova where there was no PPO injury
observed. Whereas in 2017, all three sites had
symptoms of PPO injury observed (Figure 1). For
the sites that had the highest PPO injury incidence
there was a significant rainfall or irrigation event at
the time of emergence. For 2017, the glyphosate
control treatment ranged 1.3-7.3 bu/ac more than
the PPO treatments. While this yield increase is not
significant, it does present a need for larger studies
to evaluate these small yield differences that cannot
be detected in small plot research (Table 8). Nev-
ertheless, there is inherent variability in field plot
research and thus greenhouse experiments under
controlled conditions are being conducted to better
understand the interaction between PPO herbicides
and seedling disease severity in soybeans. In gen-
eral, throughout the locations we did see a benefit
from using the fungicide seed treatment. The fungi-
cide treatment resulted in higher stand populations,
decreased root rot severity, and an increase of up
to 3.5 bu/ac in yield. This finding is similar to previ-
ous findings at SMFD research sites where fungicide
seed treatment was found to be one of the most
significant factors contributing to yield in large inte-
grated studies from 2014-2016. Overall, these soil
applied PPO herbicides appear to have a variable
effect on root rot severity which is highly dependent
on field disease history and weather conditions at
emergence. These interactions need to be further
investigated in order to gain a better understanding
as to the effect of soil applied PPO herbicides, vari-
etal sensitivity to these herbicides, and the value of
fungicide seed treatments in an integrated soybean
production management plan.

Contact the authors if interested in obtaining more extensive data from this study.




Impact of Tillage on Seeding Rates,

ET and Soil Factors Affecting Yield | TAKE HOME POINTS
* Authors: Chuck Burr (Nebraska Extension Educator Crops and Water); No-till planting does
Troy Ingram (Nebraska Extension Educator Crops and Water); Brian not negatively im-
Krienke (Nebraska Soils Extension Educator); Steve Melvin (Nebraska Ex- pact yields
tension Educator Crops and Water); Aaron Nygren (Nebraska Extension
Educator Crops and Water); Daran Rudnick (Nebraska Extension Agri- i Increasing seeding
culture Water Management Specialist - Crops); and Charles Shapiro rates under no-till
(University of Nebraska-Lincoln Emeritus Soil Scientist - Crop Nutrition) conditions is not
warranted
INTRODUCTION
'II Problem Addressed: Cash grain prices continue to re- This year there were
main at or below profitability levels. The use of no-till has no differences in
continued to increase in many areas of Nebraska, but a few pro- yield for tillage or
ducers continue to till the soil for seedbed preparation. Reducing planted population

tillage can save money by reducing the number of passes across a
field. Some producers will increase seeding rates to compensate
for reduced emergence due to cooler and wetter soils under no-till
conditions. Cooler and wetter soils may also impact the soil nutri-
ents available to the plants. One advantage that has been claimed
for no-till is that it is a means to reduce irrigation requirements by
reducing soil water evaporation and also increase the infiltration
rate of rain and irrigation water leading to more water stored in
the soil and available for evapotranspiration (ET), http://extension-
publications.unl.edu/assets/pdf/g2000.pdf.

Various Nebraska On-Farm Research (NOFR) projects have consis-
tently shown that planting 130,000-140,000 seeds per acre leads
to the most economical yields, yet many growers plant much great-
er rates. A long term unpublished tillage study conducted by Dr.
Charles Shapiro has shown no significant differences in yield from
three different tillage systems (Table 9).

Table 9. Yield response to tillage system at Haskell Ag Lab, Concord, NE 1986-2016.

T _ARNNEENT oy

Tillage System Yield, bu/ac Harvest Population,
plts/ac
Disk 447 147,081
No-till 44.4 152,593

Plow 44.9 150,813




Table 10. Effect of planted population and tillage on soybean yield at three locations in Nebraska.

SMFDs 2017.
Irrigated
Auburn Ord Tekamah Average
Polpuation Tillage Yield bu/ac Yield, bu/ac Yield, bu/ac Yield, bu/ac
Low No Till 65 55 65 62
Medium No Till 71 59 68 66
High No Till 65 58 68 64
Low Disk 64 56 69 63
Medium Disk 67 59 68 65
High Disk 64 58 71 64
Rainfed
Medium No Till 50.4 55.1 67.1 575
Medium Disk 47.1 56.5 67.2 57.0
CONCLUSIONS

This study was designed to compare tilled
vs. untilled soils for planting and also to
determine if higher seeding rates are warranted for
no-till conditions. The study was located at Auburn,
Ord and Tekamah. Plots at the North Platte location
were abandoned due to emergence issues as the
result of unfavorable weather conditions. Main plot
treatments were No Till Planting and a Disk system
that disked twice before planting. The seeding rate
treatments were Low 75,000 seeds per acre, Medi-
um 125,000 seeds per acre and High 175,000 seeds
per acre.

The results confirm Nebraska Extension recommen-
dations for planting rates. There were no significant
differences in either tillage, seeding rate or an inter-
action between the two. Average yields across the
three locations ranged from 62 bu/ac to

66 bu/ac.

Dryland
The medium seeding rate was planted on a dryland
corner of the pivot at the three locations as well
with the main treatment being the No Till and Disk
systems. This treatment may show a difference in
soil water, and ultimately yield, if the lack of residue
due to tillage increases evaporative losses from the
soil surface. Yields varied little between the tillage
treatments and average yields were not significantly
different at 57.5 and 57.0 bu/ac, respectively.
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INTRODUCTION
'Il In 2017, the Xtend soybean (RR2Xtend) and approved
formulations for over-the-top dicamba application

technology package became available to soybean producers in the
United States, providing them with another tool for weed man-
agement in soybeans and a set of new genetics to choose from.
Because of the higher seed prices of herbicide-tolerant soybean
varieties (e.g., RR2 and RR2Xtend) when compared to conventional
varieties, widespread occurrence of glyphosate-resistant weeds
in Nebraska (e.g., common waterhemp, Palmer amaranth, mares-
tail, kochia, giant ragweed, and common ragweed), concerns with
dicamba off-target movement when spraying RR2Xtend acres, and
premiums for non-GMO soybeans, some growers have considered
including conventional soybean varieties as part of their cropping
systems. Some of the challenges associated with growing con-
ventional soybeans are: i) seed availability and variety selection,
ii) misapplication and drift of glyphosate and/or dicamba to non-
tolerant varieties, iii) managing weeds without using glyphosate
post-emergence (which most of us have become accustomed to),
and iv) continual scouting and spraying fields in a timely manner.
A common question amongst producers is whether conventional
varieties can yield similar to RR2 and RR2Xtend varieties, which
dominate the market and have been the main focus of current
breeding programs.

According to a recent survey, 30-inch row spacing has been the
standard for most growers across Nebraska; however; research
has shown a potential yield increase when soybeans are planted
at 15-inch row spacing. Moreover, narrow-row spacing has been
reported to reduce the likelihood of weed resurgence in soybeans
due to the faster rate of canopy closure. The survey has also
indicated that cover crops have increased in popularity amongst
Nebraska growers and according to respondents, besides reduced
erosion, lower weed pressure has been observed where cover
crops have been adopted. Selecting soybean varieties with shorter
relative maturity would allow for earlier planting of cover crops in
the fall, which would enhance cover crop biomass production, soil
protection, and weed suppression in the winter and spring. Thus,
herbicide tolerance trait, row spacing, maturity group, and cover
crops are strategies that could be better explored by growers to
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TAKE HOME POINTS

The effect of narrow
row spacing on yield
was site specific;
15-inch and 30-inch
soybeans were simi-
lar at Ord and Teka-
mah, but 15-inch
yields were higher at
Auburn

Conventional variet-
ies yielded an aver-
age of 2-3 bushels
less than the RR2
and RR2Xtend variet-
ies

Early maturity
soybean varieties
(RM=2.2-2.4) yielded
an average of 2
extra bushels when

compared to the late
season varieties (RM
=3.2)

Combined, these
results indicate that
i) narrow row spac-
ing (15-inch) pres-
ent a potential for
yield increase, ii)
conventional variet-
ies yielded slightly
less than RR2 and
RR2Xtend varieties,
and iii) early season
varieties yielded
slightly more than
late season varieties




maximize soybean yield potential while enhanc-
ing weed management. The objective of this study
was to explore the impact of herbicide-tolerance
trait selection, maturity group, and row spacing on
soybean yield across 3 Nebraska locations.

Research Questions?

- When treated the same, are the yields of
conventional, RR2, and RR2Xtend varieties
similar?

- Do these varieties respond similarly to different
row spacing?

- Does maturity group play a role in the yield
potential?

Table 11. Treatment list for the soybean variety prod

Maturity Group

Row Spacing’

METHODS

4 In an attempt to answer these research
: guestions, a study was established at

"™ three of the 2017 Soybean Management
Field Days locations (Auburn, Ord and Tekamah).
The study was conducted as a 2x2x3 factorial with a
total of 12 treatments replicated 4 times arranged
on a randomized complete block design. Plots
were 4 rows wide (10 ft) and 30 ft long. Treatments
consisted of: i) two row spacing, ii) two maturity
groups, and iii) three herbicide-tolerance traits
(Table 11). Varieties were managed as conventional
soybeans for weed management (i.e., no glyphosate
or dicamba sprayed post-emergence).

uction study.

Herbicide-Tolerance Trait?

15-inch Early (2.2-2.4)

Conventional (U11-920017 & AG3253)

30-inch Late (3.2)

RR2 (AG2431R2Y & AG3231)

RR2 Xtend (AG24X7 & AG32X7)

1 125,000 seeds per acre was the seeding rate for the

15-inch and 30-inch treatments.

2RR2 = glyphosate-tolerant varieties and RR2Xtend = glyphosate and dicamba-tolerant varieties. No

glyphosate or dicamba were sprayed post-emergence

Grain yield data. Yields, in bushels per acre, were
determined with a small plot combine by harvesting
two center rows of each plot after they were cut to
a standard length of 30 ft. Yields were adjusted to
13% grain moisture for final reported values.

Statistical analysis. The experimental data were
analyzed to evaluate interaction and main treat-
ment effects on yield. Significant differences were
determined based on a probability of 0.95. The
average and standard error value for treatments
where statistical differences (P<0.05) were detected
are shown in Table 12.

in this trial.

RESULTS AND DISCUSSION

According to the statistical analysis, loca-
tion by row spacing was the only signifi-
cant interaction (P<0.05) amongst all possible inter-
actions evaluated in this study (Table 2); therefore,
simple effects for these two experimental factors
were evaluated. The experimental factors herbicide
tolerance trait and maturity group were significant
(P<0.05), thus their main effects were evaluated.




Table 12. Yield (average in bushels per acre * standard error [AVG t SE]) response of herbicide tolerance
variety traits, relative maturity groups, study locations and row spacing.

Variety Maturity Location x Row AVG * SE
Trait Group Spacing

Conventional 791 b Early (2.2-2.4) 82+1a | Auburn at 15-inch 92+2 a
RR2 81+l a Late (3.2) 80+1 b | Auburn at 30-inch 81+2 b
RR2Xtend 82tla P=0.019 | Ord at 15-inch 80+2 bc
P=0.022 Ord at 30-inch 78+2 bc
Tekamah at 15-inch 78+2 bc
Tekamah at 30-inch 7612 ¢

P =0.002

1 Groups within the same column that do not share the same letter are significantly different (P<0.05).
Letters, in alphabetic order, represent highest to lowest average treatment yields.

Row Spacing and Study Location. Soybean yield
response to row spacing varied across locations
(data pooled across maturity groups and herbicide-
tolerance trait varieties; Table 2). The 15-inch row
spacing soybeans yielded more than 30-inch at
Auburn. At Ord and Tekamabh, the yields were simi-
lar (P>0.05). Even though yield response to narrow
row spacing was site-specific, 15-inch soybeans
produced the same or more, never less, when com-
pared to 30-inch soybeans. Higher yields in narrow-
row spacing are likely due to faster canopy closure
and higher light interception (e.g., plants “harvest-
ing” more light for photosynthesis) due to a more
even plant distribution in the field. Yields at Auburn
were higher than Ord and Tekamah (average of
87,79, and 77 bushels per acre across treatments,
respectively).

Herbicide Tolerance Variety Trait. Conventional
varieties yielded an average of 2-3 bushels less than
the RR2 and RR2Xtend varieties (data pooled across
maturity groups, location and row spacing; Table 2).
Even though the conventional varieties yielded less,
the difference was relatively small and depending
on premiums offered to non-GMO soybeans and
overall weed management costs, which are directly
related upon the herbicide-tolerance trait selected,
they may result in equal or higher profitability.
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Maturity Group. The early maturity varieties (RM
2.2-2.4) yielded 2 bushels more than the late matu-
rity varieties (RM 3.2; data pooled across herbicide
tolerance trait, location and row spacing). Thus,
growers interested in cover crops could potentially
use the early maturity varieties recommended for
their regions to allow a wider window for cover crop
establishment in the fall without hurting soybean
yield potential.

SUMMARY
This study was conducted at three locations across
Nebraska during the 2017 growing season. Fifteen-
inch row spacing yielded the same or more than the
standard 30-inch row spacing. The results of this
study indicate an yield advantage of RR2 and RR2X-
tend soybean varieties when compared to conven-
tional soybeans. The early maturity group tested in
this study (RM2.2-2.4) had a yield advantage when
compared to the late maturity group (RM3.2).
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RESEARCH UPDATE

Cumulative Rainfall Totals

Cumulative Rainfall = Cumulative Rainfall ~

Auburn SMFD _ i North Platte SMFD
Cumulative Inches Rainfall e . Cumulative Inches Rainfall

Cumulative Rainfall ~ Cumulative Rainfall ~

Ord SMFD N g PLANTING

. . Tekamah SMFD
Cumulative Inches Rainfall . 2 - cumulative Inches Rainfall

2017 Soybean Management Field D Research Locations:

University of Nebraska West Central Research and Extension Center, North Platte, NE
Tad Melia Farm, Ord, NE
Jim Gerdes Farm, Auburn, NE
Tim Gregerson Farm, Tekamah, NE

or more information, contact the Nebraska Soybean Checkoff Board at (800)852-BEAN
or Nebraska Extension at (800)529-8030.
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