Reporting Period

Proposal

Committee
Target Area
Project Start Date
Project End Date
Project Number

Project Status

Legacy User ID

Attachments

March 2014 - June 2014

2234 Effect of Planting Date, Latitude, and
Environmental Factors on Choice of Maturity Group in
Mid-South Soybean Production (Year 1 of 3)

Production
Supply
10/1/2011
9/30/2012
2234
Attached Report contains the full report with images,

figures and tables.

NOTE: Uploaded by Katie Williams on behalf of Larry
Purcell on 6/13/14.

Purcell USBMSSB Project Report June 2014.docx

Content Type: Project Status Report
Version: 1.0
Created at 6/13/2014 3:14 PM by Katie Williams
Last modified at 6/13/2014 3:14 PM by Katie Williams


http://moss.unitedsoybean.org/Lists/Proposals/DispForm.aspx?ID=2655&RootFolder=*
http://moss.unitedsoybean.org/Lists/Proposals/DispForm.aspx?ID=2655&RootFolder=*
http://moss.unitedsoybean.org/Lists/Proposals/DispForm.aspx?ID=2655&RootFolder=*
http://moss.unitedsoybean.org/Lists/ProjectStatusReports/Attachments/8665/Purcell%20USB-MSSB%20Project%20Report%20June%202014.docx
http://moss.unitedsoybean.org/_layouts/userdisp.aspx?ID=143
http://moss.unitedsoybean.org/_layouts/userdisp.aspx?ID=143
javascript:

United Soybean Board Domestic Programs
Report Form

Project # and Title:

2234Effect of PlantingDate,Latitude,andEnvironmentaFactorson Choiceof Maturity Group
in Mid-SouthSoybearProduction(Year3 of 3)

Reporting Period:

March 16, 2013 to Junel5s, 2014

Project Status:

OVERVIEW:

Soybean producers make important production and economic decisions based upon information
supplied by Extension personnel, seed companies, local seed daadenthers Often the

information is limited, inconsistent and not applicable to either thedas and/or planting dates

that are being considered by the producer or the crop advisor. Unfortunately, the significance of
latitude and/or planting date and their individual and /or combined impact upon soybean
production is not well understooBroduces need information about which MGs and which
varieties within a MG they should use across the extended planting window and range of
latitudes (29° to 36° N) across the Midsouthern U.S.

All soybean varieties i n MGsref8rebothlatudesande fApho't
planting date affect soybean growth, including seed development, seed composition and quality,
and ultimately grain yield, based on dangth exposure during crop developmdrttis project

should produce data that can be usaoréalict the effects of latitude and planting date on the

growth and development of a uniform set of commercially available soybean varieties of four
different MGs (MGs 3, 4, 5 & 6)nformation obtained from this uniform regional study will be

reported anually to Extension soybean specialists, participating scientists, the MSSB, the USB,

and participating QSSBs.

This regional effort will result in increased understanding of the effect of planting date (across a
range of latitudes) on grain yield, crgpwth, and phenology (stage x date), and will not only
illustrate the variable agronomic responses but also document any differential exposures to weed,
insect and disease pests (and could result in the refinement of scouting protocol for these pests).
A better understanding of the maturation of the soybean plant would also be useful in
ascertaining environmental effects upon seed composition and seed duahtyconclusion of

the study the entire results will be compiled, analyzed, summarized, amdiedtto producers,
consultants and agbusinesses via a MSSB/USB publication

WHO ARE THE PARTICIPANT®




Larry Purcell is the Principal Investigator and is a professor at the University of Arkansas at
Fayetteville,and he holds the Altheimer Chair fooy®ean ResearcBr. Purcell will coordinate
the overall research effort along withe postdoctoral associatered for this purposedr.
Montserrat Salmeron. Dr. Purcell has been at the University of Arkansas for 18 years. Dr.

P u r c rededrob miteresinclude optimizing the efficiency with which crops use essential
resources of light, water, and nutrients through management and genetic stlategies.
Montserrat Salmeron is working closely with Dr. Purcell. She gradaateabtained her PhD
from the University of Lleida, Spain and has experience in agronomy and crop modeling.

Fred Bourland is Center Director at the Northeast Research and Extension Center at Keiser, Ar.
Dr. Bourland will work closely with Dr. Purcell and with the program technicidheaCenter,

Max Wyss, in establishing and supervising the research effort at Keiser. Dr. Bourland is a cotton
breeder and geneticist and has been at the Keiser station for 13 years.

Normie Buehring is a professor of Agronomy with Mississippi State Unsugrat the North
Mississippi Research and Extension Center in Verona, Ms. Dr. Buehring is a research
agronomisfocused on enhancing row crop (corn, cotton and soybeans) production efficiencies
for North MississippiHis research involvesvaluating variges, planting dates, seeding rates,
seed treatments, row spacing, foliar fungicides, reduced tillage systesitaffey one pass land
preparation systems, etc), bed height longevity on bottomland soils, and weed control.

Larry Earnest is Station Direatr at the Southeast Branch Experiment Station near Rohwer, Ar.

Mr. Earnest will work closely with Dr. Purcell in establishing and supervising the research effort

at Rohwer. Mr. Earnest has an MS degree in weed science and has been at the Southeast Branch
Station for a number of years.

Ed Gbur is a Professor of Agricultural Statistics at the University of Arkansas, Fayetteville, AR.
His expertise is on experimental design, regression, stochastic modeling, spatial statistics, survey
sampling and agricultural applications of statistics.

Bobby Goldenis an assistant professor of Agronomy with Mississippi State University at
Stonevil |l e, mearch&rea.foceSon huttienhndasagement with emphasis on
soil test correlatin/ calibration gvaluation of foliar fertilization strategies, and evaluation of
inoculant performance across multiple crop rotations. Current agromesearchncludes
optimizing double crop wheabybean systems, cesoybean rotations, and evaluatihg use
of the FhaucetProgramfor soybean irrigation management in Mississippi Celta.

Travis Miller , Clark Neely, and Daniel Hathcoatwill coordinate research efforts at the

research station in College Station, Tx. Dr. Miller is a professor and$oeiate department

head and extension program leader. Dr. Miller has worked on a number of agronomic problems
for Texas and was instrumental in developing the concepts of the early soybean production
system for Texa®Pr. Neelyreceived his PhD in 2013 dris currently an assistant professor and
Extension Small Grains and Oilseed Specialist with the Texas A&M Agrilife in College Station.
Dr. Neely will be collaborating with Dr. Miller othe project.



Daniel Hathcoatis the program specialist for small grs, and he will have responsibility for
the day to day management of the experiment.

Grover Shannonand Earl Vories will coordinate research at the University of MisseDdlta
Center at Portageville, M@r. Shannonis the David Haggard Endowelrofessor in Soybean
Genetics and Breeding at tbiaiversity of MissouriDelta Center, Portageville, Mble has been

in this position sinc&999 Dr. Shannod eesearch focuses on breeding fors&sice to soybean
cyst nematodand other biotic as wellaabiotic stresses. Breeding for improved protein and oll
for enhanced nutritional value for farm animals and humans is also a goal of his program. He
works closely with others on campus, as well as other institutions, whose work is related to
soybean pragction and improvement.

Earl Vories hasbeen withthe USDAARS at Portageville for 7 years, following 16 yearshwit
the University of Arkansas. Dr. Vori@gorks with management of irrigated and rainfed crops in
humid and suthumid climatestheuse of pecision agricultusl methods to monitor crop stress,
theautomation of irrigation, and water quality impacts of crop production.

Josh Loftonis an assistant professor with Louisiana State University Agricultural Center at the
Macon Ridge Research StationWinnsborqg La. and he is conducting research at the nearby
St. Joseph Research Statiddr. Lofton is a graduate of LSU in Agronomy with an emphasis in
soll fertility, plant nutrition, and crop management

Dave Verbreehas joined our group withrasearch site at Milaff,N. Dr. Dave Verbree is aew
assistant professor in crop physiology and agronomy at the Plant Sciences department of the
University of Tennesseelis research areas center on irrigation and on-enyronment
interaction.

Felix Fritschi andBill Wiebold will coordinate research efforts e newsite near Columbia,
MO. This will extend our experiment to 3@ with a total range ofdatitude.Dr. Felix Fritschi

is an assciateprofessotin the Division of Plant Sciences of the University of Missodis

main research interests are in the area of plant responses to abiotic stress. In pagicular, h
research emphasizes thiéects of water deficit and heat on plant growth and productivity.

In addition to our primary investigatol®y. Lanny Ashlock andDr. Larry Heatherly have
played instrumental roles in project development and facilitabonL_anny Ashlocks the
Research Coordinator for the M&buth Soybean Board and Research Cootualiriar the
Arkansas Soybean Promotion Bodbd. Larry Heatherlyserves a3 echnical Advisor of the
Mid-South Soybean Board and Coordinator of Research and Technology Transfer for the
Mississippi Soybean Promotion Board.

WHERE WILL THE RESEARCH BE CONDUC TED?

We haveninelocations ranipg in latitude from 30.6 to 38’8, as shown in the table below
(Table 1)

Table 1: List of locations, institutions and latitude.



\Location Institution Latitude

College Stn, TX Texas A& M 30.6
St. Joseph, LA LSU 32.0
Stoneville, MS Mississippi State 33.4
Rohwer, AR University of Arkansas 33.4
Verona, MS Mississippi State 34.6
Keiser, AR University of Arkansas 35.4
Milan, TN University ofTennessee 35.9
Fayetteville, AR University of Arkansas 36.1
Portageville, MO University of Missouri 36.4
Columbia, MO University ofMissouri 38.9

Progress Reporti 15March 2012

Our efforts since December have been focused on planning experimental details and protocols
for the coming year. On February 6, our research team, along with Dr. Lanny Ashlock and Dr.
Kelly Whiting, met in Birmingham, Alabama. At this meeting we discugsgerimental design,
research protocols, data collection, and measurements that would be used at our eight research
sites. We also went over possible varietal choices and methods to be used in scheduling
irrigation. Cooperators have received a compbatdfinalizedrandomization that is uniform

over all locations, spreadsheets for recording data, detailed instructions for data collection, and
an irrigation scheduling program that will be used at all locations.

Dr. Ashlock and Dr. Purcell have spent coesable time this quarter in securing seed for our
experimentsWe have secured seed from eight companies, with four varieties in each of the
maturity groups 3 through 6. A complete list of the varieties is shown in the table (Gelble

2). Seed has nowelen delivered to all cooperators. Our first planting will begin at our most
southern locations as soon as field conditions permit.

Table 2 List of soybean varieties for 2012.
MG Company Variety

Il Mycogen 5N342R2
I Pioneer PO3Y72
i Pioneer P93Y92
1] Morsoy RT3644

v Armor 42-M1

v Asgrow AGA4732
v Pioneer P94Y40
v Terrell Norris | REV49R11
vV Progeny 5811

V Asgrow AG5332
V Asgrow AG5532
\% Pioneer P95Y50




Vi Stine 62024

VI Asgrow AG6732
VI Hornbeck |HBKR702¢
VI Pioneer P96M60

Dr. Purcell hasuccessfully recruited postdoctoral associdta this projectDr. Montserrat
SalmerénMontse)will join the project March 29. DiSalmerércomes from Spain where she
led mult-Hlocation tests in corn. She brings great expertise in field researchjooation
statistical methods, and crop modeling expertiseSBimerdrwill have responsibilities of
coordinating data collection and analyasisl working closely with investigators at all of our
locations.

Progress Reporti 15June 2012

During the past quarter, our research efforts have been focused on establishing our experiments
at our eight locationandon data collection. With a warmehannormal spring, we began

planting on March 21 and we should complete the fourth planting date in mid June. Given that
for each planting date we have four MGs (3 through 6) with four varieties within a MG, we have
an extremely wide range of crop demaient and phenology that we are recording weekly. A
summary of the planting dates and stages of crop development for each location are provided in
the table belowSpecific reports from each location are given after the table.

Table 3: Planting dates ahphenology update from each location.

Planting date 1 Planting date 2 Planting date 3 Planting date 4
Current Current Current Current

Location Date Dev. Stage Date Dev. Stage  Date Dev. Stage  Date Dev. Stage
College Station, TX 26-Mar R5-R6 12-Apr R4-R5 4-May V-R2 25-May V2
St. Joseph, LA 6-Apr R3-R5 20-Apr R1-R2 15-May V4-V5 na na
Stoneville, MS 20-Mar R2-R5 13-Apr V-R2 10-May \% na na
Rohwer, AR 29-Mar R1-R5 24-Apr V9-R2 15-May V3-V4 na na
Verona, MS 21-Mar R2-R5 11-Apr V8-R5 17-May V1 na na
Keiser, AR 30-Mar R2-R4 19-Apr R1-R2 16-May V4 na na
Martin, TN 15-Apr V9-R1 11-May V4 31-May VC na na

Portageville, MO 2-Apr V-R5 17-Apr V-R3 10-May \% na na



College Station, TXi Travis Miller and Daniel Hathcoat

The soybean project at College Station, TX is being grown on a Weswood clay loam. This soill

has good water holding capacity witlpld of 8.0. The previous crop to these soybeans was
castor and cowpeas. These plots are flat pla
irrigated by linear irrigation. Weather conditions this spring have been favorable for growth with
timely rainfall events and mild temperatures. This week is the first where we are going to be in

the upper 9006s, so irrigation is going to be
inches per week or as needed. Three irrigations haverbade talate:0 . 750 was appl i
on Apr 21 and on May 1. The | ast ,norinsactgat i on

have been of major concern. The first planting date was sprayed for thrips, but no significant
damage was observed. Stink biage now beginning to appear in the first planting date and
plots wil be sprayed later this weelt.is expected that by the end of June, there may be some of
the MG 3 varieties ready to harvest from the first planting date.

St. Joseph, LAi Theo Udeigwe and Josh Lofton

The test was established on a hetastured soil (Sharkey clay). Previous crop grown was
sorghum. A plot consists of two 80ch wide beds (equivalent to ardw plot) with a spacing

that averages approx. 20 inches (8 drills per pMfipather condition has been favorable and no
noticeable pest damage observed. Irrigation method is furrow. Overall, the test was well planted
and no problems of concern as of ndweo Udeigwe accepted a job at Texas Tech University,
and Dr. Josh Loftonds agreed to assume project responsibilities at St. Joseph.

Stoneville, MST Bobby Golden

At Stoneville the experiment was planted on a Dubbsledtn soil, and the previous crop was cotton.
There are four rows per plot on beds that are spaced 3siaglartThere has been an extended

drought in this region until the last week in May. From the last week of May to the first week in June
we havearound 3nchesof rainfall. We anticipate planting théth plantingaround June? or 8ths

soon as the shis dry enoughThe first irrigation was applied to plang dates 1,2, and 3 on May

21, Our first planting suffered from rather severe bird feeding with stand losses approaching 50% in
some plots; otherwisee have not had any pest problems.

AG6732 sems to be having a problem with leaf crinkling in all planting dates (more so in PD 1 and
2). The entomologistsay that it is not insect relateahd it may be a viru§Ve are consulting with a
pathologist on thisTo date we have not encountered a thoésfor insect sprays.

Rohwer, AR T Larry Earnest

The MSSB Project is located on a Herlsdttloamsoil and will follow corn in an annual

rotation. We started planting on the on the 29th of March anct&ow spacing on a flat field.

When the plantseach V4 to 5 we generally try to plow a furrow that improves distribution of
water down the row. Plots consistof 5 rows and the middle three rows are used for harvest. PD1
and 2 has recieved 3 irrigations antk significant rainfall on the 4th of June. Moisture should

be adequatre for our final planting on or around the 20fhré. Insecthave posed no



problems at present and our weather has been dry. Temperatures are adequate at this point and
have not aused any pod abortions that | can see

Verona, MSiT Normie Buehring

This study is located on a Leeper silty clay loam soil. The previous crop on this study site was
corn. The study was planted with teayht inch spacing twin rows per bed on aiidéh

spacing. Rainfall in March was 27% above normal with April and May being 50 and 37%
below normal, respectively. We have applied furrow irrigation on 5/24/12 and 5/30/12 to the
first (3/21/12) and second (4/11/12) plantings. The third planting (5/17/1&lyeglcone

irrigation on 5/30/12. The fourth planting date (projected week of 6/3/12) received one preplant
irrigation (5/30/12). The Maturity Group IV, V and VI varieties with the first planting have
almost closed canopy while the Maturity Group Il vaggtmay not close canopy. Thus far no
major pest problems have been observed.

Keiser, AR Fred Bourland and Max Wyss

At Keiser,the experiment isna Sharkeysilty clay, and theprevious crop was soybeaWwe
are using beds spac88 inches apanith 7.5inchtwin rows per bed. Each plot consists of
four twins We havenot encountered any insect damage or pest isguesitii now Overall
weatherconditions have been excellent.

Martin, TN - Eric Walker

The siteat Martinis a Loring silt loam, and the previous crop was corn. The site was tilled, then
soybean was planted flat on rows spat&inchesapart. Each plot contains seven rows and is

25 feetlong. There have been no significant weed, insect, or disease problemeebfeeding

on some plots in the first planting was significant, and a fence was erected around the study to
manage this problem. Temperatures were above average in April and below average in May.
Precipitation has been below average, but timely riinés kept adequate moisture in the soil.

No irrigation has been applied.

Portageville, MO1 Earl Vories and Grover Shannon

The Portageville study has gone well thus far. Fowr plots are planted on beds with aiB6h
spacing. The soil is Tiptonvillgilt loam and furrow irrigation is used. Soybeans were grown on
the field in 2011. We experienced an uncommonly warm and dry spring and applied the first
furrow irrigation between the third and fourth planting dates. No unusual pest problems have
yet beerobserved, including herbicidesistant weeds, but resistant pigweed has become very
common in the area. If current weather forecasts prove correct, the second irrigation will be
applied soon after the fourth planting date.

Fayetteville, ART Montse Salneron and Larry Purcell

Although not originallypart of the proposed reseayeve have included one planting date at
Fayetteville of the 16 varieties (4 MGs with 4 varieties per MG) that we have at our other



locations. The experiment was planted Juoa a Captina silt loam. Plots consist of 4 rows,
spaced 18 inches apart, 20 feet in length, and planted flat. We will irrigate the field by installing
a Rainbird sprinkler system.

We will include the Fayetteville data with the other locations to underst&hdesponse to
photoperiod and temperature. We will also be making detailed measurements on leaf
development and light interception for these varieties.

One major objective of this project is to develop tools that will allow the prediction of crop
development stages for different MGs planted at any given day of year over a wide range of
latitudes.This will allow selecting best management practices (MGs and planting date) for each
location based on weather datée have begun work with the CIGRO-soybearmodel (Boote

et al, 1998¥or predicting crop development. CropGRa procesdased model that estimates
crop growth and development, accounting for weather variables and other limiting factors
(water, nitrogen) as well as management practicesp&RO has been extensively used and

given good results, but more testing and calibration in a range of latitudes, plating dates and
MGs in the midsouth is needed.

CropGRO predicts crop development based upon daily temperatures and daily photoperiods in
much thesame way that corn development is often based upon growing degree days. Soybean
MGs differ in how quickly they reach different development stages because of differing
sensitivities to temperature and especially to photoperiod. To use CropGRO for pgedictin
development, different sensitivities to temperature and photoperiod among MGs (i.e.,
coefficients) must be determined.

A large dataset from Stoneville, MS from 1976 to 2004 was used to evaluate CropGRO
performance in predicting phenology. This datasetudes results from different phenoica
stages: flowering, 1st seed, 1st pod and harvest maturity. Every year includes diffesgdt MG

i 7) and different planting dates, but not all MGs are present every year. In total 768
combinations of MG and yeand planting date were available from Stoneville, MS. A subset
of the data was selected to avoid experimemsravthe plants had been subjected to stress. For
this, only the experiments under irrigation and with a minimum vyield of 40 bushefsveere
selected. Also experiments with the same MG, year and planting date were conmiuiribed a
phenology dates averaged, resulting itotal of 173 experiments remaining.

For calibration, the odd years in the dataset were used (82 experiments). Caldmnasisted

of selecting the best phenology coefficient for each MG that predicted phenology with the
smallest error (minimum root mean square error). For validation, a different set of data is
needed to test the ability of the model to predict phenology.€Vken years were used then to
predict phenology with the crop coefficients obtained from the calibration (91 experiments).

Figure 1 shows the model predictions without calibration, only using the default crop
coefficients in DSSAICropGRO for each MG.
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Figure 1: Phenology simulation results without calibration (even years). The default phenology
coefficients in DSSATCropGRO were usefays after planting (DAP) for both simulated and
observed values are shown. The closer the data points are to thé lilashthe better the
predictive ability of the model.

After calibration with the odd years, Figure 2 shows model predictions of phenology in the even
years. All the statistics, RMSE, ME and d were improved after the calibration as compared to
simulations with the default crop coefficients (Figure 1). The high values of ME suggest that the
model is able to predict phenology better than using the average for a MG and planting date.
Note in Figure 2 that data points are cladseand more evenly distribetl around the dashed

line than in Figure 1. This indicates that we were successful in improving perfi@imance

by determining sensitivities to photoperiod and temperature for the MGs.

Further testing of the model in a wider range of latitudes and aadibrof the model under

these conditions is needed and might lead to better results (smaller RMSE). The results from the
project will be useful to calibrate the model obtaining robust crop coefficients across locations,
and the ability of the model to mhet phenology will be evaluated or improvements in the

model will be performed.
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Figure 2: Validation phenology results from the even years. The phenology coefficients from
the calibration with the odd years were udedys after planting (DAP) for boimulated and
observed values are shown. The closer the data points are to the dashed line, the better the
predictive ability of the model.

Progress Reportl5 September 2012

Since the last report, our research efforts have been completing thiadisty at some of our
locations, collecting crop development notes, managing the experiment for irrigation, disease,
and insects, and beginning harvest. At most locations, MG 3 and 4 varieties have been harvested
at the first planting date. Hopefully, well some dry weather during the next few weeks to

allow harvest to continue. Larry Earnest and his workers, with help from Montse Salmeron,

have developed the necessary methods for grading seed, and they will be grading seed for all
locations.

College Sation, TX i Travis Miller and Daniel Hathcoat

The soybean plots at College Station, TX continued to grow well from spring into summer.
Since the last report, a total of four irrigatiomsremade. In addition, 10 inches of rainfall fell
throughout the aarse of this summer. In all during the past 3 months, this trial has received 15
inches of water from both rainfall and irrigation.

In June, the maximum temperature was 104 °F, while the lowest nighttime temperature was 66
°F. The average temperaturagidg June were 95 °F and 72 °F for daytime and nighttime,



respectively. The temperatures for July ranged from 102 °F to 69 °F. The average daytime
temperature was 96 °F and the average nighttime temperature for July was 73 °F. In August the
temperaturesolr daytime and nighttime ranged from 104 °F to 69 °F, respectively. The average
high temperature for August was 99 °F whereas the average low temperature was 74 °F.
Soybean pests were a problem early in the summer. Once the crops stared setting gged, mult
applications of insecticide (Dimethoate) were made to each planting date to reduce the number
of green stink bugs. Some brown stink bugs were also visible during this time, but
predominately green stink bugs were the targeted pest. As the summesgedgast July 10,

no more chemical was applied for insect control on these plots. Grasshoppers were prevalent in
these soybeans later in the summer, though control was not an option on the insects at this stage.
Weed control was generally adequate adothe crop with the use of Roundup following the

crops emergent. However, morningglory weeds were more difficult to control once the canopy
had fully enclosed. Morningglory weeds are problematic in the third and 4th planting dates.
Yields may be reduced certain plots due to the reduction on plant growth and/or

harvestability of these plots.

Planting Date 1 (3/26/12%ll of planting date 1 has been harvested. This planting date showed
the most incidence of purple stain among the various varietie€sa8. MP93Y72 had almost

17% purple seed stain in all 4 reps of this planting date. RT3664 and P93Y92 both had about
6% purple seed stain. After this first planting date, these varieties did not show an abundance of
purple seed stain on the harvested seeddSet from this planting date was low for all maturity
groups and would be extremely difficult to harvest by machine. Grain yields from MG 3 ranged
from 3560 bu/a but averaged closer to 48 bu/a. MG 4 and 5 plots both yield&di®8a. MG

6 yielded fran 3560 bu/a, but averages will be closer to 40 bu/a.

Planting Date 2 (4/12/12)ll of this planting date has been harvested except for AG6732
(MGB6), which is in R7 and nearing R8. This entry is expected to be harvested sometime within
the next couple ofveeks. Harvested plots from MG 4 yielded a range ef3bu/a and 4®5

bu/a for MG 3. Grain yields ranged from-80 and 2550 bu/a for MG 5 and 6, respectively.
Planting Date 3 (5/4/12Y.his planting date had the first observance of iron chlorosis among
any of the tested varietieBased upon chlorosis rating2-M1, AG 5332, P93Y92, and 626P
seem to be more susceptible to iron chlorosis than the other soybean varieties. This@ould be
yield limiting factor for these varieties. At the time of this report, MG 3, 4, and 5 had been
harvested. Grain yield for MG 3 ranged from&35bu/a. MG 4 had a bushel yield of-36

bu/a. There seems to be a rep difference with MG 4 in that repsZlheave lower yields than
reps 3 and 4. MG 5 had a yield range of3%0bu/a. MG 6 in this planting date had just reached
R6 late last week and is expected to be in R7 soon.

Planting Date 4 (5/25/12): Iron chlorosis was observed early in the developnteist
planting date. No supplemental iron was added due to keeping each planting date uniform. The



varieties AG 5332, P93Y92, 441, and 62024 show the most susceptibility to iron chlorosis.

As with planting date 3, this chlorosis could be a ylatdting factor for grain yield. At the

time of this summary, only MG 3 and P94Y40 from MG 4 had been harvested. Yields for MG 3
from this group ranged from 240 bu/a. MG 5 for this planting date was in the R7 stage and

MG 6 had just reached R6. There werigedences in maturity by replication for this planting

date. MG 4 was harvested in replications 3 and 4plots were not yet ready in replications 1

and 2. Yields for MG 4 were from 34D bu/a, and are expected to be lessinreps 1 and 2 as is
indicative of P94Y40 which yielded around 15 bu/a in the first two reps.

St. Joseph, LA Josh Lofton

All soybean planting dates and maturity groups have progressed into reproductive stages, with
MG 3 and 4 of earlier planting dates already being harvested. Overall, growing conditions have
been dry; however, recent wetter weather has induced poor dondgions for earlier MG as

well as the earlier planting dates. Further, hurricane Isaac caused tremendous lodging as well as
high pod loss and rot for those cultivars that were nearing harvest. Therefore, due to the
climatic conditions of the area, tleeis/will be high weathering of the earlier harvested

soybeans. In addition to the wetter weather affecting drying conditions, heavy pressure from
cabbage loopers, stinkbugs (green, brown, andaadied) and Cercospora blight (purple seed
stain) have beepresent since latduly/earlyAugust, which is also affecting dry down

conditions. The stinkbugs and soybean loopers have been suppressed for the most part through
the use of Asana XL (100z), Coragen (30z), and Orthene (1lb). However, applied fungicide
have had little effect on Cercospora blight.

For planting date 1, all MG and cultivars appear to have smaller stature compared to the later
planting dates. Cultivars in MG 3 and 4 were harvest2d 3012, two days prior to hurricane
Isaac. Yieldsdr these two groups ranged fr@@to 52 bu/acand47to 79 bu/ador MG 3 and

4, respectively. This planting date has experienced the highest disease pressure due to the
multiple precipitation events during the later reproductive stages. Furthermorg MG
approaching R8 but, due to poor dry down conditions currently being experienced, will need
multiple days of stem and leaf dry down prior to harvest and MG 6 is currently approaching R7.
For the second planting date, MG 3 soybeans have alreadh&eested, 27-2012, with

yields ranging fron87to 72 bu/ac MG 4 has reached R8 and will be harvested the week of 9
3-2012. Maturity groups 5 and 6 have reaching R7 and R6, respectively, toward the latter part
of August.

Maturity group 3 in the tind planting date has reached R8 and will be harvested with MG4
planting date 2, the week of32012. Maturity groups 4, 5, and 6 have reached R7 (end of
August), R6 (8/16/18), and R6 (end of August), respectively.



The cultivars in the last plantirdate are still in reproductive stage with only one cultivar in

MG 3 having reached R7. Maturity group 3, 4, 5, and 6 have reached R@(30).6R6 (end

of August), R5 (8/18/25), and R5 (8/28/27), respectively. Planting dates 3 and 4 are

currently pesenting with the tallest stature and the least Cercospora incidence. This tall stature
resulted in increased lodging rate due to hurricane Isaac.

Stoneville, MSi Bobby Golden

Since our last update soybean growth has progressed well with littlerpestnes.

Applications of fungicides were made to help minimize damage associated with late season
Cercospora Hurricane | saac spared the trial as
of total rainfall over a two day period. The 4th plantingedamerged on 6/13/2012. Currently

we are in the process of harvesting plots as they fully mature. To date we have harvested the
MGIII varieties for planting dates 1, 2 and 3, the MGIV varieties for planting dates 1, 2, and 3,
and the MGV varieties forlanting dates 1 and 2. The MGVI varieties for planting date 1 and 2
are at or nearing R7. It appears that a crop desiccant application will be required to harvest the
MGVI varieties.

Rohwer, AR Larry Earnest

Growing conditions at the Rohwer Station persisted with above average temperatures coupled
with extreme drought. Irrigation was required on average of 7 to 10 days repeatedly with
beneficialrains occurring occasionally. Irrigation was actually requiresstablish moisture for
planting later in the season. Pod set and seed fill appear adequate and overall condition of the
seed looks to be improving as we move from PD1 through PD4. Soybean yields are very
respectable, and as expectgdlds vary within MGand overall range from an average of 30 to
near 8(bu/acso far.

At this time, we have harvested PD1, MG3, 4 and 5 and MG 6 are at R8. PD2, MG 3 & 4 are
harvested and MG 5 & 6 are at R7 and 8 respectively. Mg@&8tieswere harvested last week
from PD3 and MG4, 5 & 6 range from R5 to RVarieties inPD4 look very good and MG's
range from R5 to R6.

Green stem has been apparent within the earlier planted MG groups. Nodal development
appears to be increasing within MG's across planting dates ashielmal insect pressure

was observed with only one treatment needed to control worms and one to control stink bugs.
Neither infestationvasconsidered high and the pest were reduced well below treatment levels.
| fully expect to treat the later platelate once more for stink bug infestations. Disease
pressure has been minimal so far this year.

Verona, MST Normie Buehring




This study is located on a Tuscumbia silty clay loam soil. The previous crop on this study site
was corn. The study was planted with teight inch spacing twin rows per bed on aiid¢h
spacing. Rainfall for March, July and August was 27, 70 and 7% atwoweal, respectively.
Rainfall for April, May and June was 50, 37 and 64% below normal, respectively. Mean
monthly maximum air temperatures were 6, 2, 4, 3 and 2°F above normal for March, April,
May, June and July, respectively. August was 3°F below noifhalfirst furrow irrigation
(5/24/12) applied to planting dates 1 and 2; and the second (5/30/12) was applied to planting
dates 1, 2 and 3. Five (6/19/12, 6/26/12, 7/03/12, 7/31/12 and 8/06/12) of seven furrow
irrigations have been applied to all plagtiates (3/21/12, 4/11/12, 5/17/12 and 6/06/12. The
6/06/12 planting date was the only planting that required a preplant irrigation (5/30/12).

The MG Il and IV varieties in the first planting date (3/21/12) were harvested 7/30/12 and
8/22/12, respecting. The yields for MG 1l varieties ranged from 37 to 45 bu/ac. Yields for the
MG IV varieties ranged from 58 to 60 bu/ac. The MG V and MG VI varieties in the first

planting date are in the R8 and R7 development stage, respectively. The MG Il varigiges in
second planting date (4/11/12) were harvested 8/22/12. The yields ranged from 54 to 64 bu/ac.
The MG IV varieties in the second planting date are in the R8 stage of development. Both MG
V and VI varieties in the second planting date are in the Rjé stdevelopment. The MG lI,

IV, V and VI varieties in the third planting date (5/17/12) are in the R7, R7, R7 and R6 stages of
development, respectively. In the fourth planting date (6/06/12), both MG Il and IV varieties
are in the R7 development stagée MG V and VI varieties are in the R6/7 and R5 stages of
development, respectively.

No fungicides were applied to any of the varieties or planting dates. No particular diseases
(frogeye leaf spot, stem canker, cyst nematode, charcoal rot, etc) wereeab Two

insecticide applications have been applied during the growing season to control blister beetles
(6/14/12) and stink bugs (8/04/12). Since we had good canopy closure we chose to reach over
and spray the plots from the border rows with a 60 dnloT his avoids the potential damage to
the soybeans from the sprayer wheel track.

The MG IIIl and IV varietiesd maturities in pl
differences between replications in maturity and 10 to 18 days between varigtinsasMG.

This resulted in harvesting 20 days after the first variety matured. These plots showed no seed
shatter when evaluated just prior to harvest.
the combine header reel came into contact with theesoyduring harvest operations. This

most often resulted in lower yield for these plots which showed more yield variability between
replications within a variety. The combine rate of travel and the reel turning speed were in sync

(reel was not turning fast than combine rate of travel during harvest operation).

Keiser, AR Fred Bourland and Max Wyss

At Keiser, weather conditions have been. drgr planting date (PD) 1, we have furrow irrigated
four times for MG 3, five times for MG 4, six times for MGs 5 and 6. For PD2, we have
irrigated five times for MG 3, six times for MGs 4, 5, and 6. For PD3, all MGs have been
irrigated five times, and fd°D4, all MGs have been irrigated four times.



We have harvestddG 3 for PD1 and PD2, and MG 4 for PDEor PD1, the MG 5 varieties

are now at R7, MG 6 varieties are at R6. For PD2, MG 4 varieties are at R7, MG 5 varieties are
at R6, and MG 6 varietseare at R5. For PD3, MG 3 varieties are atRé¢o R7, MG4

varieties are a6, MG5 varieties range from late R5 R6,andMG 6 varieties are aR5. For

PD4, MG 3and 4varieties are at R&nd MG 5 and 6 varieties are at R5.

At this point, no inecticide treatment has been necessary. Fungicide (Folicur) was applied on
September 12 to MG 5 and 6 varieties in the late planting dates for control of frog eye leaf spot.

Yield ranges at this time are:
Planting date 1:

i MG 3: 47 to 67 bu/ac

1 MG 4: 60 to70 bu/ac

Planting date 2:

i MG 3: 54 to 84 bu/ac

Martin, TN - Eric Walker

Theresearch site at tHéniversity of Tennessee at Martin experienced several significant
setbacks. This year, the growing season was abnormally dry and hot, which delayed the last
planting date until early July. Compounding the effects of the drowghivereunable to
provideirrigation to the site. However, timely rains in July, August, and September aided crop
development and yield potential. Early season weeds, particularly pitted morningglory, proved
difficult to control, but the combination of hand removal and a secorctatgn of glyphosate
providedacceptable control, and weeds have since been a nonissue. There was no significant
insect or disease pressure, and there were no ctdfpeaificproblems. For the first and second
planting dates in late April and mMay, respectivelythe MG Il cultivars are at R8 and are
scheduledo be harvested next week. The MG IV cultivars are at R7, and the MG V and VI
cultivars are at R6. For the third ptang date, the MG Il cultivars are at R7, the MG IV and V
cultivars at R6, and MG VI cultivars at R5. The final planting date MG Ill and IV cultivars are
at R5 and the MG V and VI cultivars are at R4.

Portageville, MO1 Earl Vories and Grover Shannon

This has been an abnormally hot and dry year in southeast Missouri and the test has been furrow
irrigated 7 times beginning on May 24. Weed control was a problem due to the multiple

planting dates and inadequate control the previous year. Even with hasidgy@eorningglory

was not adequately controlled. Planting date 1 was seeded April 2. MG3 plots were harvested

on 8/30 and yields (bushels/acre adjusted to 13% MC) averaged 50.2 (5N342R2) to 71.8
(P93Y92). MG4 plots are ready for harvest. Most other pldsat R6. Planting date 2 was

seeded April 17. MG3 plots were harvested on 8/30 and yields averaged 59.4 (RT3644) to 72.2
(P93Y92). MG4 plots are ready for harvest. Most other plots are at R6. Planting date 3 was
seeded May 10. MG3 plots are ready fonveat. Other plots range from R5 to R7. Planting date



4 was seeded June 12 and plots range from R5 to R6.Sudden death syndrome (SDS) has been
observed in several plots. Although not originally part of the protocol, SDS ratings will be
included.

Fayetteville, ART Montse Salmeron and Larry Purcell

An experiment with one planting dat&une 2)was included in Fayettevillen a Captina silt
loamwith the 16 varieties (4 MG with 4 varieties per MG) used at the rest of locations. Plots
consist of 4 rows, spadel8 inches apart, 20 feet in length, and planted flat. The experiment
was irrigated by a Rainbird sprinkler system.

Results from this experiment will be included with the other locations to study the response of
crop development and yietd photoperiodand temperaturtor the different MGsFurthermore,

a more extensive phenology monitoring and destructive measurements of biomass, leaf area,
and partitioning to pods and seeds are being condattad location Thesedata will be used

for soybean cromodels calibrations. A destructive measuremenhéovest indexand leaf area
was performed on July 6th by sampling 3 plants per plot. Another destructive measurement of
0.5 m2 per plot will be performed at R6 stage for total biomass, pod and seeodnagtiand

leaf area. MG lll cultivars were sampled already on August 30th.

All soybean MGs have progressed into reproductive stages, ranging franstB@e for MGs
[, to R5-6 stage in MGs VI. Severe disease and pest damage has not been observdg,aand o
localizedtreatment of Karate was applied fantrol of blister beetle.

Fraction of ground coverage was measured with digital images. This measurement has been
found to be well related to light interception (Purcell, 2000). Pictures were takea digital

camera set about 6 feet above the canopy twice a week. Measurements of ground coverage were
taken as well at three other locations once a week: Keiser, AR; Rohwer, AR; and Stoneville,

MS. Pictures were taken until canopy closure. The aim oéthesasurements is to explain light
interception as a function of temperature, planting date, cultivar and other environmental factors
to estimate the optimum row spacing to maximize light interception for every MG and planting
date. Results frorthesdocaions and planting dateare shown in Figure.3
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Figure 3: Fraction of canopy coverage over the soybean growing season and until canopy
closure at four different locations (Fayetteville, AR; Keiser, AR; Stoneville, MS; Rohwer, AR)
and for evenplanting date (PD) studied. Theaxis is expressed as cumulative temperature
calculated with a base temperature of 7 °C.

Other activities of the Postdoctoral research associate Montse Salmeron have consisted in
preparing a procedure for the seed gradingithia¢ingconductecht Rohwer, AR. The seed
grading will include: moisture and test weight, 100 seeds weight, % afrfiareaterial, % of
damaged seeds, and % of weather, insect or green damaged seeds.

Montse Salmeron has alparticipated irthe AgMIP (Agricultural Model Intercomparison and
Improvement Project) North America Regional Workshop held in Ames, 10 from Seg@tem

4th to September 7th 2012. One goal within this project is to advance in crop model
improvement for simulations in conditions of climate change (elevated CO2, temperature and
variable water availability). The AgMIP project creates a platform for resees to interact.

Different soybean crop models were discussed, and the potential and limitations of the different
models was discussed. The present project can benefit from this interaction, as the implications
of crop simulationgo high temperature calitions can be relevant for soybean yield and
phenology estimations in the Mislouth. The AgMIP project offers as well a soybean database
that can be used for model testing. Outputs from this project will be of benefit to the AgMIP



project as well for cromodel testing in the conditions of the M&buth in order to improve
yield estimations and phenology predictions in our conditions.

Progress Reportl5 December2012

Project highlights:

1 Plots have been harvested from all locations, and overall yieldswsey good.

1 We have begun a preliminary analysis of yield and crop development data.

1 Prediction of soybean development using a crop model agrees well with observed
data and will likely improve with additional data.

1 Seed from MG 3 and 4 have been gradedi\se have begun seed quality evaluation.

91 Dr. Purcell and Dr. Salmeron presenged s u mmary of the first vy
MidSouth Soybean Board meeting in December.

1 Dr. Dave Verbree will be joining our group and wilivea research site at
Milan, TN.

1 Dr. Felix Fritschi and Dr. Bill Wiebold will also be joining our group amtl have a
site near Columbia, MO. This will extend our experiment fiN38ith a total range
of 9° latitude.

Since the last report, our research efforts have been mainly fomusetlecting the lastf the
development notes and harvesting plots. At all locations, all planting dates and MG have been
harvestedMost sed samples have been senRohwer, AR (Larry Earnest) for seed grading.

At each location, the last development drarvest results are being compiled and sent to
Fayetteville, AR. Further information (irrigatiosoil description weather data) is being

prepared and sent to Fayetteville, ARR the modeling objective of the project.

College Station, TXi Travis Mill er and Daniel Hathcoat

At College Stationall plots have been harvested and a seed subsasgpieto Rohwer, AR.

All data collected durinthe during seasaat the end of the seasbas been sent to Fayetteville,
AR.

Regarding pests damages, anobserved late season infestation of red striped stink bugs
delayed maturity of some of the plots in tfiéadd 4" planting dates and impacted yields.

Planting date 3 (5/4/12): The variety AG6732 succumbed to a late sagesiationof the red
bandedstink bugs. These platdesides having flat pods, were still green and eventually
discardedMG 5and6 varietieshad a yield range of 285 bu/a.

Planting Date 4 (5/25/12): At themte of this report, all plots haveeen either harvested or
discardedbecause of stink bug damagéhe later maturing plots (MG 6) for this planting date
had all succumbed to the effects of the-bedided stink bug. These plots were slow to mature
and most dichot have any seed. Once the ratings were taken, these plotplerd under.



Grain yields for this planting date ranged from4bbu/a for MG 3 and 4, and -B% bu/a for
MG 5.

St. Joseph, LA Josh Lofton

Since the last update, all soybean maturity groups and planting dates have been harvested with
harvest datading successfully collected. The remainder of the growing season was favorable
for lateseason growth and ddown with the exception of periods of wetter weather at the first
of Septenber and the first of OctobeFhese conditions caused minor delaysptimum

harvesting times compared to others, whickuim may influence soybean quality. Sporadic
precipitation events supplied adequate water for soybean growth and no further irrigation was
applied, in accordance with the irrigation scheduler. Highspresfrom lateseason stinkbug
(mostly green and rebdanded) was widspread throughout northeast Louisiana. These were
suppressed through the use of Coragen (30z) and Orthene (1lb). As shown from other studies
throughout northeast Louisiana, fungicideglecation had little efficacy to control Cercospora
blight (purple seed stain) and cultivars showed varying degrees of susceptibility.

The trialds soybean yield fell within current
data for the 2018rowing season agree with current Louisiana planting practices (as well as
previousy demonstrated datayith planting MG IV anadV in the month of April achievinthe

highestand most consistent yields. Average yield ranges for each maturity groupatidgpl

dates as well as data collected at matwiitywn below

Planting date 1:
T MG lll- 27 to 45 bushels per acre

1 MG IV- 54 to 63 bushels per acre
1 MG V- 64 to 79 bushels per acre
1 MG VI- 47 to 80 bushels per acre

Planting date 2:
1 MG lll- 47 to 64 bushslper acre

1 MG IV-60 to 70 bushels per acre
1 MG V-66 to 77 bushels per acre
1 MG VI- 34 to 74 bushels per acre

Planting date 3:
1 MG lll- 56 to 66 bushels per acre

1 MG IV-58to 67 bushels per acre
1 MG V- 56 to 66 bushels per acre
1 MG VI- 37 to 60 bushels percre

Planting date 4:
1 MG Ill- 45 to 52 bushels per acre

1 MG IV-52 to 62 bushels per acre
1 MG V- 54 to 59 bushels per acre




1 MG VI- 38 to 47 bushels per acre

Table 4. Measured data at maturity averaged across replication and cultivars for the 20
growing season in St. Joseph, Louisiana.

Planting DateMaturity group  Height Nodes Lodging ratingGreen Stem ratingShattering rating
(cm) (Number) (1to 5 scale)
1 " 45.9 13.6 1.0 1.9 2.0
1 v 58.3 15.7 11 3.5 1.2
1 \Y, 63.0 18.8 1.0 4.1 11
1 VI 53.6 15.9 1.0 2.2 1.0
2 i 64.7 14.8 1.0 1.9 1.4
2 v 84.7 19.8 1.0 2.6 11
2 \Y 81.6 20.2 1.6 2.7 1.2
2 VI 86.9 18.0 1.2 15 1.0
3 1" 89.6 19.9 13 1.7 11
3 v 92.4 20.7 1.7 2.0 11
3 Y 92.0 20.0 2.1 1.4 1.0
3 VI 105.7 20.4 1.9 1.8 1.0
4 " 71.2 18.1 14 1.9 1.0
4 v 715 18.5 11 15 1.0
4 Y 80.4 18.7 1.8 2.8 1.0
4 VI 88.2 18.9 1.0 1.8 1.0

Stoneville, MST Bobby Golden

At Stoneville, since our last update all record keeping and harvest activities have been

conpleted. All grain samples have been transported to Arkansas for analysis. Preliminary
results suggest that data variability within in the triat@slightly higher than expected, but not

uncommon for field trials at the DREC. Because of large footprititeoftrial, soil difference

undoubtedly played a role partially explaining the variability. Alsaafter consideration of the

experiment al
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differing plot sizes could hawantributed to the variability.

Rohwer, AR T Larry Earnest

All development and harvest notesre fnished duing thisreportingperiod. Planting daté
and the MG Viplotswere the last to readfarvest maturityR8) around Octobe20, 2012

Harvestwas completed shortly after that.

ft

from 400
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Half of the samples received from all locations for seed grading have been processed and sent to

the Arkansas State Plant Board for seed quality analysis (accelerated aging, standard



germination, oil and protein concentoms). The only samples that have not been received yet
are the ones from the Martin, TN location and the MG VI sanipbes Portageville, MO, but
these are expected to be received soon.

Verona, MSiT Normie Buehring

Since the lasteport, all data wrecollected and harvest yield was completed by October 22,
2012.The AG5332 soybean variety planted March 23, 2012 matured 4 weeks earlier than the
other MG V varieties which resulted in seed shatter and yield3essl sulsamples from each
plot have beesent to the Rohwer, AR location for seed grading and quality analysis.

Fertilizer (P and K) application, land preparation andvatiter herbicide application
operations have been completed on next yearos

Keiser, AR Fred Bourland and Max Wyss

At Keiser, the experiment is on Sharkey sdigy, and the previous crop was soybean. We are
using beds spaced 38 inches apart with 7.5 inch twin rows per bed. Each plot consists of four
twins. We finished harvesting #I7-12. Hanesting in Keisehas been difficult because of

having only one plot combine on a large statibior the last planting date, MG 6 cultivars had
late-season frogeye leaf spot, which required fungicide treatment, but this was the only major
pest problem wereounteredWe are making plans to bed the field where this experiment will
be next year; this year the field was in corn.

Martin, TN - Eric Walker

Since September 15, the soybean at the site in Martin, TN, reached full maturity without pest
andweather stresses. However, untimely late season rains coupled with plot combine
mechanical problems delayed harvest until late October, resulting in significant shattering losses
of the MG lll cultivars in the first planting (late April). Harvesting of @ibts was completed by
mid-November, and packaging of seed for shipment for analysis is nearing completion.

Portageville, MO1 Earl Vories and Grover Shannon

This was an abnormally hot and dry year in southeast Missouri and the test was furrow irrigated
7 times from May 24 to August 24. Weed control was a problem due to the multiple planting
dates and inadequate control the previous year. Even with hand weeding, morning glory was not
adequately controlled and morning glory seeds were observed in testsamples. The

location chosen for 2013 following corn should be greatly improved. Sudden death syndrome
(SDS) was observed in several MG5 and MG6 plots. Although SDS ratings were not originally
part of the protocol, infested plots were noted. The nféettad cultivar appeared to be 6202

4. Cyst nematode samples will be collected from the 2013 site.



Table 5 Preliminary yield (bushels/acre adjusted to 13% MC)

Maturity Group

Maximum average yield

(cultivar)

Minimum average yield

(cultivar)

Planting cte 1, seeded April 2

MG3* 71.8 (P93Y92) 50.2 (5N342R2)
MG4 60.2 (P94Y90 54.1 (REV49R11)
MG5 56.6 (P95Y50) 42.4 (5811)

MG6 36.0 (62024) 28.9 (AG6732)
Planting date 2, seeded April 17

MG3* 72.2 (P93Y92) 59.4 (RT3644)
MG4 62.3 (42M1) 53.2 (P94Y40)
MG5 49.2 (AG5332) 43.5 (5811)

MG6 40.0 (HBKR7028) 29.7 (AG6732)

Planting date 3, seeded May

10

MG3

58.5 (P93Y72)

45.5 (RT3644)

MG4 44.6 (42M1) 37.7 (AG4732)
MG5 55.5 (P95Y50) 41.4 (5811)
MG6 39.5 (HBKR7028) 28.6 (AG6732)

Planting date 4, seedddne 12

MG3

48.7 (5N342R2)

39.2 (RT3644)

MG4 47.9 (REV49R11) 40.8 (AG4732)
MG5 48.8 (AG5332) 37.7 (5811)
MG6 43.6 (62024) 32.0 (HBKR7028)

* included in previous report

Fayetteville, ART Montse Salmeron and Larry Purcell

Sinceour last report, thexperiment conducted in Fayetteville, ARh one planting date (June

2) has been harvesteDevelopment anfinal seed yielchotes have been takeas well asnotes
takenduring season data on biomass and leafiadex at R6Forthe later maturity graqus (5

and 6), an infestation of skrbugs wa®bserved and treated with Karalde last irrigation

event wasppliedon October 4 The MG 3 plots were the first to be harvested on September 25.
The MG 6 plots were harvested the latest on October 31.

During seedlevelopment, as the crop approachhgsiologicaland harvestnaturity,additional
measurements were takientwo cultivars of MG 5 and two cultivars of MG 6. Pictures of the
pods were taken from late R6 until all the pods were dry. All the froth three plants per plot
were harvested, taken to the lab, and a picture with a green and yellow reference disk was taken.
The color of the podeelativeto the disksolorwas then analyzed wittigital-imagng
software(SigmaScan Pro)rhe seed siz€100 seed weightyas monitoredver time and

related to the pod color and the date of observed physiological maturity (R7) in the field. Some
preliminary results are shown in Figures 4 and 5. The aim of this studgusmify if there is a
significantseed size increase after R7 andletermine howhis relates with the pod color.
Furthermore, the variability of the responses of 4 soybean varieties with a range in mature pod
color will be studied.



Figure 4 shows that for the MG V cultivars, 1€€edweight was approximately at a maximum
when physiological maturity was observed (shown as the red data point in the tigife)

the MG VI cultivars, there was substantial increase in seed weight after physiological maturity
was observed. Figure 5 shothsit observed physiological maturity occurred at similar hue
colors. These results may have important implications with regards to when to terminate
irrigation or apply a harvest ailor example, at yields of 60 bu/ac, if seed growth termination
at the dserved date of physiological maturity decreased thes2@@ weight from 13 gto 11 g

(as shown for AG6732 in Figure 4), then yields would be decreased by 10 bu/ac.
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Preliminaryresults from all locations

Development data during season and at final harvest, as vgekkdsveight, humidity and
harvest notes lva been received from most locationgh the exception oMartin, TN and
Patageville, MO.Rohwer, AR has submétidata collectediuring seasobutthey are
finalizing data collected at the end of the season.

A preliminarystatistical analysis of the yietthtashows a significant effect of planting date,
maturity group and the varieties used within maturity group, as well as significant effect of the
interaction of planting date and maturity group for each location. The best option of maturity
group waglependat oneach planting date and location. Soybean seed ymldsaged by

planting date and maturity group for each locagtemeshown in Table 6

Table 6: Yields forplanting date and maturity grosifor each locationaveraged over cultivars
within a matrrity group Means followed by different lettensdicate differecesamong
maturity groupswithin eachplanting dateand location.

Locations

College Station, St. Joseph, Stoneville, Verona,
TX LA MS MS Keiser, AR

seedyield (bu ac)

Planting date 1

MGIII 47.3 34.7c 21.4c 45.3b 45.0b
MGIV 51.6 59.2bc 48.6b 61l.4a 54.1a
MGV 48.2 71.0a 47.1b 58.4a 60.0a
MG VI 43.0 65.2ab 71.4a 47.6b 46.1b
Planting date 2
MGIII 55.6a 53.4b 48.7b 59.7b 56.1a
MGIV 63.4a 66.9a 68.0a 68.2a 62.0a
MGV 53.3a 73.4a 60.3ab 63.9ab 56.3a
MG VI 32.3b 60.0b 60.0ab 43.8c 43.6b
Planting date 3
MGIII 43.0a 62.4a 71.2a 63.6a 60.2a
MG IV 43.7a 62.6a 68.8a 57.0b 62.7a
MGV 26.5b 62.8a 65.0ab 50.1c 53.5a
MG VI 26.6b 52.2b 54.3b 37.3d 48.6b
Planting date 4
MGIII 28.9 48.1b 67.3 52.4a 53.3b
MGIV 26.4 56.7a 61.4 49.3a 54.9ab
MGV 19.6 56.0a 61.0 41.7b 51.4b

MG VI 16.6 42.8b 68.6 27.0c 63.4a




Regarding the development data, there was a strong effect of the planting date and maturity
group used on the observed dates of flowering, start of seed filling and physiological maturity.
The length of the vegetative and reproductive periods increasednattrity group. Within
maturity group, the duration of the reproductive period decreased as the planting date was
delayed (example for Verona in Figure 6).

Verona, MS

MG Il PD 1
MG Il PD 2
MG Il PD 3
MG Il PD 4

MG IV PD1
MG IV PD 2
MG IV PD 3
MG IV PD 4

MGV PD1
MGV PD 2
MGV PD3
MGV PD4

MG VI PD 1
MG VI PD 2
MG VI PD 3
MG VI PD 4

60 80 100 120 140

Days after emergence
Figure 6: Scheme of the length of the vegetative period (green) and the reproductive period
(orange) averaged by maturity group (MG) and planting date (PD) in Verond,hdsS.
beginning of the R5 period is also indicated in the figure.

The preliminary results on phology simulatiorwith DSSAT-CROPGRGSoybearshow a
relatively good agreement with observed data for beginning of flowering (R1), beginning of
seed filling (R5) and physiological maturity (R7) at all locations (Figur&imulations were
conducted withte default cultivar coefficient in CROPGR&bybean and no calibration was
made.
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Figure 7. Simulated and observed dates of beginning flowering (R1), beginning seed filling
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College Station, TX

Mean Obs =36 Sim =37

Verona, MS Mean Obs =46 Sim =42
Stoneville, MS Mean Obs =42 Sim =42
St. Joseph, LA Mean Obs =38 Sim =39
Fayetteville, AR Mean Obs =46 Sim =47
Keiser, AR Mean Obs =49 Sim =46

College Station, TX

Mean Obs =65 Sim =66

Verona, MS Mean Obs =69 Sim =74
Stoneville, MS Mean Obs =66 Sim =72
St. Joseph, LA Mean Obs =71 Sim =70
Fayetteville, AR Mean Obs =71 Sim =75
Keiser, AR Mean Obs =79 Sim =81

RMSE = 3.1 days
RMSE =9.4 days
RMSE =7.8 days
RMSE =5.5 days
RMSE =5.8 days
RMSE = 8.5 days

RMSE = 7.8 days
RMSE = 8.4 days
RMSE =11.3 days
RMSE =4.3 days
RMSE = 6.6 days
RMSE =7.7 days

College Station, TX  Mean Obs =109

Sim =117 RMSE =10.2 days

Verona, MS
Stoneville, MS
St. Joseph, LA
Fayetteville, AR
Keiser, AR

Mean Obs =108
Mean Obs =120
Mean Obs =115
Mean Obs =120
Mean Obs =129

Sim =124
Sim =122
Sim =116
Sim =116
Sim =124

RMSE =17.5 days
RMSE =12.1 days
RMSE =4.9 days
RMSE =5.6 days
RMSE =7.9 days

(R5), and physiological maturity (R7) expressed as days after planting (DAP).€BEme m

observed and simulated dates for each location and the associated root mean square error

(RMSE) with the model predictions is shown in the right side of the graph.
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Project highlights:

Project highlights:

1 Datasets from 2012 with harvest data andeason notes have been collected from
all experimental sites except from Martin, TN and Portageville, MO.

1 Soybean seed for Marietieshas been orderettom Pioneer, Asgrow, Morsoy,
Mycogen, Progeny, Terrell Nios, and Stine. These are commeregailietiesof
MGs from 3 to 6. One third of the seed has been received and we are expecting to
receivethe rest of the seed between March 15 an&26d will be shipped as soon
as possible to all locations.

1 All locations have delimited the experimental field for the 2013 experiment.

91 Dr. Eric Walker has left our group and Dr. Dave Verliras joinedhe projecand
is replagng the location in Tennessee waimew research site at Milan, TN.

91 Dr. Felix Fritschi and Dr. BilWiebold have joined our group with a new site near
Columbia, MO. This new location extends the latitude range in our experiment to
3¥N.

1 A project meeting was held in Memphis, TN on Januafy Zhe experimental
results from all locations were presentadd each collaborator discussed their main
difficulties during the 2012 growing season. A significant improvement in field
notes and management of 2013 growing season can be expected from this meeting.
A representative from each experimental site was tbattend the meeting,
including Dr. Felix Fritschi and Dr. Dave Verbree from the new locations.

Since the last report, our research efforts have been focused on analyzing the first year
experimental resulthat are be presented below. Also we have lseemitted to getting all
seed readfor the new growingeason 2013.

All locations report that they are ready for planting once seed is received, frost danger has
passed, and once the soil has dried sufficiently. Specific comments from soméochtans
are noted below.

Stoneville, MST Bobby Golden.

At Stoneville,the new field for the 2013 growing season has been delimited, but the weather
conditions have been too wet to conduct any field work. Ifxtimel and dry weather keeps iip
will be possible to establish rows by timéddle of this week.

Rohwer, AR T Larry Earnest




We have nopreparedhesoil at thetest site this year. At present we are above rainfall and
looks like we will enter this year with adequate soil moistOnar. field will follow corn in a

rotation and will plant on 38" beds planted with a twin row planter. Plots will consist of 4 rows
25ft long with a 5ft alley. Plstwill be trimmed to 2Gt duringthe seasorandto 16ft for
harvestThe same staffve had 6r 2012 will have responsibilitighkis year for phenology data

in season as well as seed quality testing. Irrigation will be monitored according to the University
of Arkansas irrigation scheduler system at 1.75 soil moisture deficit. Insect, diseaseeaisd w
will be controlled using University IPM based recommendation. Seed Analysis will begin as
soon as harvested seed arrives. Standards for testing will be evaluated following &ais year
results to improve results and maintain a cost effective levekfdiy we will receive seed

within two weeks to get packaged and ready for the first planting in late March to the first of
April.

Verona, MST Normie Buehring

At Verona, MS, dta collection sheets have been updated for 2013. Herbicides, insecticides,
flag, stakes and necessary supplies have been purchased in preparation for the upcoming
planting seasorRepair parts for plot planter, pesticide sprayer applicators are in the process of
being purchased.

Keiser, AR Fred Bourland and Max Wyss

Soil corditions at Keiser are very wet and have prevented field work up to this point.

Milan, TN i Dave Verbree

Planning meetingat Milan, TNwere held to allocate land and field equipment and to discuss
crop management logistics for the trial. A workplantfar trial was submitted and approved.
The trial will be located under a cenfavot at the Milan Research and Education Cewter.
summer worker position has beaivartised and interviewed to aid in field scouting and data
collection. An infield weatherstation with rain gauge, electric fencing, and various inputs for
the field trial were purchased. The field has remained wet due to-abovel rainfall but we
expect to apply fertilizer and budown herbicides this week, weather permitting.

Columbia, MO

Field site has been selected atBnadford Research Centarabout 6 miles east of Columbia,
MO. Soil type is a Mexico silt loam. The site will be planted without tillage and the previous
crop is corn. Data collected from this location will form tbendation for an MS thesis. Bill
Schelp has been identified as the graduate student responsible for collection data. We are
waiting for seed to arrive and soil to dry so we can prepare for our first planting date.

Fayetteville, ART Montse Salmeron and_arry Purcell




Datasets from 2012 with harvest data and during season notes have been collected from all
experimental sites except frahartin, TN and Portageville, MQAverageyields per location
and planting dte are presented below (Tab)e 7

Table 7: Yields for planting date and maturity groups for each location, averaged awarsul
within a maturity groupValues in brackets indicate standard deviation.

Locations

Planting Date 1 Planting Date 2 Planting Date 3 Planting Date 4
—————— seed yield (bu a?)

College Station, TX

MG 48 (7) 54 (11) 43 (6) 29 (10)
MGIV 49 (12) 63 (13) 44 (5) 24 (8)
MGV 48 (16) 54 (9) 26 (6) 19 (6)
MG VI 41 (7) 30 (12) 24 (5) 13 (6)
Keiser, AR
MGl 45 (9) 56 (17) 60 (5) 53 (5)
MGIV 54 (8) 62 (6) 62 (4) 54 (9)
MGV 59 (5) 56 (7) 53 (10) 51 (8)
MG VI 46 (12) 43 (13) 48 (8) 63 (14)
St. Joseph, LA
MG 34 (8) 53 (9) 62 (9) 48 (5)
MGIV 59 (11) 66 (6) 62 (4) 56 (5)
MGV 71 (8) 73 (6) 62 (6) 55 (3)
MG VI 65 (13) 59 (16) 52 (12) 42 (5)
Stoneville, MS
MGIII 21 (7) 48 (7) 71 (6) 67 (14)
MGIV 48 (6) 68 (8) 68 (8) 61 (7)
MGV 47 (21) 60 (17) 64 (14) 60 (9)
MG VI 71 (12) 60 (18) 54 (9) 68 (13)
Verona,MS
MG 45 (7) 59 (6) 63 (3) 52 (3)
MG IV 61 (6) 68 (5) 56 (2) 49 (5)
MGV 58 (15) 63 (9) 50 (6) 41 (6)
MG VI 47 (9) 43 (8) 37 (8) 27 (5)
Rohwer, AR
MGl 51 (2) 58 (18) 47 (8) 32 (6)
MGIV 50 (10) 55 (8) 42 (9) 43 (5)
MGV 53 (5) 53 (9) 41 (7) 48 (10)
MG VI 50 (10) 47 (14) 45 (4) 47 (4)

Fayetteville, AR
MGIII 61 (8)




MGIV
MGV
MGVI

70 (7)
61 (7)
44 (6)

A summary of thdest choice of maturity groyMG) and planting datéor each locatiotis

shown in Figure 8in general, as planting dates are delayed in each location, the best option of
MG shifts from later to earlier MGs. Maximum yields can be reached at each location with one
or more MGs, with the exception of the most southern locat®ingoseph and College Station,
where the latest planting dates significantly reduced yields.

KEISER, AR Maturity Group STONEVILLE, MS Maturity Group
Planting Date 1] \" Vv Vi Planting Date 111 v Vv Vi
1 1 21e 49d 47d
2 2 49d
3 3
4 51 bcde 4
VERONA, MS Maturity Group STJOSEPH, LA Maturity Group
Planting Date 11} v \') Vi Planting Date 1] v \') Vi
1 48 cde 1 35f 59 bed
2 44 de 2 53 cde 58 becd
3 50 bed 37 ef 3 52 cde
4 49 bed 42 de 27 f 4 48 de 57 bed 56 bed 43 ef
RHOWER, AR Maturity Group COLLEGE ST, TX Maturity Group
Planting Date 11l v \'J VI Planting Date {11 v \') Vi
1 41 def 1 47 be 52 be 49 be 43 cd
3 41 def 40 ef 3 43 cd 44 cd 27 ef =
4 32f 43 bede 4 28 ef 26 ef 19f -
Yields significantly lower

Figure 8. Average yields per location, planting date, and maturity graugraged over

cultivars Cells in dark greeimdicatethe maximum yield per location and the treatments with a
yield not significantly lower than maximum yield for that location. Cells in light color indicate
yields significantly lower than the maximum yield for that location.

In order tofurtherstudy theeffect of the choice of MG and in particular Weriety effect on
soybean grain yieldh stabilityanalysis was conducted using a regression approach (Finlay and
Wilkinson, 1963) An environmentayield index wa obtainedor each location and planting

date combination as the averageld of all varieties for that location and planting date.
regression is then obtained for each genopjptingthe yield of that variety at each location

and planting day against the environmental in@&ability is neasured as the slope of this



regression. Slopes > 1 indicate low stability, whereas slopes < 1 indicate higher stability across
environments for that genotyp&n example for two varieties is shown in FigurdBie effect

of the relative maturity group ahe yield stability of a given genotype is shown in Figure 10.

Yield stabilityappears talecreasas relative maturity group of a soybean variety increases.

Yield stability appears to decrease as relative maturity group of a soybean variety increases. MG
4 soybean have yields that are generally stable (slope close to 1) and their yields, when averaged
over all environments, are the highest.
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Figure 9: Regressiornf the grain yield for twwarietiesagainsthe Environmental Index
obtained for each comhation of location and planting datEhe slope of the regression
indicates the yield stabilitior thatgenotype.
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Figure 10: Effect of the choice of relative maturity group on the yield stability of a variety,
expressed as the slope of the regressidhefield for each variety against the environmental
index

Regarding the results froseed quality analysigan update of the analygisrformedso far and
some preliminary results is shown below:

1 Seed gradingSeed grading ibeingconducted at Rohwer, AR under the coordination of
Larry EarnestApproximately 75%of the samples have been processed so far for
dockageseed sizeand seed damage.

1 Standard germination andcaterated aigg. About 35%o0f the samples have been
analyzed fo standard germination and accelerated adgaugne preliminary results are
shown below in Figurél. Both standard germination and accelerated aging show an
increase in seed quality with later planting dabed with later maturity at the early
planting dées

1 Protein and oil contenSamples will be sent from Rohwer, ARthe USDA-ARS
laboratory in Peoria, IL after the seed grading has been comhplete
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Figure 11 Standard germination and germination after accelerated aging at each location and
plantingdate.Data averaged for each planting date across varieties and maturity groups.
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Project highlights:

1 Soybean seed from 4 MGs and 16 varieties was received and sent to all
collaborators.

1 1 to 4planting dates have been establisitEghending on the location. The wet
weather this year has delayed plantingiostcases compared to last year.

1 Seal grading results (seed size and seed damage) conductelvedrRAR, have
been completed.

1 Two thirdsof the results from germination and accelerated aging have been
completed.

T An abstract f dtabiliy of poghsan wetd arel guility bvere didefi
range of maturities and planting dates in the Midsbhtts been submitted to the ASA,
CSSA, $SSA meeting 2013, where results from the first year of the project will be
presented.

Since the last report, our efforts have been focused on getting all the seed ready &addcshipp
all locations, as well agvisingthis yead experimentaprotocols ad experimental design for
our collaboratorsOur research efforts have been focused on analyzing seed quality results.

Specific comments from our locations are noted below.

College Station, TXi Travis Miller , Clark Neely, and Daniel Hathcoat




Soybeans we again planted this spring on a Weswood silt loam. To avoid the late freezes this
spring, planng began later than last year. Wave completed the fourth and final planting date.
Our planting dates thus occurred on April 9, April 26, May 13, and May 30. April 9 and May 13
plantings were successful. The April 26 planting had some soil crusting after a rain event, which
resulted ina somewhat lesser stand, but it is still in relatively good shape. There was another
heavy rain event on June 2 and so we will have to watch emergence on the fourth planting date
as well.On June 4he topsoil was still moist and approximately 10% of sagdlhad broken

through. Plant development of the first planting date is around the R2 stage, followedviey V5

for planting two, and V22/3 for planting three.

There waghrip pressure earlier on and some armyworms present last week; hpthieser

were spayed (on May 7 and May 31, respectively) before any significant damage occurred.
College Station has received very near average rainfall so far this year. April was on the dry
side, which required one irrigauMagms (0. 50) pr
provided sufficient precipitation and thus our soil moisture is in good shape. We have had no
disease or weed issues to speak of.

St. Joseph, LAI Josh Lofton

At St. Joseph, tests were established in a mixed soil complex (SHarke@aNewellton

complex), with clay topsoil above a silt loamhe pevious crop growin our field this year

was cotton. Plots consist of two-8@&h wide beds in similar configurah as the previous year
(eight20-inch drill row plots). Overall, spring weather conditions were very unfavorable for
timely planting, with heavy saturation periods and late freeze conditions. This prevented
soybean planting until lat&pril or early-May for much of the region. While planting

conditions were very unfavorable at times, the test was well planted and exhibited very good
emergence. The first three planting dates have been successfully planted with the final planting
anticipated for the wéeof June 18. Phenology data has begun to be taken on the first three
planting dates and will commence shortly for the final planting date. No early season insect
damage has been recorded, but all plots have received-apesience glyphosate apptioa

to deal with existing and early season weed pressure. No irrigation has been applied to date due
to moist conditions; however, irrigation will be applied through furrow irrigation when

indicated using the irrigation calculator.

Stoneville, MST Bobby Golden

Currently planting dates and 2 are up and have excellent stani@tidg date 1 is at R2 and
V7. RHanting date? isat V2 We received another 1.5 rain over the week@vel will not be

able to plant planting daBuntil it dries. Currentlyve have not had to irrigate. It seems that
5332 is acting like a late 4 not a 5. Other than that no problems have been encountered.

Rohwer, AR T Larry Earnest

Mid-South soybean plots at the Rohwer Research Statedallowing corn in 2013 on an

Herbert Silt Loam soil. Plots wepanted on 38" beds in a twin row system spaceah&b6p of

the bedPlanting Date 1 was planted April 26th and emerged nine days later on May 5th. Stands
for PD1 are excellent at 90% or better. Plagnfrate 2 was planted on May 20th and emerged



May 27th followng a hard packing rain. Two days later, we received an addifidsvinches
of rain. Stand arefair to good with 75 to 80% emerged. Some of the plaat@strugglal from
compaction and the tdedons snapped at and below the soil surfAoeextremely tight seal
around the cotyledons under the soil line rendered a rotary hoe useless. We have managed,
between rains and floods, keep the plots clean with residual and topical applications of
herbicides. No insects or disease are preseml.3 is scheduled to plant between the 7th and
10th of June anBD4 around June 28 to 30th. Maturity Group$ldtshave reached R1 to R2
with an average of 6 nodes present B IV's have reached R1 and sildreach R2 by the
end of the week with 6 to 7 nodes present. MG V and Vagéenodes on average. Average
canopy closurés 42% for PD1 and 10% for PD2. PD3 and 4 sites will reseather burndown
andresidual herbicide before planting.

SeedGradingis complete for all locations in 2012 and databeing reviewed and edited for
analysis by Dr. Montse Salmeron. Kristen ,Meagon and Becky are completing the seed packets
for Oil and Protein analysis and should be shipped by the end of this week. @eehait-

South Project is off to an excellent start for the year. Temperatures have moderated enough to
stimulate normagrowth and germination. Rainfall has been adequate to eliminate the need for
irrigation to this point. Quite different from last year€eVdre latethis year but last year was
extremely early. Contrasting years to date that have created the need for unique and different
farming/experimental practices in both years to accomplish our goals. Can't wait to see how this
will turn out!

Verona, MST Normie Buehring

This study is located on a Leeper silty clay loam soil. The previous crop on this study site was
corn. The study was planted with tveayht inch spacing twin rows per bed on aid¢h

spacing. Rainfall in March was 102% of normathaApril and May being 97 and 114% of

normal, respectively. Although rainfall for March (102%), April (97%) and May (114%) were
near normal, wet soil conditions, cloudy weather and below normal temperatures for March,
April and May resulted in poor ding conditions which inhibited planting as scheduled for

early March. Our first planting date was 4/23/13 with the second and third plantings on 5/14/13
and 5/30/13, respectively. Acceptable stands were achieved with planting dates 1 and 2. The

thirdplant ng as of this report date has not emer ge
and some of the maturity group | Vdés are enter

groups have closed canopy, for the first planting date. We expect to plémitimeplanting
date in midJune. Thus far, no major pest problems have occurred.

Portageville, MOi Earl Vories and Grover Shannon

The Portageville study has gone pretty well thus far considering the weatheroWwaquiots are

planted on beds with a dAch spacing. The soil is Tiptonville silt loam and furrow irrigation is
used.Corn was grown on the field in 2B1We experienced an uncommonly cool and wet

spring and have not applied the first furrow irrigation as of the end of May. The first planting

date was seeded on April 9. With the subsequent cool, wet conditions the plants were very slow
to emerge, with most plots requiring over 2 weeks. Although emergence was uneven, acceptable
stands were observed. The crop wasavthstage at the end dfay. Thesecond planting date



was seeded odlay 9. With the favorable conditions the plants emergedweekand

uniformly. The crop was at thé3 stage at the end of May. Ttterd planting date was seeded
onMay 29. Conditions appear favorable #oquickand uniformemergence. The crop was not
emergedat the end of May. The final planting date is expected inrJuite. No unusual pest
problems have yet been observed, including herbi@distant weeds, but resistant pigweed has
become very common in theear.

Keiser, AR Fred Bourland and Max Wyss

At Keiser, the experiment is on a Sharkey silty cllyove-normal precipitatiormand wet soll
conditionshaveprevented plantingetthis year The fird planting will be seeded as soon as the
field is dry enough . The next planting dates will be schedatl@gpproximately -day intervals.

Milan, TN i Dave Verbree

Despite a very wet spring, the first two planting dates were planted timely. Plantifgvdase
planted on 4/22/2013, shortly after the last fifose date (April 19@90% certainty). However,
two frosts occurred shortly after planting but did not affect the stand. Planting date 2 was
planted on 5/9/2013. Pemergent herbicide (Prefix) was syed within one day of planting.

On 5/10/2013, one day after planting date 2,
1.50/hr), causing f | ouaeamgep 4 mhe affeated plads@ad at ed wa
determined by poor stand counts aB8,3153, 457, 458, and 461. We decided not terfitr

replant since this was mostly isolated to one replication of one planting date and because of the
relatively short time between planting dates. Since 5/9/2013, the field received approximately

8 . T7obpoecipitation and soil moisture contentat® 6 deep has not *dropped
m=>or-0.119 bars.

Emergence was extremely uniform among all varieties at each planting date and stands are
acceptable except as previously noted. As of 06/03/18tipipdate 1 is at growtage V3 and
planting date 2 is at V1. We anticipate planting the third planting date as soon as the field dries
up from recent rains (est. June 5, 2013) and the fourth planting date approximately when we
harvest wheat in late June.

Columbia, MO

We have completed three planting dates with June 4 as the date for planting date 3. Dates 1 and
2 have emerged. Weather this spring has been both excessively wet and cooler than normal (7.7
and 10.4 inches of rain in April and May). Emerge for some plotfor date 1 is relatively

poor. Planting date 4 is planned for normal double croppingwhteh for the Columbia MO

areais about July 1.

Fayetteville, ART Montse Salmeron and Larry Purcell




In Fayetteville, an experiment with opaly planting date will be carried out like in 2012. The
soil is a Captina silt loam. Theeedwaspackaged and is ready for planting/e will have four
row plots, 20 feet in length with rovil8 inches apartThe wet weather has prevedten earlier
planting but it is expected to be possibleJune 10

Planting dates for all locations are reported below (Table 8). Because planting dates were
delayed due to wet weather compared to the previous year and because of the cooler conditions
this year, thdast planting date is expected to be as late as in the last week of June or early July
for some locations.

Table 8: Established planting dates at each location during the 2013 season.

Location Planting date 1 Planting date 2 Planting date 3 Planting datet
College Station, TX 09-Apr 26-Apr 13-May 30-May
St. Joseph, LA 30-Apr 13-May 27 - May

Stoneville, MS 18-Apr planted

Rohwer, AR 26-Apr 20-May

Verona, MS 23-Apr 14-May 30-May

Keiser, AR

Portageville, MO 09-Apr 09-May 29-May

Milan, TN 22-Apr 9 - May

Columbia, MS 22-Apr 14-May 4-June

Fayetteville, AR - - -

Visits to all experimental locations are planned during the nsaritbune and Jy

Regarding the research progress conducted at Fayetteville, the yialdemhquality dataset
from 2012 is not completget, but is expected to be during this period. A stability analygis

be performed with this dataset and results will be presented at the 2013 ASA, CSSA, SSSA
meeting in Tampa, FL. A poster titléStability of soybean yield and quality over a wide range of
maturities and planting dates in the Midsautill be presented.

Results from seed grading (seed size, foreign material, and seed damagepmpletednd
resultsfor the percentage and type of seathdgeare showrbelow (Figure 11). Reentages of
damaged seeds seémbe very dependent on the location. Within each location, it is possible to
see an effect of planting date and MG in most cases.



1 At College Station, seed damage increased for pladates 3 and 4, particular for MGs
5 and 6, due to weather and green damage.

1 At Keiser, Martin, and Rohwer seed quality was good for all planting dates and all MGs
with total damage generally being less than 10%.

1 At St. Joseph, there was 10 to 15% total dgento seed for all planting dates and MGs
primarily due to weather damage and stink bug damage.

1 At Verona, weather damage for MGs 5 and6 was 25 to 40% for the first planting date
and about 25% for MG 5 for the second planting date. Otherwise, all MGsaantihg
dates had less than 10%total damaged seed.

Figure 11: Percentages of damaged seed at different locations.
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St. Joseph, LA

40 | I \Weather damaged
0 = Green damaged
= [ Stinkbuag
g mmm Sprouted seed
w30 -
=
1]
5
g 20
=
s
10 -
=
o -
MG 3 4 5 8 ¢ 4 5 B 3 4 5 6 3 4 5 B
PD1 PD 2 PD 3 PD 4
Verona, MS
50
I Weather damaged
W = Green damaged
- 40 - = Stinkbug
g mmm Sprouted seed
w
= 30
1]
=]
1)
E 20 -
=
[
S 10
=
o -
MG 3 4 5 B 3 4 5 6 3 4 5 6 3 4 5 6

PD1 PD 2 PD 3 PD 4

Progress Report 15 September 2013

Project highlights:

1 Fourplanting dates were established at all locations.

1 Germination and accelerated aging, oil and protein, and seed grading results were
completed for samples frothe2012 growing season.

1 Results from 2012, including seed quality, were presented atith&dlith Soybean
Board neeting held in Stoneville, MS.



1 Soybean seed harvdsis begun for most of the locations, especialiythe first
planting date and early maturity groups.

Since the last report, efforts from the collaborators from each location have focused on field
work, including phenology monitoring, irrigatiopest and disease contrahd harvest. Our
research efforts have focused on analyzing 2012 data to be prasgheeASACSSA SSSA
International Annual Meeting 2013 to be held in Tampa, FL and for publication.

Specific comments from our locations are noted below.

College Station, TXi Travis Miller, Clark Neely, and Daniel Hathcoat

As of September 10, all sbgans have been harvested from Planting Date (PD) 1, except for
Maturity Group (MG) 6, which are in the late R6 stage currently. These are expected to be
harvested by September 19. Similar to PD 1, all maturity groups in PD 2 have been harvested
except foMG 6, which remain in the early to mid R6 stage. Harvest of theseiplois

anticipated until the end of September. Only MG 3 and 4 have been harvested from PD 3,
though MG 5 should be ready in another week. MG 6 is still in the early R6 stage for this
planting date. We have begun to harvest PD 4 (MG 3), and anticipate harvest of MG 4 (R7
stage) later this week. Maturity Group 5 was in early R6 and MG 6 was still in R5 to early R6.
Stands have remained healthy all season with no disease or signifehpressure to speak

of.

Moisture was abundant until the end of May, but the weather has been hot and dry since then.
Webve experienced above average temperatures
normal and we have had below normal precifitaall three months. We are about 6 inches
behind on our annual rainfall average and webo

Stink bugs have continued to be a substantial pest. Sort@neleéd stinkbugs are present, but

in limited numbers. The common grestinkbug has been the primary threat. Grasshoppers and
threecornered alfalfa hoppers are present, but have not reached economic threshold levels.
Weekly scouting by sweep net continues and spraying as ne&ded. soybean loopers are

still present ilPD 4 for later maturity groups, but do not pose a threat.

St. Joseph, LA Josh Lofton

Overall, the 2013 soybean crop is progressing very nicely. Soybean growth has been much
greater than last year, with all maturity groups at all planting dates @eleast at the R5.5 or

R6 growth stages. Growing conditions have been generally favorable for growth, which has
resulted in high lodging ratings. However, earlier (cooler, wet conditions) and later (hot, dry
conditions) soybean have experienced leas tiptimum conditions, which has affected growth.

The MG Ill and IVvarietiesfrom the first and second planting date have been haryestdd
we anticipate harvestingG V during the week of September™énd 2% Yields from the
first planting date for MG IIl and MG IWarietiesranged from 67 to 89 bu/ac and 83 to 109



bu/ac, respectively. Yields from the second planting date for MG 1ll and M@&iiéties
ranged from 65 to 102 bu/ac and 76 to 102 bu/ac, respBctiAdditionally, MG 11l from the
third planting date has been harvested, with yields ranging from 62 to 87 bu/ac.

Pest pressures have generally been low. Both stinkbug and looper pressure have been minimal
with only small flights occurring throughibthe growing season, whieveretypically remedied
through the use of pyrethroids. Disease pressure, while minimal, has occurred throughout the
season. An early season incidence of downy mildew occurred throughout the region; however,
its effects were imimal and fungicides were used to limit further growth. Leaf spots incidence
began late July due to rainy conditions; however, drier conditions in August have limited
incidence in the earlier maturing groups and planting dates, while later matariegesand

planting dates have been more greatly affected.

Stoneville, MST Bobby Golden

Since our last updateve have planted thé%and 4" planting dates on July 12 and June 8,
respectivelyAll planting dates look very welDn, August 16 a fielday was held at Stoneville,

MS for the MidSouth Soybean Boarduring the meeting the members toured the plots and
heard presentation from Dr. Salmeron on | ast
Mississippi State University also used the trebdearning tool to inform producers about

proper irrigation termination and determination of soybean growth stage with an irrigation field

day held Aug 30Many consultants and producers toured the plots and were very interested in

the outcomes. The maijty of attendees noted that a computerized scheduling tool would be a

great benefit to soybean producers.

Currently we have harvested the PD1 MGIII varietiége are currently at R8 for M

varieties planted at PD1 and MGIII varieties planted at PD2, with most M@&¥ varieties in

the first two planting dates at or approaching R@st all of the maturity groups for PD3 are
currently in the R6 Stage, while PDAGs range between R5 amib. Very limited disease

pressure has been observed throughout the growing season. Blanket applications of fungicides
were applied to all plots near thedR3 growth stagelwo insecticide applications have been
applied to help control stinkbug populatio@urrently we have observed leaf injury from bean

leaf beetle on many of the plots. Entomologists at the DREC suggested that the injury was not
yield limiting, but are continuing to monitor the plots for threshold levels.

Rohwer, AR Larry Earnest

Soybean plantings were delayed due to rain and low temperatures early in the season when
compared to 2012 (Table 8). Therefore, each planting interval averaged about 21 days apart
compared to about 30 days last year. All seedlings emerged greater thariti@io%s v 10

days. Early season vigor was excellent and no evidence of early season disease was noted.
Weed control was very effective throughout the year with standard applications of both Pre
emergence and Pesiergence applications at recommendegsrat Dual, RoundUp Power

Max, Prefix and FlexStar. The occasional Palmer Amai&htjweedwascontrolled by old
conventional standards, pulling.



Seasonal insect pressure has been minimal but applications were used to control a mix of
injurious specieshiat were present in the plots but not at treatment levels of any etie fpat
cause economic loss. These included relatieliynumbers of Green and Brown Stink bugs,
Soybean Looper€orn Ear Worms, Alfalfa Hopperand Bean Leaf Beetles. Applicatioofs
Bifenthrin, Acephate, and Belt were used and effectively controlled fpedate. Headline
fungicide was used to control Downey Mildew in Rand 2. Mildew was more prevalent on
determinate varieties. Low levels of Sudden Death Syndrome, SDS, eteceim some of the
varieties along with Root Knot Nematodes, RKN.

Irrigation was a major component in the production scheme even though ambient air
temperatures averaged less this year compared to 2012. During planting our last significant
rainfall occured June B with 1.6 inches accumulated. PD2 and 3 had supplemental water
applied to provide moisture for planting and weekly irrigations were required to maintain
adequate moisture for plant growth and development most of the season. All plansrandate
varieties within each maturity group have progressed well (Table 9). Nodal developments and
pod set looks to be excellent and plot yields are indicating this as well.

The USBMidsouth study was featured at the Soybean Management Study Day, theld at
Southeast Branch Experiment Station in Rohwer on Augtét 2gproximately 150 producers,
consultants, and industry representatives attended.

Harvest began-80-2013 in PD1 and 2 with Group Il varieties. Preliminary plot yields to date

have rangedfom 65 to 95 bushels/acre. Seed quality appears to be good to excellent with test
weights around 54 Ibs/bu. A few seed samples from College Station have arrived the last few
weeks and put into cold storage Todate theSeed Qu a
Mid-South Project continues to progress and looks great.

Table 8: Planting Date, Emergence Date, and Harvest Date.

Planting Date Emergence Date Harvest Date

PD1 4-26-13 5-5-13 8-30-13 Grp 3

PD2 5-20-13 5-26-13 9-04-13 Grp 3 (7 of 16harvested)
PD3 6-10-13 6-17-13 -

PD4 6-28-13 7-8-13 -

Table 9: Reproductive Status, Date occurred, and Comments.

Reproductive Status Date Notes and Comments
PD 1:
Group 3 R8 8-23-13 Harvested on &80-13
Group 4 R8 9-9-13
Group 5 R7 9-9-13
Group 6 R6 8-30-13
PD 2:
Group 3 R7 & R8 8-26-13 & 92-13 Harvested 7 of 16 plots




Group 4 R7 9-9-13

Group 5 R6 8-27-13

Group 6 R5 8-18-13 Currently in between R5 and R6
PD 3:

Group 3 R6 8-30-13 Currentlyin between R6 and R7
Group 4 R5 8-9-13 Currently in between R5 and R6
Group 5 R5 8-19-13 Currently in between R5 and R6
Group 6 R5 8-26-13

PD 4.

Group 3 R6 9-5-13

Group 4 R5 8-20-13

Group 5 R5 8-26-13

Group 6 R5 8-30-13

Verona, MST Normie Buehring

This study is located on a Tuscumbia silty clay loam soil. The previous crop on this study site
was corn. The study was planteal twin rowswith eightinch spacindetweenwins and

centered oi38-inch spacing. Rainfall for March and Mayas 2 and 14% above normal,
respectively. Rainfall for April, June, July and August were 88, 97, 67 and 48% of normal,
respectively. Mean monthly maximum air temperatures for March, April, May, June, July, and
August were7, -2, -3, 0,-3 and-2 below nomal, respectively. All irrigations were applied
after soybean emergence and were based on the
program. A total of 12 irrigations (6/19/13, 6/25/13, 7/02/13, 7/08/13, 7/15/13, 7/24/13, 7/30/13,
8/06/13, 8/20/13, 8/213, 9/05/13, and 9/11/13) have been applied to all planting dates
(4/23/13, 5/14/13, 5/30/13 and 6/17/13), except the 6/19/13 irrigation. The first furrow irrigation
(6/19/13) was only applied to planting dates 1, 2 and 3.

The Maturity Group (MG) lllvai et i esd maturity in the first p
8/24/13 to 9/04/13. The MG IV, V and VI varieties in the first planting (4/23/13) are in R7/R8

stages of development, respectively. The MG llI, IV, V and VI varieties in the second planting

date (5/14/13) are in the R7/R8, R7, R6/R7 and R6 stages of development, respectively. The

MG III, IV, V and VI varieties in the third planting date (5/30/13) are in the R7/R8, R6/R7,

R6/R7 and R5/R6 stages of development, respectively. In the fourth gldate (6/17/13),

MG lll, IV, V and VI varieties are in the R7, R6, R5/R6 and R5 stages of development,

respectively.

Except for frogeye and stem canker, no other diseases (cyst nematode, charcoal rot) have been
observed. Frogeye leaf disease was begmto develop on most varieties across all planting
dates. Therefore, a fungicide application of Quadris + Tilt was applied on 8/26/13. In the first
planting date, all varieties except two MG Il varieties (5N342R2 and P93Y92), did not exhibit
stem cankedisease (identified by plant pathologist). In planting date 2, thus far, all MG VI
varieties, P94Y40 (MG 1V), AG 5532 (MG V) and P95Y50 (MG V) varieties have been

identified with stem canker. In planting date 3, AG6732 (MG VI), P95Y50 (MG V), P94Y40



(MG IV) and REV 48R33 (MG 1V) varieties are infected with stem canker. So far, stem canker
has not shown up in the 4th planting date.

One insecticide application (8/19/13) has been applied during the growing season to control
stink bugs. Since we had good cpypelosure, we chose to reach over and spray the plots from
the border rows with a 60 ft boom. This avoided the potential damage to the soybeans from the
sprayer wheel tracks.

The MG I 11l wvarieties6 maturi ti e $feranaesbetiween 1 st
replications and 0 to 11 days between varieties. These plots showed very little or no seed
shatterwhich wasevaluated just prior to harvest. These were harvested 9/10/13 and the yields
ranged from 59 to 74 bu/acre.

Portageville, MO1 Earl Vories and Grover Shannon

The study is progressing on schedule, with no treatments for insect pests thus far. Harvest will
begin soon, with some of the plots having reached the R8 growth stage. The study was
discussed as part of a presentation orogan irrigation management at the Fisher Delta

Research Center Field Day on August 29. Planting Date 1 (April 9) has treatments ranging from
R5 through R8 growth stages; planting Dat@ay 9) has treatments ranging from R5 through

R7 growth stages; plang Date3 (May 29) has treatmentanging from R5 through R6 growth
stages; and planting Dade(June 20) has treatments ranging from R2 through R6 growth stages.

Keiser, AR1 Fred Bourland and Max Wyss

At Keiser, we encountered some heavy rains in late July early August. We developed heavy
Johnson grass pressure in PD2 and PD3. Johnsonngras®ntrolledvith 160z Selecapplied

in two applicationsFurrow irrigation for PD1/MG3&MG4was recently termeted

Development StageBD1 (planted 6/13) has reached R6/R7¥GBs 3&4, MGs 5&6 areat
R5/R6.For PD2(planted 6/26), MG 5&6 haveeached REMGs 3&4 are aR6. For PD 3

(planted 7/8)MGs 5&6 are aR4/R5and MGs 3&4 are &5/R6.For PD 4(planted 717), all

MGs have reached R2 and thE5 3 varieties are @5. We are taking picturder canopy
coverage development for PRB&4 at present

Milan, TN i Dave Verbree

The past few weeks were warmer with a little less rainfall which allowed the cpopgress

nicely. The maturity group (MG) 3 & 4 varieties from planting date (PD) 1 & 2 (planted on 4/22
and 5/9, respectively) are drying down and we expect to begin harvesting next week. Some

rows appeared stunted possibly caused by Prefix sprayed tiglanherbicide carryover

from the previous crop but the exact cause could not be identified. Care was taken to ensure that
all measurements were made on4stumted plants.

p



Due to the unusually wet weather, SDS pressure in PD 1 & 2 has been higtalioraaieties.

The following lines were found to be susceptible to SDS on multiple replications: highly
susceptible: AG4732; moderately susceptible: 620R6710RY, 42M1, PO93Y92, and

REV48R33; and somewhat susceptible: AG5332, P93Y72, P94Y40, and BRI3AZnost

cases, the SDS did not cause substantial defoliation until after pods were full. Lodging is also
evident for some varieties that were responsive to irrigation/rainfall.

As of 9/12/13,onlyPD 1 & 2/ MG 3 & 4 are at R7, PD 2 & 3/ MG 6 andiPIMG 5 & 6 are

at R5, and the rest of the MGs and PDs are at R6. Insecticide was sprayed on all PDs/MGs at R3
for PD 1/MG 3 primarily to control green stink bugs and fungicide was sprayed on all PDs/MGs
at R3 for PD 3/ MG 3 as a preventative.

Columbia, MO 1 Bill Wiebold and Felix Fritschi

Planting of all four dates hit reasonable targets. The last planting date was June 25, the date
when doublecropping would occur in central Missouri. Less than four inches of rain has been
received at the researshe from July 1 through September 13. Irrigation has been applied
according to recommendations. Some sudden death syndrome has occurred at research farm but
not in area used for this project. Harvest of MG3 varieties of the first planting date willimccur
about 10 days.

No major problems to report except for weather conditions.

Fayetteville, ART Montse Salmeron Ed Gbur, and Larry Purcell

In Fayettevillethe experiment was planted on June 7 @aptina silt loamin four-row plots,
20feet in lengh with rows 18 inches apafdnly one planting date was sown at this location,
but each plot was planted twice to allow for destructive samplings during the vegetative and
reproductive periodas well agpod sampling for pod color analysis during the Rigst

At this date, MG Jarietiesare in late R6 stage, MGwrietiesare in R6, MG S/arietiesare
close to R6, and MG 6 reached R5 two weeks @be.experiment was sprayed wilarate
when stink bugs were detected over threskaldes No otherincidences with pests and/or
diseases have been detected by this time.

Ground cover pictures were takim light interception estimatioantil canopy coveage was
complete Destructive samplings were performed at V8 stage, at R3, R5, and ati&értone
leaf area index and leaf weight, which are important inputs fomogiel.

Regarding the researchggress conducted with the 2012 dataset, results from seed quality were
completed during this period and some results are shown below. Seed oil concentration showed
a significant relationship with air temperature during seed filing (Figure 12). Protein seed
concentration did not respond to temperature, but showed an expected inverse relationship with
oil concentrationThat is, as protein concentration increased, oil concentration decreased. In
general, oil concentration was highest for the earliest MGallfptanting dates and decreased



as MG increased. Conversely, protein concentration tended to be highest for MG 6 varieties and
decreased for earlier MGBoth oil andprotein seed concentration hadignificant effect of the
location, MG and variet{fFigure 13 and 14thatcouldallow for sitespecific management
recommendation for maximizing profits.
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Figure 14.Protein concentration in soybean seed averaged by planting date and soybean maturity groups.

Seed grading from 2012 has been completed and clearly show that grades for our more southern
locations (College Station, Rohwer, St. Joseph, Stoneville) were lower than our more northern
locations (Portageville, Keiser, Martin, Verona) (Figure 15). The highest seed grades tended to
be for the last planting date and with the later MGs, presumablysesaed matured in cooler
temperatures.

Portageville, MO Rohwer, AR
Planting Planting
Date 1] v v Vi Date 1] v v Vi
p 3 N ;2 13 4 4
2 4 4 3 : E 4 3
3 2 2 3 4 4 4 2
4 2 4 4 2 2 2
Martin, TN Stoneville, MS
Planting Planting
Date 1] v v Vi Date [11] v v Vi
Grades U.S. 1 4 3 4 4 1
2 3 4 3 4 2
Nos. 3 3 4 1 3 3
2 .
Keiser, AR St. Joseph, LA
3 Planting Planting
4 Date 1] Date
1 4 1
3 2 3
4 2 1
Verona, MS COLLEGE 5T, TX Maturity Group
Planting Planting
Date 1] v v Vi Date [11] v v Vi
1 4 4 1
2 3 4 4 4 2
3 2 2 3 2 3
4 3 3 2 2 4
Planting
Fayetteville, AR Date 1 I\ v Vi
4 2

Figure 15: Summary of U.S. Soybean seed grade averaged by location, planting date, and maturity group.

Another activity carried out within the projaestisthe soil sampling of each experimental field

for particle size analyst® obtainmore accurateaformation onsoil texture. This information

will improve the estimation of water retention parameters used for crop simulation. Soils were
sampledoy different depthdntervals,depending on the location. A &btof 50 soil samples

from our respective locatiomgereanalyzed for texturet the soil physics laboratory of the
University of Arkansa Fayetteville



Progress Report 15 December 2013

Project highlights:

The experimets were conducted successfullyalitiocations.

Plots at all locations have been harvested and a subsample sent for seed grading,
seed germination and accelerated aging, and oil and protein analysis.

Yield results andn-seasomotes are being compiled.

Stability analysis of yield and seed qualdgta from 2012 were presented at the

ASA, CSSA, $SS Annual Meeting in Tampa, FL.

1 Cooperators met at the ASA,CSSA,SSSA meetings in Tampa to review results and
discuss progress on dataalysis.

il
1

il
il

Since the last report, efforts from the collaborators from each location have focused on taking
the end of season notes and grain harvest. Our research efforts have focused on the analysis of
2012 data and preparing a manuscript on yield anahdilprotein stability for publication.

Specific comments from our locations are noted below.

College Station, TXi Travis Miller, Clark Neely, and Daniel Hathcoat

On November 18, all remaining soybeans were harvested regardless of maturity stage as the
was little to no change in their leaf drop and/or number of green pods during the previous

month. These plots consisted of all MG 6 varieties at all planting dates, except fat,6202

which matured by October in planting dates 1 and 2. These sampleghaded moisture and

likely low quality and had to be dried in the oven. Many of these plots did not produce enough
seed to take accurate moisture or test weight measurements. A summary of the previous harvest
times by MG and PD are listed below:

PD 1MG 3 harvested in late July/Early Aug

PD 1 MG 4 harvested in midlugust

PD 1 MG 5 harvested late August/Early September
PD 1 MG 6 only 62021 harvested late Sept/early Oct
PD 2 MG 3 harvested in midlugust

PD 2 MG 4 harvested in late August

PD 2 MG 5 harvsted in early Sept

PD 2 MG 6 only 62021 harvested in mi®Dct

PD 3 MG 3 harvested in mitate August

PD 3 MG 4 harvested in late Aug/early Sept

PD 3 MG 5 harvested in miflept

PD 3 MG 6 did not reach R8 stage

PD 4 MG 3 harvested in late Aug/early Sept

PD4 MG 4 harvested in late Sept

PD 4 MG 5 harvested in early/mf@ct

PD 4 MG 6 did not reach R8 stage



Green and retbhanded stinkbugs may have exacerbated delayed maturity to sonteaexten

were sprayed on September 23. Disease and weed pressarmtaproblem. Temperatures

were above average in September, but were near normal for October and November. Moisture
was above average for September, October, and November with 124% of normal rainfall for the
three month total.

St. Joseph, LA Josh Lofton

Since the last report, all yield data as welphenologicameasurements have been collected.
Additionally, at the time of this report, all soybean-salmples have been submitted for quality
analysis.

Overall, trial yields were higher than the p@ys years by a substantial margin. However, this

can be expected since many growers in northern Louisiana achieved record soybean yields this
season. While not as high as the earlier timings, higher than expected yields were found with
later planting da (PD3) as well as the simulated double crop planting (PD4). With the above
average growing conditions, all maturity groups by planting dates combinations showed

increased growth (judging by final height measurements) compared to the previous year. This
was especially shown with the maturity group V soybeans. The excessive growth led to high
lodging rates. However, these highly lodged soybeans did not typically decrease yields due to
the combineds ability to pick a majority off

Wherethgpr evi ous year o6s crop had high green stem
dry down, and had a high rate of visually damaged $kesge complications were largely

absent this yearThis was a result of near perfect maturation conditions that pvesent for

the majority of August and September. Green stem ratings were generally low with little

distinct pattern of maturity group or planting date. In most years, producers in Louisiana must
utilize desiccants to aid in dry down of the maturingb&an crop as well as a tool to minimize
late-season seed decay. However, due teddnyn conditions present, no desiccants were

utilized.

Within the last several weeks, planning for the 2014 growing season has Oéguineld for

next season has be@&entified, bedded, and soil samples for nutrient recommendations have
been collected. Both P and K applications will be made as soil conditions allow in early part of
2014.

Stoneville, MST Bobby Golden

Since our last updatere have harvested all soybean varieties and taken all phecallog
measurements. Some of the group 6 varieties had to be harvested at high moisture due to
weather conditionsThe bean leaf beetle problem we experienced in the last update never
manifested ito a population that would influence yieltlb date most harvest information has

been recorded. We are currently lacking seed index values as we have had to shift resources to
different areas, but will get back to seed indexing s8amples are currently cool storage

awaiting seed indexing and grading. Find below a preliminary yield table for 2013 Tahle



10). Outlying data with studentized residuals greater than 3.0 were removed from the
preliminary analysis.

Table 10: Average yields by plantidgte and maturity group (MG):

Maturity Group
Planting Date I | IV | v | VI
---------- Soybean Yield (bu &9-------- - -
April 18 81.38 64.88 69.04 59.73
May 20 63.87 63.63 86.95 66.85
June 12 53.28 75.65 66.88 54.76
June 27 59.42 64.67 47.32 43.28

Rohwer, AR Larry Earnest

Harvest was completed Octoberwith nocomplicationsother than a delay with some
plots due to excessive and frequent rainfall periods. This did not affect quality or yield. No
shattering or significant lodging occurred. Later planted soybean plot yields and seed quality
remained good to excellent. Howevgields appear tbe lower for thdater planing dates, and
yieldsare much greater this year compared to 2012. Plots were treated for frogeye leaf spot and
mildew. Slight levels of SDS were seen on a few plots at late reproductive stages in the early
planted date. Slight levels of rothot-nematode were found in the test site area. Thisigyear
planting followed corn and 2014 test site will follow corn.

Seedgradingrating is going wellnd isabout 40% complete. To date, quality appears
better this year compared to last year. Our most southern latitude, College Station, has some of
the worse seed quality seen at this time. Quality is averaging better than 80% for many of the
varieties. Qualityrating for Rohwer is complete and are excellent compared to last year. Heat
and insect damageere negligible The one consistent negative factor seen at our location and
furthersouthof is lower test weights. Northern locations appear to have higheveeghts.

Verona, MST Normie Buehring

All 2013 data collections, including yield dawas completed on October. Zem canker

disease was noted on the first planting date (4/22/13) for all maturity group (MG) Ill, IV and V
varieties except 5SN342R2 @rioneer P93Y92; and it was noted in all MG VI varieties in the
first and second planting dates (5/15/13). Pioneer 94Y40 (MG IV) and Pioneer 95Y50 (MG V)
on the first 3 planting dates (4/23/13, 5/15/13 and 5/30/13) also were infected with stem canker.
Tilt + Quadris at 4 + 6 oz/acre was applied to the whole study on 8/26/13 for control of
cercospora leaf blight and frogeye leaf spot. The highest yields ranged from 70 to 76 bu/acre
with the lowest yield of 8 bu/acre for AG6732 (MG VI) planted 4/23/13. Acadisplanting

dates, the MG VI varieties had lower yield than all other MG varieties. The MG 1l and IV
variety yields generally were slightly higher than MG V varieties. Fertilizer (P and K)
application, land preparation and falinter herbicide applidéon operations have been

compl eted on next yearods (2014) study site

0]



Portageville, MO1 Earl Vories and Grover Shannon

2013 harvest was completed on 4 November for the MG VI cultivars and the MG V cultivars
from the20 Juneplanting date. Sufreezing temperatures were recorded on 25 October and
probably impacted some of the MG VI cultivars from #@eJuneplanting date. Although SDS
was observed in a different part of the same field in 2012, no disease was observed in 2013.
Stinkbugs were obseed, but not in sufficient numbers for treatment.

Yields were very good, with the best performing treatment combination, AG5332 (MG V)

from 9 April plantingdate, averaging 83 bushels/acre (5.6 MG/ha). SimildryMG V
varietiesfrom the9 April plarting date averaged 75 bushels/acre (5.0 Mg/ha). Even the poorest
performing treatment combination 628ZMG V1) planted 20 June averaged 48 bushels/acre
(3.2 Mg/ha).

Samples of seed from every plot have been sent to Rohwer for grading and samplearfyom m
of the locations have been sent to Portageville for determination of protein and oil content.

Keiser, AR Fred Bourland and Max Wyss

At Keiser,all planting dates were harvestddhe plots at Keiser were planted on twin (7.5 inch
S p aci n graisedbbeds 8nd&tarkey clay soil. The harvested length was 16 féatall
planting dateslrrigation wasstopped on MG 3 varieties for planting date 1 on 9/4/13. As for
the other varieties in other planting datest irrigation event was d®/12/13. Ground cover
pictures were taken weekly until canopy closure. The lasif ggttureswastaken on

9/25/2013. We were able kocatea fewpossiblelocations for next yeaand have begufield
preparation. In the table beloplanting dates (PD) and hast dates (HD) from Keisaire
displayed(Table 11)

Table 11: Planting and harvest dates for each MG and planting date treatment at Keiser, AR.

planting
date Maturity PD HD
1 3 13-Jun 10-Oct

13-Jun 10-Oct
26-Jun 21-Oct
26-Jun 21-Oct

8-Jul  21-Oct
17-Jul  21-Oct
8-Jul  30-Oct
17-Jul  30-Oct

13-Jun 15Nov
26-Jun 15-Nov

8-Jul 15-Nov
17-Jul  15-Nov
13-Jun 15Nov
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6 26-Jun 15-Nov
8-Jul 15-Nov
4 6 17-Jul  15-Nov

w
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Below are the varieties harvest rankirfjable 12)

Table 12: Varieties harvest yield rankings by maturity group and planting date.
Ranks  Maturity Planting Date 1 Planting Date 2 Planting Date 3 Planting Date 4

1 3 PO3Y92 PO3Y92 PO3Y92 PO3Y92

2 3 R236X82N R2 36X82N R2 36X82N S5N342R2
3 3 PO3Y72 PO3Y72 PO3Y72 R2 36X82N
4 3 S5N342R2 S5N342R2 SN342R2 PO3Y72

1 4 REV48R33 AG4732 REV48R33 REV48R33
2 4 P94Y40 42-M1 AG4732 AG4732
3 4 AG4732 REV48R33 42-M1 42-M1

4 4 42-M1 P94Y40 P94Y40 P94Y40

1 5 AG5332 PO5Y50 AG5532 PO5YS50
2 5 P5711RY P5711RY P5711RY AG5332
3 5 PO5YS50 AG5332 AG5332 AG5532
4 5 AG5532 AG5532 P95Y50 P5711RY
1 6 P6710RY P6710RY P6710RY P6710RY
2 6 AG6132 AG6132 AG6732 AG6732
3 6 62024 62024 62024 AG6132
4 6 AG6732 AG6732 AG6132 62024

Milan, TN i Dave Verbree

Frequent rainfall and coatloudy temperatures delayed dry down and harvest for most
varieties. Equipment (combine) bottleneck due to late corn harvest also delayed harvest at
times. However, damp weather prevented potential shattering problems.

The trial was located under a canpévot irrigation system. Therefore, applying a
specific irrigation rate by planting date and maturity group was not feasible. Once the earliest
varieties approached harvest maturity, irrigation was terminated for all varieties. However,
continued irrigabn would not likely improve yields due to adequate, if not excessive, rainfall.

In addition, data recorded by soil moisture sensors throughout the season in the group 3 early
planted beans suggests that the prescribed calculation of irrigation waiphtowerestimated

the amount of water actually required by the crop for this location especially given the wet year
with frequent morning fog.

Maturity groups 3 and 4 varieties for all planting dates were harvested on Oct. 9.
Maturity group 5 varietiesf@lanting dates 1 and 2 were harvested on Oct. 10. Maturity group
5 varieties of planting dates 3 and 4 and maturity group 6 for all planting dates were harvested
on Nov. 11.



Twelve MG IV and MG V plots had elevated moisture content at harvest butrtrestha
moisture content of plots within each harvest pass (MG and PD) was highly variable. The
samples were all allowed to dry to under 13% and were shipped for grain quality analysis.
The project overview including yield data for this location was predaité/est TN Inservice
and will be presented at other UT Extension inservice and county meetings this winter.

Columbia, MO 1 Bill Wiebold and Felix Fritschi

Weather during the end of the summer was much drier than normal. Monthly precipitation
amountdor August and September were 1.7 and 1.5 inches, irrigation was required to maintain
yield potential.

No insect pests were observed. Dry weather, even with irrigation, limited foliar disease
pressure.

Columbia is the furthest north location of the studpst farmers plant late MG 11l to mity/
varieties. The first freezing temperature was Oct 23, a little earlier than normal. Our late
maturing varieties planted on later dates were killed before maturity. P6710RY did not mature
for planting dates 2, 3nd 4. Other varieties that did not mature before frost when planted on
date 3 were: P5711RY and 6282Seven varieties, 3 MG V and all MG VI, were killed by

frost before maturity.

We harvestdall plots, even those that had been killed by frost, fodyagld seed quality
analysis.

Fayetteville, ART Montse Salmeron Ed Gbur, and Larry Purcell

The experiment conducted in Fayetteville with one planting date was harvested from Oct 1 to
Nov 14.The experiment was sprinkler irrigated according to watariregpents and allowing a

30 mm deficit. There were no relevant insect or disease probdemsage yields by cultivar

and maturity group are presented in TableN@es during the growing season and at harvest

were recordedPlot length was doubled inaer to make several durirggason destructive
measurements. Total biomass, leaf area, and pod and seed weight were estimated at R3, R5 and
R6 for later usén model calibrationA one pound subsample of soybean seed from each plot

was sent to Raker, AR fa seed quality analysis.

Table 13:Average soybean yieldbu ac', 13%) by cultivar and maturity group (MG)
Maturity group (MG)  Grain yield 13%

and cultivar (bu ach)
MG llli(avg) 69
5N342R2 67
PO3Y72 67
P93Y92 72

R2 36X82N 69



MG IV(avg) 69

42-M1 68
AG4732 77
P94Y40 72
REV48R33 59
MG V(avg) 72
AGb5332 75
AG5532 76
P5711RY 71
P95Y50 66
MG Vl(avg) 61
62024 59
AG6132 62
AG6732 59
P6710RY 64

At Fayetteville, AR and at three more locations (Keiser, AR; Rohwer, AR; Stoneville, MS),
ground cover pictures were taken with a digital carpesationedabout 6 feet above the canopy
every weeluntil canopy closure. The images were analyzed sighal-imaging software
(SigmaScariPro)to obtain the fraction of ground coverage and an estimate of light interception
(Purcell, 2000).

Parallel to the project objectives, additional measurements were taken in selected cultivars to
guantify the seed weight gafrom beforephysiological maturity (R7) to harvest maturity (R8)
and how this relates to pod col®ods from three plants per plot were harvested every 1 to 4
days and taken to the lab. Pictures of the pods were taken with a green and yellow reference
disk. The color of the pods relative to the disks color was then analyze&igittaScan Pro

Pods were dried and seed size was measured for every plot and sampliSgmiate.

preliminary results are shown in Figuredtd 17

Physiological maturity has hgy been considered the stage at which seed reach their maximum

dry weight and is defined by Fehr and Cavines
t hat has reached its mature pod coloro. When
for R7, we have designated this as the date of R7.

In Figure 16, th@verage seed weight of 100 seeds is plotted against dates that seed were
harvested from a subsample for several different varieties in MGs 3, 5, and 6. The red data
points in this figure indiate the dates at which the varieties reach R7. In all cases, the average
seed weight increased after this date. For example, P93Y72 seed weight increased from about
15 g/100 seed at R7 to a maximum of about 17 g/100 seed.

Figure I shows how weight of Dseed changes versus the hue of gaalative to a green
reference diskyvhen harvested at different dates. When plants reach R7, the ansdetige
hue of pods is still quite high (about 0.6 to (bid) seed weight continues to increase until



averageelative hue of pods is about 0.4. These results have implications concerning when
harvest aides can be applied without affecting yield.
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Figure 16: Unit seed weight over time in soybean cultivars from MG 3 to 6. Red dots indicate
the observed date of physiological maturity (R7) in the field.
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Figure 17: Relationship between the unit seed weight and the pod color. Red dots indicate the
observed date of R7 in the field.

Regarding the research progress conducted with the 2012 datéetye worked closely with
ProfessoEd. Gburonthe statistical anabys. Stability of yield and seed qualityereanalyzed
by fitting yield and each seed qualityeasuremertb a straighdine regression model with an



environmental index as the independent variable. The slopes and intercepts of the lines were
initially allowed to depend on MG and varieties within MG. Analysis of covariance techniques
were used to determine whether or not MG or varieties within MG had a significant effect on
the slopes and intercepf®he environmental index was calculated for each location x planting
date combination (n=33) as the mean for a given environment minus the grand mean.

Results from thestability of yield and seed quality were presented at the 2013@S3A

SSSA Annual Meting in Tampa, FL. Some of the results ah@wnbelow (Figure 18)In case

of yield (Figure 18, upper graph), MG 3 showed the most stable yiedddeast steep slope)
across all the environments studiedr the most unfavorable environmenjiglds d MG 3 and

4 weresimilar, but yields of MG 4 were superior to all MGs where yields were above average
(environmental index >0). Overall, these results indicate that MG 3 varieties were the most
stable in yield, but MG 4 varieties had yields that werelamo or superior to MG 3 varieties,
makingMG 4 the best choice across all the environments. Yield stability depended on the
choice of MG, but was not different among cultivars within a same MG (data not shown).

Stability of oil and protein concentratiavas affected by both the MG choice and the cultivar
within a MG. The most stable cultivars for achieving high protein atnaion in most
environments wre the MG &ultivars(Figure 18, middle graph). In case of oil concentration
(Figure 18, bottom @iph), the MG Zultivarswere the laststable, with large differences

across environments, but still showed significantly higher oil concentrations than the other MG
choices studied.
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Progress Report 18Vlarch 2014

Project highlights:

1 Data indicate that on average an egignting system that MG 4 through late MG 5
cultivars had the highest yields.

1 For a lateplanting system, MG 4 followed by MG 3 cultivars had the highest yields
on average. These data are the first to clearly show the advantage of MG 4 cultivars
in lateplanted systems.

1 Harvest dathave been collected and analyzed froni@llocdions. In-season notes

of crop phenology are being compiled.

Seed quality analyset Rohwer, ARs completedor 9 out of 10 locations.

A project Meeting was held in February with collaborators artti&ir designeat

each location. Preliminary resultere discussed, as well as probldatsedduring

2013 and new considerations for 8@L4 seasan

= =4

Since the last report, efforts from the collaborators from each location have focusssztion
guality analysis and field and management planning for thegnewiing season. Efforts at
Fayettevile, ARhave focused on data analysis.

Specific comments from our locations are noted below.

College Station, TXi Travis Miller, Clark Neely, and Daniel Hathcoat

DanielHathcoatandTravis Miller were both present fahe conference call in February. Most

all of the samples were sent off for processing prior to December. Due to backlog at the lab, it
was requested that some of the samples be kept at each location until further notice. The
remaining samples were shippaa January 22, 2014 for quality analysis. Rainfall was 32% of
normal for the Decembdtebruary quarter, though rainfall was 167% of normal for September
November. Substantial rain is forecasted March 8 and 9, so soil moisture should be close to
adequate foour first planting date. Our first target date for planting is the third week of March,
similar to 2012; however, temperatures averaged 3.1 degrees below normal over the past 3
months, so planting may be delayed if freezing temperatures are forecastrdalhat time.

The fieldsite BBB 06 3583 N;5696140W) is adjacent to | ast y
Clay (0-1% slope) and was previously planted to cotton in 2013. Metolachor (Brawl) will be
applied to plot area as a peenergent herbicelat a rate of 1.5 pt/acre.

St. Joseph, LA Josh Lofton

In Saint Joseph, the new field for the 2014 season has been identified. The trials location for the
2014 season will be a Sharkey clay loam, where corn was the previous crop. Following harvest
the corn stalks were shredded and beds were reshaped pnicetoent weather. Soil tests

indicated no additionally P, K, or lime was needed for soybean production. During the winter,
cold, wet conditions have limited weed growth. As soon as conditions present, the trial location
will be chemically burned down usir&j4-D and glyphosate. Proposed initial planting date for

the study is midApril, however, environmental conditions will dictate accordingly.



Stoneville, MST_Bobby Golden

Since our last update,enhave completed all seed indexing, and turned imregjétion, yield

and phenology data to U of A. Samples of seed for grading have been delivered to Larry Earnest
at Rdwer for analysis. Moving forward in 2014 has been slow due to persistent wet and cold
environmental conditions. As of now, the experimkluteation has been selected for 2014, but

field work to establish our bedding practice has not been conducted. Field work will begin as
soon as possible. Data outputs from this experiment have been presented at multiple grower
meetings throughout the wertseason.

Rohwer, AR Larry Earnest

Year 2 quality grading is coming to completion. We will finish the last location, Columbia, MO.
by the end of next week, March 21st, 2014. Data entry will be completed and sent to Montse
Salmeron for analysis ihe same date as well. Overall, quality is much improved over last

year. All subsamples for oil, protein, germ and accelerated aging analysis will be delivered and
mailed as well.

Field preparation for first planting dates is complete for the statiro8rd year. We are waiting
for the seed and the 3rd year randomization and field note spreadsheets.

Verona, MST Normie Buehring

Yield and phenology data were entered into the computer data file and forwarded to the project
leader. Seed samples werekeaged and shipped to Larry Earnest for gradivig.have

purchased suplies for the study year 2014, and we haawised/repaired planting and

harvesting equipment in preparation for spring plot planting and fall harvest, respettively.
attended the prejct review group meeting by video conference technology.

Two poster presentations were presented at the North Mississippi Producer Advisory Council
meeting on February 20, 20{#ted in the poster and presentation section below)

Portageville, MO1 Earl Vories and Grover Shannon

Preparations are underway for the 2014 season in Portageville. The location has been selected.
Due to a wet spring in 2013 we were not able to plant corn so we will be following soybean this
season. Although no disegs®blems were observed in the field in 2013, there were indications
of soil compaction so we plan to subsoil the field if it dries out early enough. Field preparations
will begin as soon as it dries to ensure the earliest possible first planting.

We havebeen working closely with Rohwer and getting the 2013 samples tested for oil and
protein content as they have finished grading. A partial set of resulizresented in the
project teleconference on February 12.



Keiser, AR 1_Fred Bourland and Shawn Lancaster

At Keiser, the soybean specialist, Max Wyss, left to assume a new position. We were fortunate

to have someone very experienced take his place, Shawn Lancaster. Shawn will be assuming the
day-to-day activities for the project.

Milan, TN i Dave Verbree

Yield and phenology data was entered into spreadsheets and submitted to lead investigators at
the Univ. of Arkansas. Seed samples were packaged and sent to the Univ. of Arkansas Soybean
Seed Quality Project for grading. Data from 2013 Milan locatios avealyzed and presented at

nine Tennessee county producer meetings. The epintarirrigation system this trial will be

under for the upcoming season was retrofitted with a variable rate irrigation controller to

provide more flexibility for irrigation sheduling. Chemicals and fertilizer were purchased for

the upcoming field season. We are also in the process of recruiting, interviewing, and hiring or
re-hiring two summer workers and a Research Specialist position.

Columbia, MO 1 Bill Wiebold and Felix Fritschi

All data for 2013, including plot weights and phenology stagiegesent to the University of
Arkansas. Samples for grain quality have also been sent. As reported last quarter, some plots
were severely injured by frost. Little or no grain viiasvested from late planted plots of late
maturing varieties. So, some grain quality data will be missing.

Selection of the field site for 2014 has been completed. Preparation for planting will begin as
seed arrives. As in 2013, plots will be planted withtillage into corn residue.

Fayetteville, ART Montse Salmeron, Ed Gbur, and Larry Purcell

Activities during this period have focused aympiling and conducting quality controls for

2013 datasummarizingesults, statistical analysis, and preparation of manuscripts and posters.
Some preliminary results were presented during the annual project meeting on February 12. Due
to inclement weather, the meeting weedd by conference call.

Yield results have be@ecompiled from allocationsin 2013and phenology anish-season notes
from 9 out of10 locationsSeed quality analysat Rohwer, AR has alreadheen conductedn
samples fron® out of 10thelocationsin 2013 Results from oil and protein, germinatiand
accelerated aging are already partially available and a preliminary widaése datés shown
below.

Yield results from 2013 have been analyzed by analysis of variance together with results from
2012. All sources of variation studied weignificant(P<0.0001), suggesting that different MG
andcultivarswithin MG respond differently to different planting dates and locations, and that
different genotypes rankings might be found across the environments studied. An estimation of
the genotype by envinment interaction (G*E) from the experiments indicates that it explains a
relevant part of the yield variation, with an estimation of 38 % in 20122f46lin 2013.



Results fron2013 were added to the stability analysis previously conducted with data fro
2012 to evaluate responses and stability of genotypes dlceosgo yearsGiven that some

cultivars were changed from 2012 to 2013, cultivars were grouped within MG and by 8 maturity

subgroups (eariynid and late maturity within each MG). The effecptdnting date was
included as well in the new stability analysis. TReatd 29 planting at each location were

considered an fAear | ylapld'phtainn g ngy sweemo coasd dteh

pl anting systemo. Ke i dte haye odypheplantingZl@telwatin tvea s
early planting sstem (' planting date) anthreewithin the late planting syem. Fayetteville,
AR with one planting date was considered to have a late planting sytility of yield was
then analyzed by fitting yieltb asimple linearegression model with an environmental index
as the independent variable. The slopes and intercepts of the lines were initially allowed to
depend omplanting and soybean maturignalysis ofcovariance techniques were used to
determine whether or nptanting and maturity and their interactibad a significant effect on
the slopes and intercepts. The environmental indexcatulated for each location ayehr
(n=17) asthe mean for a givelocation and yeaminus the grand meaBecause there was a
significantplanting-systemby-maturity interactionn this analysigTable 14) results are shown
by maturity and planting in Figure 19.

Table 14 Analysis of covariance with the environmentadéx(EIl) as an independent variable
and group, plantingystem(Early and Late)and appropriatenteractions Factors not
significant were eliminated from the model.

Effect F value Pr>F
Group 29.52 <.0001
Planting system 106.54 <.0001

Group *Planting system 2.06 0.045

Environmental Index (EI) 1069.61 <.0001

El*Group*Planting
system 2.22 0.0047

For early planting systems, MG soybeans 4 to late MG 5 had the highest average yields,
whereas for late planting systems, MG@Gultivarshad the highest average yields followed by
MG 3 cultivars(Figure BA). LSmeans of each maturity and plantsystemat each
environment showed that MGadiltivarssucceeded being at the top of the yield ranking in
100% of the environments studied andbath early and late planting systems (Figure 19B).
Yield of MG 5 cultivarswere at the top of the ranking in 100% of the environments with an
early planting but dropped to < 30% with a late plantiffgese results are the first of their
kind to show the adrantage of MG 4 cultivars in late planting. Current recommendations
for late planting recommend MG 5 or 6 cultivars when planting late or when double
cropping after wheat.

cons






