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Dear North Carolina Soybean Farmers,

Novel AgChem and Herbicide Combinations for Control of Herbicide Resistant Weeds

North Carolina’s soybean farmers and their checkoff
are constantly looking for ways to improve. Support
for research is a big investment of checkoff funds that
pays big dividends. The only way to meet the needs
of a hungry world is through constant technological
improvement, whether it is seed technology, pesticides,
agronomic practices or more. Being a leader in
supporting soybean research is part of the mission of the
North Carolina Soybean Producers Association.

James Burton, Horticultural Science Dept., and
Wesley Everman, Crop Science Dept.

The association’s board of directors selects projects
every year from proposals submitted by research
leaders. The projects that receive funding represent the
best proposals in line with farmer priorities. This report
includes many of the relevant and beneficial projects that
received funding in the period April 2012 to May 2013.
These projects generally fall into the categories of
extension projects that demonstrate technologies
to farmers and research projects that address key
questions through an experiment. Many experimental
projects cover years of work, such as projects to
breed drought tolerance into soybeans or projects to
unlock the genetic potential of the plant to yield more.
The extension projects typically instruct farmers how
to protect the yield that the soybean is capable of
achieving, either through protecting against pests and
pathogens or through optimal row spacing, seeding
rates, planting dates and other variables.
The association awarded funds to North Carolina
State University’s College of Agriculture & Life
Sciences for these projects completed in 2012-2013.
The association’s practice is to put out a request for
proposals to the College. The NCSPA board of directors
is responsible for reviewing proposals and allocating
funding awards to worthwhile projects. The board is
constantly seeking to identify the most challenging,
worthwhile topics for research funding awards.
If you have any questions or concerns about the
research projects and information described in this
report, please contact our board and staff at 1-800-8395775 or visit www.ncsoy.org.
Thanks for reading!
Bernard Lennon

Herbicide resistant weeds are becoming a huge
problem for farmers. The problem is acute in RoundupReady cropping systems, because of glyphosateresistant Palmer amaranth, and other herbicide
resistant weeds. Controlling resistant weeds is
problematic, because they usually develop resistance
to the most effective, most utilized herbicides. The
goal of this project is to develop new combinations of
products to manage herbicide resistant weeds.
In this project, studies were conducted in the
greenhouse with weeds resistant to one or more
products, such as Palmer amaranth, annual ryegrass
and horseweed. The weeds were treated with
combinations of chemicals where one product,
the ‘activator,’ enhances the activity of the other
constituents. The study identified some interesting
combinations that could be developed into more
effective herbicide resistance weed management
tools. For example, the compound diflufenzopyr (DFF)
developed by BASF has limited herbicidal activity

alone, but is shown to enhance the activity of dicamba,
2,4-D, and it may also affect the transport of other
chemicals in plants. It has been shown to increase the
activity of PPO and Ignite herbicides.
Injury to Palmer amaranth after application of 2,4-D alone, or with the
additive diflufenzopyr (DFF) at increasing rates.
Dicamba @ .125 PT/A

24 Hours
After
Treatment

48 Hours
After
Treatment

72 Hours
After
Treatment

7 days
After
Treatment

No DFF

16 b

24 c

29 b

46 b

+ DFF @ 0.19 PT/A

28 a

31 b

37 ab

54 ab

+ DFF @ 0.38 PT/A

27 a

32 ab

38 ab

62 a

+ DFF @ 0.57 PT/A

31 a

38 a

40 ab

66 a

+ DFF @ 0.77 PT/A

31 a

34 ab

46 a

52 ab

Green cells denote a significant increase as compared to the control.
Yellow Cells denote an increase from the control, but not a significant one.
All non-colored cells are not significantly different from the control.

These combinations will become part of a new ‘tool
set’ that growers will utilize to develop effective and
sustainable weed management systems.

Refining Management Strategies for Problematic and Resistant Weeds in Soybean
Wesley Everman, Crop
Science Department
Glyphosate-resistant
horseweed and glyphosateresistant Palmer amaranth
are two problematic weeds
for North Carolina soybean
farms. There are several
excellent herbicide options for
horseweed including Sharpen,

Gramoxone SL and Liberty, but
little work has been done on
horseweed control practices
such as fall and winter applied
herbicides and early burndown
to control small weeds.
Palmer amaranth continued
to be the greatest weed
management challenge of
2012 – 2013. Overlapping
residual materials are shown

in this study to be better at
controlling Palmer amaranth
than traditional pre-emergence
followed by post-emergence
programs. The product
metribuzin in Sencor, Lexone
and Tricor, is a potential
PRE product to provide an
alternative mode of action
to the widely used PPO
inhibitors such as Valor, Prefix

and Reflex. Additionally, this
project screened 233 varieties
of soybeans from the North
Carolina OVT for sensitivity
to metribuzin. Overall there
was excellent tolerance to
metribuzin in the commercially
available Roundup-Ready
lines.

Initial control ratings suggest
there are several excellent
herbicide options for

horseweed control including

Sharpen, Gramoxone SL and
President
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Liberty. Herbicide cost will

be a consideration with these
herbicides, but excellent

control can be achieved.
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Liberty @ 29 oz/A

Gramoxone @ 3 pt/A

Sharpen @ 1 oz/A

Non-treated control
3 3
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Residue Management Strategies for Soybean Production
Matthew W. Veal, Biological and Agricultural Engineering Department
Residue management of corn
stover and wheat straw is critical
in the establishment of soybeans.
Row cleaners can significantly
improve the germination and
survivability of soybeans. This
project shows that the payback
period on the row cleaners would
be approximately two seasons
based on the improved seed
utilization and soybean yield. In
the project, planted soybeans had
better stand establishment than
drilled beans, although field burning
is still warranted as a means of
residue control for drilled beans.

This is because adequate row
cleaners for grain drills do not exist
and clean tillage cannot be justified
for simply controlling residue at
current fuel costs.
From an economic perspective,
the row cleaners increased the
plant populations by as much
as 6% compared to strict no-till
planting. The field studies indicated
that 9.4 acres of soybeans planted
with row cleaners had the same
final stand population as 10 acres
of no-till planted soybeans. In
other words, the germination was
more successful with the use of

row cleaners. A single row cleaner
row unit would be covered by the
increased efficiency of soybean
seed use in approximately 66 acres.
The clean tillage operations
increased plant populations by
10%. Although the seed production
efficiency would increase (every 90
acres of clean tillage would have
the same total plant population
as 99 acres of no-till), it is unlikely
the seed cost savings would
cover the additional time and fuel
commitments for the clean tillage
operation.

Stink Bug Thresholds for North Carolina Soybean
Dominic Reisig, Entomology Department
Researchers from North Carolina State University,
Virginia Tech, the University of Maryland and the
University of Delaware collaborated on a project to
develop an economic threshold for stink bugs in
soybean and to determine the stage at which soybeans
are more or less susceptible to stink bug injury.
The experiment was carried out at a field location
in Virginia with
consistent stink
bug populations at
or above threshold.
The researchers
used backpack
sprayers to create
field plots and left
an equivalent area
untreated. The goal
was to produce
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areas with stink
bugs and areas
with stink bugs
at low levels. The
stinkbugs were
then caged and later removed.
The research showed that the newly invasive brown
marmorated stink bug injured soybeans about the
same as native green stink bugs. A single threshold
could be used for all species. The research also
showed that infestations at flowering did not cause
yield loss, but seed quality and yield loss occurred from
R4 to R7 with four stink bugs per row-foot needed to
cause this loss. A conservative treatment threshold
was established for stink bugs at 5 stink bugs per 15
sweeps. This information was presented in grower
meetings across the state during fall and winter of
2012-2013.

Twin Row Soybeans

Yield Results of

Soybean Twin Row On-Farm Tests

E.J. Dunphy, Crop Science Department
Replicated field tests were established in Davie,
Hyde, Lenoir and Onslow counties to compare the
yields of soybeans planted in twin rows to yields of the
same variety planted in 15-inch and in 30-inch rows.
Perhaps contrary to expectations, the first season’s
results from this three year project show that twin-row
soybeans at multiple on-farm locations yielded more
than 30-inch row soybeans, but less than 15-inch row
soybeans, by about 3 Bu/A.
The on-farm tests were identified with signs
indicating the purpose of the project and support from
farmers’ soybean checkoff.

North Carolina, 2012
Yield - Bu/A

Treatment

Davie

Hyde

Lenoir

Onslow

Avg.

Twin Rows

63.5

57.3

47.8

51.3

55.0

15-inch Rows

65.1

61.5

49.6

57.2

58.4

30-inch Rows

58.5

55.5

43.6

50.6

52.1

LSD (P=0.05):

2.32

2.60

3.70

3.04

Std. Deviation:

1.34

1.50

2.14

1.75

CV:

2.15

2.59

4.55

3.31

Verification of Granular Spreader Distribution Patterns
C.R. Crozier, Soil Science Dept., and G.T. Roberson, Biological & Agricultural Engineering Dept.
This project sought to determine
spreader pattern uniformity
with both spinner and air-boom
spreaders at a range of application
rates from 25 to 200 lb material/ac
based on results of detailed grid soil
sampling. This project evaluated
commercial spreaders including
spinner spreaders with single, dual
and dual main+ 1 micronutrient
bins; and pneumatic spreaders with
single and dual bins. Samples were
collected in Iredell, Beaufort, Tyrrell
and Rockingham counties.
A separate analysis involved results
obtained from simple calibration
trials conducted at commercial
spreader rodeos that were either
company sponsored or independent
Cooperative Extension events. A
total of 71 spinner-spreaders were
evaluated for pattern uniformity.
Coefficients of variability for
spreaders at each site ranged from
23-36%, with individual spreader
CV ranging from 13-57%, and
an overall mean CV of 30%. This
variability is similar to the range of
values obtained in measurements of
different spreaders using our more
detailed research protocol.
The project identified some

important issues for producers:
• Typical commercial granular
fertilizer spreader uniformity is
limited, generally speaking, to
the intended rate plus or minus
20% to 30%. This is a best casescenario, as spreader operating
parameters and/or maintenance
issues can lead to much greater
variability, even exceeding 50%.
• Typical accuracy of most spreaders
at low rates meets or exceeds
manufacturers guidelines, i.e. they
should be able to apply rates of 50
lb of material per acre; with some
spreaders capable of applying rates
as low as 25 lb of material per acre.
• Although such low rates may
not be practical for wholefield applications, they may be
warranted for specific positions
within fields receiving detailed
recommendations based on a
grid or other precision sampling
scheme. Accurate delivery of
such low rates can be crucial to
lowering fertilizer input costs while
maintaining yield potentials.
• Individual spreader operation
and maintenance is critical, and
performance should be verified by
operators to insure accuracy and

uniformity.
• If the demonstrated variability is
not acceptable to producers, and/
or if available equipment cannot
be improved, consideration
should be given to fluid fertilizer
applications, which are simpler to
adjust in a manner that results in
greater uniformity.
Spreaders represent a substantial
financial input. A company
representative at a spreader
truck rodeo noted that based on
typical annual costs, the spreader
equipment evaluated in this study
would apply product worth $100
million annually. Although no fertilizer
application methodology will achieve
perfect accuracy or uniformity, the
results of this study should assist
spreader operators in improving
applications. Optimizing equipment
settings to more nearly achieve
target application rates will simplify
fertilizer supply management, while
greater uniformity will reduce the
risk of localized nutrient deficiencies.
For producers, greater confidence
in both the rate and uniformity
will reduce the need to overapply
nutrients as a safety margin in
avoiding yield limitations.
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Improving Soybean Yield through the Translocation of Starch

Reducing Climate Risks through Planting Date and Maturity Group Selection

R.W. Heiniger, Crop Science Department

Gail G. Wilkerson, Crop Science Department

The key finding in this study is that in North Carolina
under most growing conditions, the soybean plant
produces more seeds than can be supported by the
amount of assimilates being produced by the plant
through photosynthesis. This means that the problem
with increasing soybean yield in North Carolina is not
that we don’t have enough pods or seeds. Rather the
problem is that we don’t have enough effective leaf
area fixing assimilates to provide seed growth.
Research at three locations in eastern North Carolina
using two group IV and two group V soybean cultivars
found that under most conditions the pod requirement
for sugars was greater than the amount of assimilate
supplied through photosynthesis, resulting in the need
for the plant to translocate stored carbon in the form
of starch from the leaf to the pod. Unfortunately, the
translocation of stored carbon from leaf to pod has two
important drawbacks. First, it costs the plant energy to
change this starch into sugar and move it to the pod

resulting in less energy to make larger seeds, and
second, as starch is removed from the leaf, the health
of the leaf declines leading to even less effective leaf
area.
Based on these findings we recommend that
growers do two things. First, growers should do
everything possible to promote healthy green leaves
that are effective in producing the assimilates needed
by the growing pod. This means avoiding even minor
disease, insect pests and physical leaf damage.
Second, growers should work to “build up” stored
assimilates by promoting vigorous leaf growth during
the early period of leaf development and flowering. This
will help the plant by providing an abundant source of
stored assimilate for later pod growth. Failing to do so
will result in yield losses due to the lack of assimilate to
fill the seed and the negative spiral of translocation of
stored carbon from leaf to seed, which further reduces
leaf function.

Drought Tolerant Varieties
E.J. Dunphy, Crop Science Department
soybean acreage? That incremental gain would be
worth more than $1 million of farm-gate income.
Now imagine the value to farmers of much higher
incremental gains on even more acres.
In this multi-year experiment, six experimental
Results of Drought Tolerant Varieties On-Farm Tests
soybean varieties were compared to several
North Carolina, 2012
Roundup-Ready and non-Roundup-Ready check
Yield - Bu/A
varieties in three locations in Harnett, Hertford and
2012
Averages
Jones counties. The six experimental varieties were
Variety
Harnett Hertford
Jones
2012
2011-12 2009-12
developed to yield higher under drought conditions,
N01-11771
50.3
51.6
30.3
44.1
38.5
33.1
and as high as other high-yielding varieties in better
N04-9646
51.9
56.9
31.5
46.8
44.7
36
conditions. Four of the six yielded higher than all
N05-7353
53.1
57.5
26.7
45.8
------of the check varieties but one (NC-Roy). However,
yields were generally much higher, in the mid 40 Bu/A
N05-7432
57.2
60.1
26.7
48
------range, than was anticipated at these drought-prone
N05-7542
50.7
54.6
32.4
45.9
41.9
35
locations. So, four of the six experimental varieties
N06-7023
45.2
55.3
25.1
41.9
------will probably yield as high as other varieties under
Boggs
51.9
50.4
24.4
42.2
------good conditions, but more work needs to be done to
Haskell
48.7
58.1
27.7
44.8
41.8
35.4
compare them under drought conditions.
What if North Carolina producers could improve their
yield by only 1 Bu/A in the driest year out of three, and
on only the most drought-prone 20% of the state’s

Benning

44.8

51.4

34.5

43.6

41.1

33.8

NC-Roy

52.1

57.7

31.9

47.2

42.2

35

NC-Raleigh

47.9

56.9

29.6

44.8

41.8

34.3
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Weather guidance regarding optimal soybean
planting dates can reduce the risk of drought stress
during sensitive periods of crop growth, and can
increase yields and economic benefits. Studies show
that soybean yields (and cotton, corn and peanut
yields) in North Carolina are lower than average during
El Niño weather events and are higher than normal
during La Niña weather events. Making predictive
information available to farmers about the influence
of the El Niño Southern Oscillation weather event
on optimal planting date can be used to lessen the
negative impacts of El Niño and increase the positive
effects of La Niña. Although it seems strange that
sea surface temperatures in a particular region of the
Pacific Ocean can affect weather in the Southeast,
studies have indeed shown differences in precipitation
and temperature patterns related to the weather phase.
In order to examine the impact of these weather
phenomena on soybean production, this study
examined trends in rainfall and temperature over a
62-year period (1950-2011) for 11 of the top soybeanproducing counties in North Carolina. The probability
of water stress occurring during different phases of
crop growth for different locations, soybean maturity
groups, planting dates and weather phases was
examined. Although the number of days with maximum
temperatures above 93 ºF has stayed relatively
constant over the past 62 years, in recent years
the number of warm nights (minimum temperature
above 75ºF) has increased considerably. These warm
nights during flowering and pod set phases may
result in excess flower abortion and reduce pod set.
Rainfall in North Carolina is generally greater during
July and September following a La Niña spring, and
lower following an El Niño spring. This effect varies
with maturity group, planting date and location,
and appears to be affected by soil water-holding
characteristics. The same study for 10 additional
December, 2009
Forecast for Spring 2010

counties will be completed during the coming year,
and planting date recommendations will be developed
based on the results.
When those results are available, the goal is for
growers to be able to use climate forecasts which
are made up to a year in advance (see example in
chart below) to consider the probability of the El Niño
phase when making seed purchases and planting date
decisions during the fall and winter.

Typical January-March Weather Anomalies and atmospheric
circulation during moderate to strong El Niño and La Niña

December, 2010
Forecast for Spring 2011

December, 2011
Forecast for Spring 2012
El Niño

La Niña
Neutral

Climate forecasts issued by The International Research Institute for Climate and Society at Columbia University. These
forecasts are issued up to a year in advance, but become more certain the closer to the forecast period they are issued.
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Winter Nursery to Accelerate Soybean Breeding in North Carolina

The Impact of Tillage Systems and Soil Moisture Dynamics on Soybean Yield

Jeff Mullahey, Crop Science Department, and
Tommy Carter, USDA

Jeffrey G. White and Josh Heitman, Soil
Science Department

North Carolina soybean board directors visiting the winter
nursery in Puerto Rico to see the research projects they
support with their checkoff funds.

The winter nursery is a longstanding
investment of the North Carolina Soybean
Producers Association because of the value it
delivers to soybean breeding programs in N.C.,
enabling them to more than double the number
of growing cycles each year. This March,
NCSPA directors and members traveled to
Puerto Rico to see the benefits of their checkoff
at work, by observing first-hand the USDA
winter nursery.
Station Director Dr. Ricardo Goenaga, a
graduate of N.C. State University, led the
NCSPA farmer team on a tour of the station. Dr.
Goenaga explained that the winter nursery is
very important to N.C. based research, and that
good soybean production in Puerto Rico can be
challenging. The farmers saw parking lot lights
on poles spread out through the soybean fields
to simulate N.C. day-length conditions needed
for good growth. They also learned that insects
are even a more serious threat to production in
Puerto Rico than in N.C., necessitating weekly
spraying for good insect control.

As soybean rooting extends below the plow layer
and into the subsoil, profile physical and chemical
attributes increasingly influence plant-available water
and rooting. Variation in soil structural properties in the
rooting environment in the nearly 40 million acres of
upland soils of the southeastern Piedmont may exert
a profound, yet little understood, influence on profile
soil water dynamics and root penetration, which can
impact soybean productivity. Soybean productivity is
also adversely affected by soil
erosion. The long-term effects
NT
200
IRS
a
of different tillage systems on
a
CHsp
surface residue cover and soil
a
a
D
150
loss have received little study.
-abCHspD
This project aimed to
b
b
MPspD
b
differentiate between plowa
a
100
b
layer characteristics that can be
c
c
a
--ab--ab- bc
ab
altered by management, such
b b
b
c c
c
b
50
as tillage and liming, versus
c
soil physical and chemical
characteristics that may impede
0
2008 (soy)
2009 (corn)
2010 (soy)
2011 (corn)
2012 (soy)
(or foster) soybean productivity,
Year (Crop)
but which are very difficult to
change. There is relatively little
Effects of tillage on water use efficiency (yield per unit water) from 2008 – 2012. Columns within years followed
information about seasonal
by different letters are significantly different at α = 0.05. NT, no-till; IRS, in-row subsoiling; CHsp, spring chisel;
soil profile moisture dynamics
D, disk; CHspD, spring chisel plus disk; MPspD, spring moldboard plow plus disk; soy, soybean.
in different tillage systems and
their relationship to soybean
productivity.
5 tons per acre per year the USDA-NRCS considers
Tillage practices were examined at a long-term (28
tolerable. In general, estimated soil loss was greatest
year) research trial in the North Carolina Piedmont.
in higher-intensity tillage. Bulk density was greatest in
Our primary objectives were to determine the effects
the trafficked row position of all treatments, an effect
of tillage on soil erosion using ground-based lidar;
detected only at a depth of 4 inches. Soil particle
soil physical properties such as bulk density, particle
size distribution (texture) was not affected by tillage
size distribution (texture), water retention, plantand changed only with depth. Tillage had little effect
available water, carbon and carbon stratification ratio
on water retention and plant-available water. Soil
in three row positions (in-row, trafficked interrow and
untrafficked interrow) and through a depth of 41 inches; carbon content was greatest at 1 inch and decreased
substantially with depth, especially in low tillageand soil profile moisture conditions to estimate waterintensity treatments such as NT and IRS. The carbon
use efficiency and depletion and recharge during and
stratification ratio that compared shallow (2.5 inch) vs.
following dry periods. The tillage methods were no-till
deeper depths (4 inches) was greatest in NT, CHsp and
(NT), in-row subsoiling (IRS), chisel plow in spring
D. Treatments with the greatest carbon stratification
(CHsp) or fall (CHfa), disk (D), chisel plow in spring or
ratios tended to produce the greatest long-term yields.
fall followed by disk (CHspD, CHfaD) and moldboard
Water Use Efficiency (kg ha-1 cm-1)

North Carolina’s USDA soybean breeding program
at NCSU relies on the winter nursery in Puerto Rico.
Although only five acres in size, the winter nursery
is indispensible to breeding progress, because of
sunny days and a frost free winter. Using the winter
nursery allows USDA scientists Tommy Carter and
Lilian Miranda to grow two crops per year instead of
one, essentially doubling the speed of soybean variety
development. All of the varieties that USDA’s North
Carolina based breeding program has released were
developed in part in Puerto Rico, including NC-Roy,
NC-Raleigh, N8101, N7002, N7003CN and N8001.

Engaging Farmer Leaders in
Production Research

plow in spring or fall followed by disk (MPspD, MPfaD).
Soil type at the site was a Casville sandy loam (fine,
mixed, semiactive, mesic Typic Kanhapludult). The
study also tested two geophysical methods, ground
penetrating radar and soil electrical conductivity, to
examine their potential relationships with subsurface
soil physical and chemical properties.
Based on ground scanning lidar (light detection
and ranging) the elevation of MPspD was 5.25 inches
lower than NT. This corresponded to a soil loss of 843
tons per acre over 28 years, an average loss of 30
tons per acre per year, which greatly exceeded the

continued on page 10
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continued from page 9

Other Research Projects Funded in 2012-2013 by the NCSPA

In all five years that soil moisture data were collected,
water-use efficiency was highest in NT and IRS and
lowest in CHsp and MPspD. During periods of nearzero rainfall, more water was removed from the soil
profile in low-intensity tillage treatments than the
others, and subsequently, these treatments gained
more water after rainfall. These results indicate that
soils with lower-intensity tillage had greater ability to
provide water during dry periods.
Taken together, the project showed that the
lower-intensity tillage methods (e.g., no-till and
in-row subsoiling) improved infiltration, favored soil
conservation and fostered soil physical conditions
favorable to crop growth. Soils under low-intensity
tillage provided more water to crops during dry spells
and gained more water from subsequent precipitation.
The lower-intensity tillage methods produced greater
long- and short-term soybean and corn yields, which
were associated with higher surficial soil carbon and
a higher carbon stratification ratio. Piedmont growers
should see long-term soil and crop-yield benefits using
low-intensity tillage in their corn-soybean rotations.

Variety and Product Testing
Plant Populations of Indeterminate Soybeans
E.J. Dunphy, Crop Science Dept.
Testing Advanced Soybean Lines in N.C. Official Variety
Trials
A.J. Cardinal, Crop Science

Developing a Virus Based Control Strategy for Soybean
Cyst Nematode
S.A. Lommel, T.L. Sit and S.R. Koenning, Plant
Pathology Dept.

Soybean Variety Information Booklet
E.J. Dunphy, Crop Science Department

In-service Weed Management Training
W. Everman, Crop Science Department

Variety Demonstrations to Help Improve Yield
E.J. Dunphy, Crop Science Department

Investing in Soy Quality Traits

Potential Yield Enhancements
E.J. Dunphy and R.W. Heiniger, Crop Science
Department
Soybean Variety Trials for Organic Farmers
C. Reberg-Horton and E.J. Dunphy, Crop Science
Department
Modification of Gleaner K2 Combine for Harvesting
Official Variety Tests
D.T. Bowman, Crop Science Department
Weeds, Pests and Pathogens

The Nine Tillage Study with topographic contour lines
showing the general slope from right down to left.
White rectangles are treatment plots.

Soybean Disease Diagnosis by Cooperative Extension
Agents
S.R. Koenning, Plant Pathology, E.J. Dunphy, Crop
Science Dept., and C.R. Crozier, Soil Science Dept.
Sentinel Plots for Early Detection of Soybean Rust
S.R. Koenning, Plant Pathology, and E.J. Dunphy, Crop
Science Department
Managing Nematodes
S.R. Koenning, Plant Pathology Department
Rotation for the Management of Soybean Cyst
Nematode
S.R. Koenning, Plant Pathology Department
Survey of Plant-Parasitic Nematodes and Soybean
Cyst Nematode in N.C., S.C. and Va.
S.R. Koenning, Plant Pathology Department

Our ground-based lidar data showed areas of the Nine-Tilage
Study which had eroded (light gray).
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Impact of Planting Date and Maturity Group of North
Carolina Soybean on Kudzu Bug
D. Reisig and J. Bacheler, Entomology Dept.

Creating Corn Earworm Thresholds for Flowering
Soybeans
D. Reisig, Entomology Dept., and E.J. Dunphy, Crop
Science Dept.
Insect Threats and Issues for North Carolina Soybean
D. Reisig and J. Bacheler, Entomology Dept.

High Yielding Soybean Cultivars with Improved Fatty
Acid Content
A.J. Cardinal, Crop Science Dept.
High Yielding Soybean Cultivars with Improved Protein
Content
A.J. Cardinal, Crop Science Dept.
Development of High Protein, High Yielding Varieties
for Export
J. Mullahey, Crop Science Dept., L. Miranda and T.E.
Carter, USDA
Identifying Novel Oil and Protein Genes in Wild
Soybean & Graduate Education of North Carolina in
Soybean Breeding
J. Mullahey, Crop Science Dept., and T.E. Carter, USDA
Selecting High Oil Soybean Varieties
L. Miranda, USDA
Managing Soil Moisture
Sensor Controlled Irrigation with a Subsurface Drip
Irrigation System
G.L. Grabow and R.L. Huffman, Soil Science
Department
Automated Water Control Structures for Increased
Soybean Yield and Quality
M.A. Youssef, R.W. Skaggs, G.M. Chescheir, T.W.
Appelboom, C.A. Poole, D.B. Williams, Biological and
Agricultural Engineering Dept. and C.R. Crozier, Soil
Science Dept.
Livestock Nutrition and Human
Utilization
Identification and Characterization of Antigenic
Soybean Proteins
J. Mullahey, Crop Science Dept., E. Taliercio, USDA,
and B. Hammerberg, College of Veterinary Medicine
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2013 North Carolina Soybean Producers Association Board Of Directors
President Bernard Lennon, Columbus County
Vice President Jeff Peed, Beaufort County
Secretary John Fleming, Halifax County
Treasurer Jimmy Thomas, Person County
ASA Director Wyatt Whitford, Craven County
USB Director Morris Shambley, Orange County
USB Director Jacob Parker, Tyrrell County

Kenneth Bartlett – Lenoir County

Sherrill Jernigan – Harnett County

Jerry Batten – Columbus County

Wesley Johnson – Surry County

Lon J. Beasley – Duplin County

Phillip McLain – Iredell County

Mart Benson – Beaufort County

Michael McPherson – Orange County

Isaac Boerma – Beaufort County

Derek Potter – Pamlico County

Ryan Cahoon – Tyrrell County

Jay Revelle – Hertford County

Randy Edwards – Wake County

Chris Seymour – Lenoir County

Bryan Foster – Washington County

Ward Shaw – Columbus County

Matt Grissom – Vance County

Brian Stallings – Pasquotank County

Jimmy Harrell – Greene County

Travis Starnes – Union County

David Heath – Craven County

Reginald Strickland – Wayne County

Lance Herndon – Robeson County

Jeff Tyson – Nash County

Bob Hyman – Martin County

Henry Walker – Davie County

Bryant Jennings – Camden County

Sam Walton – Robeson County
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