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SOUTH CAROLINA SOYBEAN BOARD
Making Your Checkoff Pay OFf.

Dear South Carolina Soybean Producers:

The South Carolina Soybean Board is proud to provide you with this production guide published
by Clemson University extension and research specialists. Your fdrmaen soyban checkoff

funded much of the research conducted to make recommendations found in this guide. We hope
this information will allow you to become more productive and profitable.

Your soybean checkoff is at work here in South Carolina, across the Unitesl &td

throughout the world keeping demand for U.S. soybeans strong. Researchinrgddsddraits,
exploring new uses, promoting soy biodiesel, supporting domestic animal agriculture, expanding
overseas markets and examining new marketing opportuaiggsast a few ways your checkoff
investment helps accomplish that goal.

Soybeans remain an important crop in our state, ranking among the top ten commodities in terms
of cash receipts. A big part of this success comes from the following markets:

V Animal agriculturel the livestock industry depends heavily on the soybean crop by
consuming 98 percent of domestic soybean m
one cash crop, with turkeys and cattle ranking third and fourth, respectively.

V Soy biodiesl i production, availability and use of biodiesel continue to experience
strong growth. Soybean oil has become the major feedstock used to produce biodiesel in
the United States.

V Soybean production researicfive years ago the soybean checkoff fundesifirst
research in the U.S. to identify rusisistant soybean varieties. So far, two genes have
been mapped. This could lead to rust resistant varieties in the near future.

Your soybean checkoff is committed to building a strong future for S.C. sofdr@aers.This
production guide, with the assistance of Clem
Making Your Checkoff Payoff!

Sincerely, '
/ ]/ a"‘
Moy Pblsch. Moo
i
Mary Jo Wannamaker Aaron Wood
Farmer, Calhoun County Executive Diretor, S.C. Soybean Board

Chair, S.C. Soybean Board

Post Office Box 11280 Columbia, South Carolmm29211
(803) 7349807 (803) 734808 (f)
WWWw.Scsoybeans.org
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Introduction
Pawel Wiatrak

Soybean is one of the major row crops in the United States. Angdaodthe USDA National
Agricultural Statistics Service, the acreage of planted soybeans increased in the U.S. from about
64.2 million acres in 1996 to million acres in 208. The soybean production also increased

from 2.38 © 3.2 billion bushels from1996 to 2006n the US. In 2007and 2008the soybean
production was estimated a72and 2.%illion bushels respectivelyln South Carolinahe

acreage oplantedsoybearrangedfrom abouts60thousandacres in 19960 540thousand acres

in 20@. Talde 1 shows the South Carolina soybean productiotobyty in 200.

Table 1. 20@ county soybean production in South Carolina.

County Planted (acres) |Harvested (acres) |Yield (Bu/acre) |Production (bushels)

Florence 52,300 49,500 17| 852,50(
Clarendon 36,100 34,900 25 863,50(
Darlington 36,000 33,900 15 497,50(
Dillon 35,000 33,004 12 389,50(
Williamsburg 33,500 31,600 24 762,700
Horry 32,400 30,900 19 597,000
Sumter 31,800 31,000 19 586,70(0
Lee 31,500 30,000 16 475,20(
Marlboro 26,800 25,100 13 334,80(
Orangeburg 24,700 24,000 32 761,300
Marion 17,100 16,600 20 331,50(
Chesterfield 11,400 10,700 13 140,50(
Allendale 10,800 10,400 20 210,80(0
Hampton 8,200 7,800 30 232,80(0
Barnwell 6,400 6,200 18 114,00(
Dorchester 6,200 6,000 30 180,00(
Colleton 5,600 5,400 22 116,90(
Bamberg 5,500 5,200 20 106,00(
Aiken 4,700 4,500 20 88,000
Richland 4,200 4,100 13 53,100
Newberry 3,300 2,000 11 22,000
D20 Combined Counties 3,000 2,900 13 38,200
Calhoun 2,800 2,300 26 59,700
Georgetown 2,700 2,700 18 48,200
Lexington 2,700 2,400 16 39,100
Anderson 2,500 2,000 11 22,000
D10 Combined Counties 2,300 1,900 13 23,900
Kershaw 2,300 2,100 12 25,200
Edgefield 1,800 1,100 11 12,600
York 1,400 1,100 12 13,700
D80 Combined Counties 1,400 1,000 24 23,600
Berkeley 1,200 1,000 23 22,900
Saluda 1,100 600 17 9,900
Oconee 600 400 26 10,500
Spartanburg 500 500 13 6,500
D40 Combined Counties 200 200 14 2,700
State Total 450,00d 425,00( 19 8,075,00(




The highest estimated acreage Wad-lorence, Clarendon, Darlington, Dillon, Williamsburg,

Horry, Sumter, and Lee Countiehd&se top Counties accounted for about 64.1% of total planted
soybeans in the State in 2007. The highest estimated soybean yields were for Florence,
Clarendon, and Darlington Counties and ranged from 30 to 32 Bu/acre. The updated State average
yield was 19Bu/acre for 2007For 2008, the average soybean yields in South Carolina are

estimated aB2 Bu/acre.

Themention of any commercial product in this publication does not imply its endorsement by
Clemson University over other products, nor does omissitimegbroduct imply that it is not
satisfactoryPesticide labels are constantly being revised, so please read and follow label
directions carefully before you buy or apply pesticides.



Production and market risk management
Todd D. Davis and Charles E. @is, Jr.

The profitability of soybeans is often directly related to how well theda manages production

and marketingrisks. Decisions made in the selection of soils, fertility scheme, variety, pest
management practice(s), tillage system and row sgazam all impact costs, final yields and
profits. Information in this guide gives details about how the South Carolina farmer can make
good choices. The following is a discussion of productind marketingisk management in the
context of enterprise budganalyses for soybeans.

What are enterprise budgets?

Enterprise budgets are prepared as a reference forrtherfand are a record of the anticipated

costs and returns for a particular set of production practices for the crop(s) considered. Farmers,
lenders and others use these budgets as a means to evaluate the economics of production. Of
course,producerswill need to adjust the figures given for the cost inputstifi@ir operation.
Enterprise budgets are prepared by the Clemson University Depaimapplied Economics

and Statistics which can be accessed on the web at the following Internet address:

http://cherokee.agecon.clemson.edu/crop bud.htm

Variable costs are those that areuimed each year the crop is produced and are basically the out
of-pocket expenses for seed, chemicals, fertilizer, labor, machinery and interest. These may vary
from year to year, field to field and farm to farm. This is vgngducersamust be aware aherr

average expense figures for each cost component.

Fixed costs are those incurred even if a crop is not planted. Such things as depreciation and taxes
on equipment are fixed costgarmes may choose to ignore the fixed cost component for a year

or so wha planningthefarm's crop mix. However, over a period of several ygamslucersieed

to be able to cover total costs to maintain an economically viable cropping system. Farmers are
alsourged to consider various markaetd productiomisk management soarios to try to capture

the highest profit possible.

2009 Estimated costs and returns for soybeans

The estimated Return over Variable (production) Costs foisedson soybeans fa009 based

on Clemson University Extension Enterprise budgets, is itbescm Table 1. Total production
costs are estimated to be7$2acre with fertilizer/lime costs accounting 8% of the total cost

per acre (Table 1). In addition, seed, tractor/machinery, andtideséxpenses account for 13%,
14% and 2%, respectivly, of the total cost per acre (Table The harvest cash price, based on
the value of the Novembe2009 Soybeans Futures contract d.@3bu. and adjusted by an
estimated harvedime basis 0£$0.30, is estimated to b&® 83 per bushel (Table 1). Ginethe
revenue and cost estimates, the Return over variable costs for soybeans is estimated pehe $5
acre (Table 1).


http://cherokee.agecon.clemson.edu/crop_bud.htm

Table 1. 2009 Full Season (Ndll, RoundUp Ready) Soybeans Estimated Costs and
Returns ($/Acref.

Price or Total
Unit Quantity Cost/Unit Per Acre

Gross Receipts
Soybeans bu. 35 $9.33 $326.55
Total Receipts $326.55

Variable Costs

Seed (certified) bu. 0.83 $42.00 $34.86
Fertilizer
Phosphate Ibs. 50 $0.46 $23.00
Potash Ibs. 50 $0.67 $33.50
Lime (prorated) ton 0.5 $51.00 $25.50
Herbicides acre 1 $28.44 $28.44
Insecticides acre 1 $21.24 $18.98
Fungicides acre 1 $22.51 $20.16
Aerial Application acre 1 $6.50 $6.00
Hauling bu. 35 $0.40 $14.00
Tractor/Machinery acre 1 $36.83 $39.52
Labor hrs 3.58 $6.50 $23.27
Interest on Operating Capital dol. $158.94  9.00% $9.54
Total Variable Costs $276.77
Return over Variable Costs $49.78

" Detailed enterprise budtge for agronomic crops are available at:
http://cherokee.agecon.clemson.edu/budgets.htm

or from your local Clemson University Cooperative Extension office.

2 Soybean price based on Novemi209 Soybean Futures price danuary 12, 200@t a
harvesttime basis 0f$0.30bu.

Understanding the increase in production costs

For longterm profitability, producers must continue to aohtcosts. The production costs for
soybeans from 2002 tA009 based on Clemson University Extension enterprise budgets, are
reported in Table 2. Variable costs have increasé@&dre since 2002 witB0% of the increase
occurring since 2005Table 2). Most of this increase is due to a change in production
assumptions used to create #@08 and 200®budges. However, the largest increase has been

for fertilizer and lime which increasedl$per ace since 2002 and accounts fo8bf the total
variablecost increase since 2002. In addition, the cost of seed has increased $15 per acre since
2002 (Table 2). Another large increase has occurred in hauling expense which has increased
$8.75 per acre since 2003.


http://cherokee.agecon.clemson.edu/budgets.htm

This cost information will help managers undeanst which cost items have increased the most
and, in turn, which items to focus on when monitoring costs. It is important to remember that it is
important to cut the nenecessary expenses and to use inputs in a way to get the biggest return
for the cost bthe input. Therefore, sound management practices should be used when managing
costs. For example, soil tests can be used to determine fertilization rates and increased scouting
for weeds and insects can be used to monitor pesticide costs.

Table 2. Budeted Production Costs from 2002009 for Soybeans with an Estimated Yield of
35 Bushels/Acre.

Variable Costs 2009 2008 2006-2007 2005 2004 2003 2002
Seed (certified) $34.86 $34.86 $31.87 $26.89 $23.90 $20.75 $19.92
Fertilizer

Phosphate $23.00 $26.00 $17.50 $18.39 $16.56 $14.89 $13.72

Potash $33.50 $13.00 $14.50 $12.05 $11.07 $8.28 $7.38
Lime (prorated) $25.50 $26.25 $26.25 $17.00 $15.85 $14.40 $13.70
Herbicides $28.44 $17.60 $12.31 $11.91 $11.56 $12.77 $11.74
Insecticides $18.98 $21.24 $3.77 $3.26 $3.24 $3.36 $3.42
Fungicides $20.16
Aerial Application $6.00 $6.50 $5.50 $4.50 $4.50 $4.50 $4.50
Hauling $14.00 $14.00 $10.50 $8.75 $7.00 $5.25 $5.25
Tractor/Machinery $39.52 $36.83 $27.67 $25.21 $22.98 $20.91 $19.83
Labor $23.27 $23.27 $23.27 $21.48 $21.48 $21.48 $19.89
Interest on Operating Capital $9.54 $8.11 $5.87 $4.92 $4.26 $4.20 $4.14
Total Variable Costs $276.77 $250.17 $179.01 $154.36 $142.40 $130.79 $123.49

Increase from Previous Year
($/acre) $26.59 $71.16 $24.65 $11.96 $11.61 $7.30

How risky are soybeans in 2009 ?
Another question managers should consider when evaluating a crop enterprise is the risk of not

covering variable costs. THeotal Variable Costs foraybeans are estimated to be $2¢ve
(Table 1). At an expected yield of 35 bu./acre, the bezak price for soybeans is $7.pér
bushel. At this breakven price, there will be just enough revenue to pay for the variasie co
listed in Table 1. However, the breaken price does not pay for the cost of rented land or
provide a return to fixed costs and management.

Table 3 describes the Return over Variable Cost for alternative prices and yields. Managers can
use Table 3ad evaluate the risk of not covering variable costs of producing soybeans based on
their own price and yield expectations. For example, at the price of $9.00/bushel, there would be
revenue available to pay for all pradion expenses with yields of 3fu./acre or greater (Table

3). Similarly, at a yield of 3@u./acre, all variable costs will be covered with pricesob@&bu.

or greater (Table 3).



Table 3. Return over Variable Cost for Various Prices and Yields forSealson Soybeans (35
bu/acre Expeed Yield)”.

Harvest Cash Price

Harvest Yield $7.00 $7.50 $8.00 $8.50 $9.00 $9.50 $10.00
15 ($172) ($165) ($157) ($150) ($142) ($135) ($127)
20 ($137) ($127) ($117) ($107) ($97) ($87) ($77)
25 ($102) ($90) ($77) ($65) ($52) ($40) ($27)
30 ($67) ($52) ($37) ($22) ($7) $8 $23
35 ($32) ($15) $3 $21 $38 $56 $73
40 $3 $23 $43 $63 $83 $103 $123

“Total Variable Costs are estimated to be $277 per acre.

Controlling market risks

The best means of controlling market risk is to have a proactive market plan. Specific marketing
plan approaches will vary from farm to farm. There amaydver, common components that will
be included in virtually any viable plan. They are:

1. Know what you need from the market to be "succes$hik"is a&complished by knowing the
true production costs of the enterprise on your farm. Further, one roemtira for family
living expenses and lortgrm financial goals. An assessment of "successful” is the key to
this step. However, this important concept is one that varies substantially from farm to
farm.

2. Know where the market is noWhis requires acas to and the ability to correctly interpret
soybean price information. The best starting point is knowing the current Chicago Board
of Trade (CBOT) futures price for the month in which one plans to sell. Prior to harvest,
the CBOT November futures price typically the best gauge for what the market thinks
next year's crop will be worth at harvest. This price should be further adjusted by your
basis estimate that you expect to prevail at harvest. If considering storage, one must
further account for the giical and interests costs of storage.

3. Know what the available marketing alternatives akéhile there are numerous cash market
and futures based marketing alternatives, each with their own risk management properties, the
available alternatives falhto three broad categories:

a. Do nothing now:This clearly is the most often followed strategy. Whether through
simply avoiding the marketing or pursuing this as an objective strategy, this assumes that
the price captured later will be better than todathis fails to materialize (i.e. prices fall)

then there is no downside protection. Strategies that fall into this general category include
unpriced production, unpriced storage and delayed payment contracts.

8



b. Fix the price todayif the market wereurrently offering a price at which one would be
"successful" then one would be wise to accept it. However, prior to harvest when yields are
unknown, it is not advisable to obligate the entire expected crop for sale. Contract penalties
can occur if a prodrer overcontracts a volume of production and prices rise. Further, this
approach carries the implicit assumption that the price captured now will be better than it
will be in the future. Strategies that fall into this category include cash forward dorgrac
hedging (partial), Hedg®-Arrive contracting (partial) and basis contracting (partial).

c. Fix a price floor but leave the ceiling opemhis approach to market risk management
allows for the best of both of the above while avoiding many of thengat drawbacks.
Through the use of put option purchases, call option purchases in conjunction with cash
forward contracting, buying call options instead of storing, or by seeking minimum price
contracts, producers can protect their operational revenoessubsequent price declines
while leaving open the possibility to benefit from future price rallies. Clearly, this approach
is one worth exploring.

4. Assess the risks and returns from the available marketing stratégiesing the conditions

set out abve, combined with observation of current market fundamentals, is critical in selecting
the best market approach. The above strategies have various risk abatement attributes, particularly
with regards to how they handle futures price and basis risk. Dexect the basis to improve

later? Do you expect the price to improve later? How much of your crop can you comfortably sell
now? These and other questions need to be explored.

5. Seek the unbiased opinions of othédsher farmers, agricultural lenders dafExtension
personnel (among others) can often help you weigh the alternatives you are considering. It is
important to stay grounded in the reality of market risk management and not move into the realm
of speculation. Seeking opinions can help sort thrabglcomplexities ... but remember the final
decision is yours!

6. Make the decision and follow throughhe bestaid market plans avail us nothing if the
"trigger isn't pulled"” on placement of the strategy. This is easier said than done. But if the above
steps are taken, then one should feel confident in the knowledge of risks to be transferred or
retained.

7. Review the plan and adjust as needgetause of the dynamic and exdranging markets for

corn (and other agronomic crops) it is important toeevperiodically the plan that is in place.

For example, let's suppose at planting you observed a good price but only felt comfortable with
pricing 25 bushels per acre. Suppose now its late August and you're much more certain of your
yields. You need to résit your plan and review the necessity for leaving the remaining crop
unpriced. The risk environment has changed, so your plan requires reviewing and updating.

9



Soybean vegetative and generative growth stages
Pawel Wiatrak

Identifying the soybean growtliegies is essential for proper management of pests and
environmental problems&enerally, the soybean development can be divided into vegetative (V)
and reproductive (R) stagélhe beginning of each stage starts when at least 50% plants are at
that stageVegetative growth stages start with the soybean emergence and reproductive growth
stages start with the first flower.

Note: The growth stages are adapted fronFte, W.R., C.E. Caviness, D.T. Bwod and J.S.
Pennington. 1971. Stage of development dpsons for soybeans;lycine maxL.) Merr. Crop
Science 11:92931 and also fror2004 edition of PM 19450ybean Growth and Development
published by lowa State University Extension, Ames, lowa 50011.

Vegetative (V) growth stages

The vegetative stagéegin with emergence (VE stage) (Table 1). Prior to germination, soybean
seed absorbs water equal to approximately 50% of its weight. The elongation of hypocotyl brings
the cotyledons out of the soil, which starts the soybean emergence.

After emergence,nifoliolate leaven the first nodenroll in addition to cotyledons and start the
VC stage.The following vegetative stages are designed numerically from V1, V2, V3, through
V(n), based on the numbef nodes withrifoliolate fully developed leaves uriled. For

example, the V1 stage starts witheounrolled flly developed trifoliolate leaf on the second
node. The (n) represents the number of the last fully developdibtefe leaf. A fully developed
trifoliolate leaf is one that has unrolled or udéd leaflets.

Table 1. Vegetative (V) soybean growth stages.

Stage Description
VE Plant emergencalépends on temperature and moisture)
VC Unifoliolate leaves unrolledh addition to cotyledon€nenode
\i One unrolledrifoliolate leaf. Two nodes
V2 Two unrolledtrifoliolate leaves. Threaodes
Vn (n) number of trifoliolate unrolledn) + 1 number of nodes

10



VC i Unifoliolate leaves unrolled in addition
to cotyledons.

V11 One unrolled trifoliolate leaf. V21 Two unrolled trifoliolate leaves.

11



Reproductive (R) growth sta ges

The reproductive stages in soybeans start when at least one flower is present on the plant (Table
2). These stages describe the development of flower (R1 and R2), pod (R3 and R4), seed (R5 and
R6), and maturity (R7 and R8). Vegetative growth contirtlmesigh some of the reproductive

stages. The reproductive growth stages are described in the Table 2 and alsorshwages

below Table 2.

Table 2. Reproductive (R) soybean growth stages.

Stage Description

R1 Beginning bloom. Aleast one floweis presenton the main stem.
R2 Full bloom. Howers are found on any of the top two nodes.

R3 Beginning pod. Bds are3/16 inch long on one of the top four nodes.

R4 Full pod. Pods ard/4 inch long on one of the top four nodes

R5 Beginning ged.Seeds are 1/8 inch long on one of the top four nodes.

R6 Full seed. Pods are completely filled by seeds on one of the top four nod
R7 Beginning maturity. One mature pod found on the plant

R8 Full maturity. 95% podbkavereached maturpod color.
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R171 Beginning bloom. At least one flower or R271 Full bloom. Flowers are found on any of
the main stem. the top two nodes.

N
?

R31 Beginnirg pod. Pods are at 3/16 inch lor R41 Full pod. Pods are at 3/4 inch long on or
on one of the top four nodes. of the top four nodes.

R571 Beginning seed. Seeds are at 1/8 inch R671 Full seed. Pods are completelydil by
long on one of the top four nodes. seeds on one of the top four nodes.

R771 Beginning maturity. One mature pod found on the plant.
R81 Full maturity. 95% pods are matured.
13



Soybean maturity groups and growth habit

Pawel Wiatrak, Emerson Shipe, and Jason Norsworthy

Soybeans flower in response to day lengid temperaturand therefore arealled facultative
photoperiod sensitive/arieties grown in the United States are diddeto 13 maturity groups

(MG), with MG 000 being the earliest and adaptedddhern Minnesota amngbuthern Canada, to

MG X adapted to southern Texas. The earlier varieties bloom when days are long and nights are
short, while the latematuring varietiedloom underrelatively shorter days andnger nights

During the summer, days are longer at more northern latitudes, therefore the early MG will
initiate flowering when days are longé&arlier and later maturing groupgsvelop differently and
knowing the growth habit of different maturity groups (MG) can help with the crop management.

Most indeterminate varieties are adapted to maturity group IV and earlier. These varieties have
overlapping vegetative and reproductive growth stages. Terminal growtbrbtice main stem
continues to grow after the first bloom and most of the pods are on the main stem. Flowers and
pods develop at different times and rates depending on node locations. Nodes with the earliest
flowerslocated near the bottom of stem; therefan indeterminatglant may contain pods with
developing seed at lower nodes while upper nodes contain only small pods or flowers.

Most varieties with a determinate growth habit (maturity group V and later) have distinct
vegetative and reproductive gvth stages. Number of nodes and plant height of the main stem
are terminated at the full bloom stage (R2). However, branch growth continues after first bloom
and the number of poddtengreater on branches than the main stem.

Due to different blooming perds, the ecommendedlanting datesof different maturity groups
in South Carolinare

T MG IV and earliefi April 15 through May10.
1 MG Vto VI-May 1 through June 10.
1 MG VIl to MG VIII - Junel through July 1.

The following are approximate harvedttesof maturity groups V to VIllwhen planted full
season Mayt to June 10 in South Carolina:

1 Group V: October 1 to 15
1 Group VI: October 10 to 25
1 Group Vlland VIII: October 25 to Novembéds.

Harvest maturity is an important consideration for farmers wish o:

1 Plant small grain for grazing early in the fall after soybean harvest

1 Harvest soybeans from Carolina bays or river bottoms before late fall rains saturate soils
and make harvest difficult and untimely

1 Avoid early frost damage to the crop, espeygiadlthe Piedmont region.

14



1 Spread maturities to reduce risk of drought damage

Since there is a range of harvest maturities of about 45 days for MG V through VIII, there is also
a range of time for the bloom through piiltistages. Because adequate soilisture from bloom
through pod fill is important for good yields, farmers should consider planting varieties from
more than one maturity group to reduce the risks of drought damage during pod fill. For example,
in 2001, a drought in South Carolina in Augastd September reduced yields of many late
planted MG VII and VIII varieties. Farmers with earlier planted MG V and VI varieties were able
to avoid most of thelroughteffects. Tle practice of spreading the maturity groatso spreasl

out harvest and thuselps toavoid harvest delays, which can reduce both yield and quality of the
crop.
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Planting considerations

Pawel Wiatrak, Jim Dunphy, and Jason Norsworthy

Producing soybeans offers the farmer much flexibility in management and risk control options.
For example, soybeans fit into a number of rotation systems with benefits to all involved crops.
Also, soybeans can be planted from late spring, as &dafon crop, through mghmmer, or
doublecropped after harvest of a winter annual crop such as wilyeatoarley, oats, triticale, or
canola. The following are suggestions for successfully planting soybeans to achieve stands for top
yields.

Field selection

Soybeans can be produced successfully on a wide range of soils. However, soils that are
inherentlyfertile, welkdrained, and possess good w4telding capacity will produce the highest
yields. Based on the current cost of producing soybeans (see chapter one Production and
Management Risks), fields should be selected with soils that have a progwotewéial (under
dryland conditions) of at least 40 bushels per acre. Information to assist with field selection is
presented in th€ountySoil Survey, available from local USDNRCS offices. This publication
contains aerial maps which show the soil tymesach field in the county. Reference can then be
made to detailed descriptions of the soils, including their productive potential for various adapted
crops. In addition to soil survey maps, Clemson scientists are utilizingefEenced equipment

(Veris 3100) that can map the spatial variability in soil type and depth of the subsoil within fields.

Rotation

Rotating soybeans with other crops like comieat,cotton, or tobacco is an important practice

for managing pests, using saplied nutrients eifiently, and sustaining soil productivity.
Rotation can result in a reduction in production costs due to less chemical inputs for controlling
pests like weeds, diseases, or nemato8@geans camlso effectively utilize residual nutrients

left in the sd. In addition to these positive benefits, rotations usually improve yields due in part
to the improvement of various soil biotic and physical characteristics.

Tillage

The sandy lightextured soils of South Carolina's Coastal Plain are low in fertdibg
waterholding capacity, and tend to form natural compacted zones or hardpans that are restrictive
to root growth and development. Two types of hardpans are evident in most of these soils: a
tilage pan6- to 8-inches deep, caused by excessive tillaget a lightercolored sandy layer
about8- to 15inches deep and-Xo 4inches thick (the E horizon). The E horizon is more
compacted than either the topsoil or subsoil (B horizon) and is difficult, if not impossible, for
roots to penetrate. On CoastaliRlsoils, deep tillage implements {iow or broadcast subsoilers)

are often needed to break compaction zones enabling roots to grow into the subsoil to access
residual soil moisture and leached nutrients (including nitrogen, sulfur, and potassium).
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SouthCarolina research has shown thatow subsoiling in wide rows (30 to 38 inches) ahead of
planting can increase soybean yields in the Coastal Plain by 10 to 15 percent with even greater
response during dry years. It is critical that these tillage pracieeconducted during periods in
which soils are not excessively moist. Deep t
layer and will create compacted areas along the sidewalls of the tillage shanks (see Figure 1).
NOTE: For more informatio on tillage, please see the Doublecropping Wheat and Soybeans with
Conservation Tillage chapter.

Figure 1. Subsurface view of tillage under HfAwe
wall compaction that occurs when soil is too wet.

¥ Side wall cbmpaction (a3
Wet : Optimum

Tillage depth

For achieving maximum economic returns from deep tillage, it is important to know the average
depth to the subsoil and the depth and thickn
the Clemson University Edisto Research and EducationeCent three different soils showed

that row subsoiling should be done 1 to 2 inches into the subsoil, so that roots can optimally
access moisture and nutrients (see Table 1). Note: There is likely no benefit of tillage at depths
greater than 2 inches beldie upper surface of the subsoil.

Table 1. Soybean yields as influenced by depth to subsoil and depthosi subsoiling at the
Edisto REC in Blackville, SC, 1984,

In-row subsoiling depth Depth to subsoil (inches)
(inches) 8 12 16
------------------------------- Bu/acre--- m-mmmmmemeeee-
No subsoiling (disk only) 29 28 21
12 33 39 33
14 35 41 39
18 36 42 42

*Research by Tom Garner and Harold Musen.

Seedbedpreparation

Conventional seedbed preparation increases the costs of prpdsmybean and has several
associated risks. While seedbed preparation using a disk harrow is practiced by many farmers, it
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is a practice that has many costs. Disking soil prior to planting stimulates weed emergence,
compacts the soil at thie to 8-inch depth, causes rapid moisture loss from the soil surface, and
increases wind and water erosion of the upper most layer of soil.

Seedbeds are most often prepared using conventional tillage when

1 Lime and/or fertilizer is to be incorporated into the plovetay

1 Residual herbicide(s) must be incorporated

1 Dense layer of weedy and/or crop residue exists on the soil surface

1 A well aerated seedbesldesiredor optimum seed germination and emergence.
Note: All but residual herbicides can be overcome.

Seedbed mparation for strigilled soybean involves a coulter and a narrow furrow opener (e.g.,
double disk). The coulter cuts through the surface residue (e.g., small grain residue i double
cropping) and the furrow opener prepares a narrow seedbed about amdaciCare must be

taken to ensure the seed has good soil contact so that optimum germination/emergence can occur.
Stand problems with conservation tillage can seriously cripple chances for good yields.

Soil moisture

Having enough soil moisture presenpénting is extremely important for good soybean stands.
The soybean seed must imbibe 50 percent of its weight in water before germination can begin.
This is why soybean seed swell within an hour or so after planting if soil moisture is present.
However, here can be enough moisture for "swelling” and not enough to complete the
germination process, especially under extremely hot soil conditions. Seed in this situation are
often attacked by bacteria or fungi, and rot in the soil. Seed planted in soilsttoo dry can
present other problems. Farmers who "dust in" their soybean crop and wait for a rain often have to
replant because the seed baked, much like being in an oven. If soil moisture is limited, or if soil
temperatures 1 to 1%z inches deep are overddyrees, the farmer should not plant until soil
conditions arenore favorable

No-till planting

No-till planting is widely practiced for soybeans following whedanting directly into wheat
residue reduces soil temperatyresnserves soil moisturard reduces soil erosion. However,
getting a good stand can be challenging. During soybean platitengged furrow must be kept
clean from the wheat straw. Otherwise, we may expect a reduced stand due $equsoil
contact Wheat should be cut high édlow betterherbicide penetration. The research conducted at
Clemson University has shovtinatfertilization and deep tillagprior to plantingwheatin the fall

is usuallysufficient for soybean planting the summer

Some other recommendations regagdiplanting soybeans in the -tih include increaseof
seeding ratdy 10 to 15 percent andise planters witlcutting coultes, double disk openersind
packer wheels to increase sesmil connection and therefore soybean stand.
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Soil sampling and fertili ty management
Pawel Wiatrak, Jim Camberato, and Jason Norsworthy
It is very important to perform soil tests and apply lime and fertilizer if needed to avoid yield

losses due to nutrient deficiencyMore information onthese topicscan be foundat
http://www.clemson.edu/agsrvib/new_page 16.htm

Soil sampling

Plant nutrient applications through fertilizer and/or lime should be based on soil tests. Soil tests
help todetermine the soil pH and nuwnt levels, and thus any need for lime and/or fertilizer
applications. These tests can be performed at the Clemson University Agricultural Services Lab,
which providessoil analyses and nutrient recommendations on a fee basis. Cmaity
Extension officecan help with soil sampleagsand submissions forms, and also give advice on
taking soil samples. Elocal office will mail the soil samples to the lab.

Following are steps for obtaining a representative soil sample:

1 Divide field into 25 acre areagalso used in the precision ag samplitgsed on similar
management history and soil characteristics (sample should not represent a field over
acres).

1 Take into consideration difference in surface color is the most evident feature separating
soil types,ndicating possible variability in texture, organic matter content, and drainage.

1 Nutrient removal rates by crops are important in determining residual soil fertility levels.
Therefore, cropping history is another important factor to consider when dedissgple
area.

1 Construct an accurate map of the field to take samples from the same areas each year,
preferably in the fall after harvest to enhance the relevance of annual comparisons.

Taking soil samples:

1 Obtain 10 to 20 soil cores (brush away surfalemtpresidue materiaffom a 6- 8 inch
depthfor tilled and 3- 4 inch for natill areasin a zigzag pattern throughout the area to
ensure good representation.

1 Place soil cores in a clean plastic bucket and mix thoroughly.

1 Fill a onepint sample box wit the soil subsample.

Note: In most sandy Coastal Plain soils where deep tillage is practiced to break root restrictive

hardpans, a sample of the top 4 inches of subsoil can be used to determine the availability of
potassium, sulfur, and magnesium. Thea#ients readily leach through the sandy surface layer

but are retained in the upper part of the subsoil. The results of subsoil samples can be used to
adjust fertilizer recommendations made from the analysis of the A horizon sample.
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Soil samples are anaed for soil pH and the plaatvailable contents of potassium (K),
phosphorus (P), calcium (Ca), magnesium (Mg), zinc (Zn), copper (Cu), boron (B), and
manganese (Mn). Based on these soil test results, recommendations are made regarding the
correction ofsoil pH and fertilization requirements to achieve top yields.

These recommendations are based on several years of soil test calibration research conducted in
South Carolina and neighboring states. Soil analysis procedures determine the amount of each
nutrient available for crop uptak&@he new soil fertility ratings and recommendations have been
posted athttp://www.clemson.edu/agsrvib/new_page_16.hMutrient levels on the soil test

report ae indexed into the following categories:

1 Low: soil plant nutrient element level is deficient and an application of this element will
result in a significant yield increase. A high application rate is needatkéd the crop
requirementcompensate for saihteraction andbuild the soil reserves

1 Medium: soil plant nutrient element level is adequate for moderate agronomic crop yields,
but a yield response can be expected about 50% of the time from an application of this
element. For moderate yield goalkere is probably a sufficient amount of this plant
nutrient element without the need to add more than that expected to be removed by the
crop; however, for high yield goals, the recommendation should be greater than that
needed to compensate for crop osal.

1 Sufficient: soil plant nutrient element level is in that range adequate to meet the crop
requirement as well as that needed for consistent high crop yield production. A
maintenance application rate is recommended to compensate for expected aogd.rem
Mai ntaining the surf acmangewid iedsurewhat thei sabsoil h e
essential plant nutrient element level will not be depleted.

1 High: this soil plant nutrient element level can adversely affect crop yield and product
quality, and a further increase can lead to crop yield decreases as well as plant nutrient
element imbalances. Therefore, no addition of this element is recommended, unless
needed to compensate for expected high crop removal.

1 Excessive this soil plant nutrient eteent level will adversely affect plant yield, create

nutrient element deficiencies due to imbalances, and can lead to potential ecological
damage to the surrounding environment.
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Soil pH and liming
A soil pH too low or too high can adversely affect nutriavailability and hence, soybean growth

and yield. The best pH for soybeans grown in most South Carolina soils is between 5.8 and 6.5. If
soil tests show a low soil pH, lime can be applied to enhance yield by:

1 Reducing toxicity of soil aluminum and/or mganese.

1 Improving uptake of phosphorus, potassium, and molybdenum.

1 Increasing availability of calcium and magnesium (with dolomitic lime).

1 Improving nitrogen fixation byradyrhizobumjaponicumbacteria in root nodules.

It is important to perform soil $¢&s and apply lime and fertilizer if needed to avoid yiekids
due to nutrient deficiency. The following are some considerations regarding the nutrient
management practices to help with maintaining high soybean yields.

Nutrient requirements and uptake

The approximate amounts of nutrients removed from the soil bytaugitel soybeaorop are
presented in Table 1. The nutrients are removed from the field in the grain. Many of the nutrients
left in the stubble are recycled and available to the next crop.

Table 1. Approximate nutrient utilization for a-@Qishel soybean crop*

Plant Part Nutrient
N P205 K>0O Mg S
Ib/A lb/A Ib/A lb/A Ib/A
Grain 240 48 84 17 12
Stubble (leaves, 84 16 58 10 13
stems, etc.)
Total 324 64 142 27 25

*Source: IMC Plant Food Utzation Guidelines

Fertilizer recommendations

Fertilizer recommendationdased on the soil test for maximum soybean yjedds shown in the
Tables 2-4.
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Table 2. Fertilizer recommendations for soybg@id goal of 30 Bu/acrbased on sotest
reaults in South Carolin&

Phosphorus Potassium
Low Medium  Sufficient High Excessive
pounds of NP,0s-K>0 per acre

Low 0- 90-80 0- 90-60 0- 9040 0- 900 0- 900
Medium 0- 60-80 0- 6060  0- 6040 0- 600 0- 600
Sufficient 0- 30-80 0- 3060  0- 3040 0- 300 0- 300
High 0- 080 0- 060 0O- 040 0- 00 0- 00
Excessive 0- 0-80 0- 060 0- 040 0- 00 0- 0-0

* Sourcehttp://www.clemson.edu/agsb/hew page 16.htm

Table3. Fertilizer recommendations for soybgaeld goal of 50 Bu/acrbased on sotiest
results in South Carolirta

Phosphorus Potassium
Low Medium Sufficient High Excessive
pounds of NP,Os-K,O per acre

Low 0-100-100 0-10080  0-10060 0-1000 0-1000
Medium 0- 70-100 0- 7080 0- 70-60 0- 700 0- 700
Sufficient 0- 40-100 0- 4080 0- 4060 0- 400 0- 400
High 0- 0-100 0O- 080 0 060 0- 00 0- 00
Excessive 0- 0-100 0- 080 0- 0-60 0- 0-0 0- 0-0

* Sourcehttp://www.clemson.edu/agsrvib/new page 16.htm

Table4. Fertilizer recommendations for soybgaeld goal of 70 Bu/acrbased on sotiest
results in South Carolirfa

Phosphorus Potassium
Low Medium  Sufficient High Excessive
pounds of NP,Os-K,O per acre

Low 0-110120  0-110100 0-11080 0-11060 0-1100
Medium 0- 80120 0- 80100 O- 8080 0O- 8060 0- 800
Sufficient 0- 50120 0- 50100 O0- 5080 0- 5060 0- 500
High 0O- 0120 O 0100 O 080 O 060 0- 00
Excessive 0O- 0120 0- 0100 O 080 O 0-60 0- 0-0

* Sourcehttp://www.clemson.edu/agsrvib/new_page_1ré.ht
When double cropping with small grains, all fertilizer for both crops can be applied prior to
planting small grain in the fall. Note: For both fskason and doubkrop soybeans grown in the
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sandy Coastal Plain soils of South Carolina, apply sulftimarfertilizer at a rate of 10 pounds per
acre.

Starter fertilizer

If soil sample results are medium for phosphorus or at any level for potassium, there is little
evidence that banding of these nutrients near the soybean crop row is more beneficial to gra
yield than broadcast applications. When the soil test shows low phosphorus level, it is
recommended to place chelf of the phosphorus rate close to the crop row in a band.

Note: To avoid seedling injury, place the fertilizer band 2 inches below amuh@s to the side of
the soybean rowAll recommended fertilizer for rall soybeansshould be broadcast prior to
planting.

With soll test levels showing medium P and K levels, it may be possible to reduce recommended
broadcast rates slightly when bamgli but additional expense in handling a starter material at
planting may offset any savings involved.

When soil test levels for P and K are adequate, and no fertilizer is recommended, there is no
evidence to support a yield response to banded applicatiostarter materials. Unlike corn,

which is sometimes planted in cool soils which restrict seedling uptake of nutrients like
phosphorus, soybeans are planted in May or June when soils are warm enough for good root
growth and optimum nutrient uptake.

Manganese (Mn) deficiency

Manganese (Mn) deficiency may occur when soil pldbeve6.2 on the poorly drained soils in

the Atlantic flatwoods of the lower Coastal Plain. When soil conditions are conducive to Mn
deficiency, and/or the previous crop has showickfcy symptoms, Mn can be applied to the
soil to prevent deficiency in soybeans. The recommended rates are from 10 to 15 Ib of Mn/A
broadcast or 4 Ib of Mn/A within a band. The less time the Mn is in the soil prior to planting, the
more effective the agipation will be in preventing the deficiency.

During soybean vegetation, symptoms of Mn deficiency include interveinal yellowing on young
leaves while the veins remain dark green. If the soybean crop exhibits symptoms of a Mn
deficiency, foliar applicatios of Mn are effective in alleviating the deficiency. TaReommended

rate of foliar-applied Mn is 0.1 to 0.2 Ib of Mn/A (0.4 to 0.8 Ib of manganese sulfdté)n
deficiencysymptoms reappear &%r 3 Mn applicationmay beneededo correct the nuteint
deficiency The lowest effective rate is preferred because of lower cost, less likely leaf burn, and
ease in dissolving the fertilizer. The Mn should be applied in at least 20 gal of water/A.

Another way to correct a Mn deficiency is by rotating ahrsgil pH field to corn and using
recommended rates of adiokming nitrogen fertilizers. This practice may lower soil pH to more
optimum level for Mn uptake by soybeans. Corn is more tolerant than soybeans to low soil Mn
levels. Wheat should not be platsiten high pH soils since wheat is extremely susceptible to Mn
deficiency, and foliar applications of Mn are not usually effective in correcting the problem.
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Note: Tankmixing manganese (Mn) with glyphosate is not recommendedahntagonismand
thereforereduced typhosate efficacyn weed contralManganese applications can be mad
days after glyphosate application with little reduction in weed control or Mn utilization.

Boron (B) deficiency

Boron is readily leached from soils in environments reogirequent rainfall; thus, boron
deficiency may occur when soybeans are irrigated to optimize productivity. In nonirrigated
soybeans, the leaching of boron is minimal. Availability of boron decsesagestantially as pH
increases above 6.5; hence, alkalsoils are generally low in available boron, inducing boron
deficiency. Since soil pH should not exceed 6.5 in production fields, there should be little or no
risk of boron deficiency. Boron applications in irrigated soybeans or at high soil pH should be
based on leaf concentrations of boron. Soybean yield will respond positively to foliar applied
boron only when concentrations in leaves are 10 ppm or less. In such instances when boron is
needed, it should be applied at 0.2 Ib/A at the gaoly stage (B to 1/4inch pods) and can be
mixed with insecticides if needed; however, tank mixing boron or other foliar applied nutrients
with Roundup may severely reduce weed control. Boron applied at 0.2 Ib/A will cost about
$2/acre plus application costs. Applicats of boron to plants having boron concentrations
greater than 60 ppm may result in yield decreases; therefore, routine use of boron is discouraged.
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Selecting the right varieties

Pawel Wiatrak, Emerson Shipe, and Jason Norsworthy

Maximum yield potatial can better be achieved if farmers chaosmatode and disease resistant,
andtop-yielding varieties that match the soil, pest, and managerial (e.g., plant date) conditions
imposed. Selection is complicated by the large number of varieties comnyerailable

(100+). New varieties and promising breeding lines are annually evaluated in official Clemson
University tests. Test locations are at the Pee Dese&ch and Education CenterlE(@® at

Florence, Edisto REC at Blackville, and Calhoun Researela At Clemson. Seed yield, plant
height, harvest maturity, and lodging are measured for each variety. Researchers may also
evaluate nematode or disease resistance at certain locations. Performance results are available
both on the Internet and &ounty Exension offices. Farmers are encouraged to check the
performance data when selecting varieties.

Variety selection
The following steps should be referenced when selecting varieties:

1 Select nematodeesistant varieties for fields where parasitic nematodegbéan cyst,
southern and peanut rekmot, Columbia lance, or reniform) have been identified as a
problem

1 Choose varietieshftp://www.clemson.edu/edisto/soybeans/valig¢hat are high yielitg

over multiple years (environmen)d locations

Consider varieties with good tolerance to diseases, lodging, and shattering.

Select varieties appropriate for the time of planting [maturity group (MGnd earlier

for April 15 through Mayl0, V to VI for May 1 through June 10MG VII through MG

VIII for June 1 through July 1].

= =4

If you have nematodes, the best variety won't yield well if it doesn't have resistaece.are

some choicesor root knot and other necyst nematodes. Maturity group very important as

well, especially when spreading risk is important or a grower is farming over large distances or in
doublecrop settings.

Roundup Ready varieties

Roundup Ready (RR) varieties have been widely adopted in South Carolina, especialiisin fie
with hard to control broadleaf weeds such as sicklepod or Palmer amaranth or in fields having
herbicide resistant weeds (e.g. Até&kistant pigweed and DN#esistant goosegrass and
pigweed). Since the release of RR varieties in 1996, farmer usags t&dnology has increased
annually, with 89% of the US soybean acreage planted to RR soybean in 2006.

Regarding the Roundup Read¥R) soybean choose varieties that are adapted to SC conditions
and fit your farming operation. If you are double croppimtp wheat, RR varieties from late MG
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VI through MG VIII are needed for best yield performance. Unfortunately, there are only a
limited number of varieties available within these maturity groups. In addition, most of the RR
varieties lack resistance to maof the nematodes common to SC. It is imperative that fields
having a history of nematode problems not be planted to variety that lacks resistance to the
nematodes present in the field.

If nematode infested fields are planted to nematode susceptiéesaand Roundup is used as

the sole means of weed control, not only will yields be extremely suppressed from the nematodes,

but weed problems will be exacerbated in field areas where soybeans are severely stunted or die

as a result of the nematodes.alfRR variety with nematode resistance is not available, select
conventional varieties that do possess resistaSetect RR varieties that have good vyield
potenti al. Weeds are manageable using convent
yielding RR variety for the sole reason of controlling wee@snsider using a sedpplied

herbicide if you are using RR technology and planting in wide rows (see Soybean Weed Control
section).
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Results from 200 8 Replicated Variety Trial s

Pawel Wiatrak

Dryland sgybean Maturity Group IV variety trial results, Edisto REC, Blackville, SC, 2008.
Plant Test 100 seed Seed

Variety height Moisture weight weight number Grain yield**
inch % Ib/Bu gms #/1b Bu/acre

DynaGro V47N8RR* 26.6 10.7 55.1 17.6 258 33.3
DynaGro 37A44* 23.8 10.9 53.4 15.3 2970 24.2
Deltapine DP 4724 19.9 10.2 54.1 17.1 2665 20.4
Average 234 10.6 54.2 16.7 2741 26.0
LSD(0.05) 2.9 NS 0.9 15 240 6.3
CV (%) 7.8 4.1 1.0 5.8 55 15.2

* Changed soybean variety name for 2009 grgvgeason (Vigoro V47N8RR to Dyt@ro
V47N8RR and Vigoro V44N6RR to Dyr@aro 37A44).

** Grain yield adjusted to 13% moisture.

Planting date: 7 May 2008.

Seeding rate: 110,046 seeds/acre.

Harvest date: 25 September 2008.

Dryland soybean Maturity Group V @V| variety trial results, Edisto REC, Blackville, SC,
2008.

Variety rlljel ?gr;;[t Moisture WL?;; t lv(\)/gizﬁfd nﬁr?]%ir Grain yield**
inch % Ib/Bu gms #/lb Bu/acre

Asgrow AG 6301 23.3 17.1 54.2 155 2935 60.8
DynaGro V622NRR* 25.4 17.8 53.7 15.1 3024 60.5
Asgrow AG 6702 26.9 30.2 50.7 12.5 3641 58.9
DynaGro V61N9RR* 21.8 18.2 55.3 14.8 3079 57.9
DynaGro V59N8RR* 23.7 17.7 53.3 14.4 3160 55.3
Average 24.2 20.2 53.4 14.5 3168 58.7
LSD(0.05) 2.2 2.7 15 1.2 252 NS

CV (%) 6.1 8.9 1.8 5.6 5.3 8.8

* Changed soybean variety name for 2009 growing season (Vigoro V622NRR teg@dgna
V622NRR, Vigoro V61N9RR to Dyn&ro V61N9R, and Vigoro V59N8RR to Dys@ro
V59N8RR).

** Grain yield adjusted to 13% maoisture.

Planting date: 7 Ma2008.

Seeding rate: 110,046 seeds/acre.

Harvest date: 14 October 2008.
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Dryland soybean Maturity Group VII and VIII variety trial results, Edisto REC, Blackville, SC,
2008.

Variety Pl_ant Moisture T?St 100_seed Seed (_Brain
height weight weight number yield**
inch % Ib/Bu gms #/b Bu/acre
Asgrow AG 7501 31.1 10.3 54.9 16.1 2821 65.3
DynaGro V76N9RR* 34.4 10.0 55.0 13.7 3320 62.5
Deltapine DP 7330 27.3 9.9 55.8 16.0 2842 60.2
DynaGro V72N7RR* 31.1 10.1 56.1 134 3415 59.0
DynaGro 32R74* 30.5 10.6 54.4 15.1 3009 56.2
Asgrow AG 7601 29.2 10.7 56.7 155 2920 55.1
Dyna-Gro 33Z74* 36.0 11.0 56.7 13.3 3415 54.7
Deltapine DP 7870 29.6 104 55.0 14.0 3263 53.6
Average 31.2 104 55.6 14.6 3126 58.3
LSD(0.05) 4.2 0.6 0.5 1.2 274 3.2
CV (%) 9.2 4.1 0.6 5.6 6.0 7.0

* Changed soybean variety name for 2009 growing season (Vigoro V76N9RR teddgna
V76N9RR, Vigoro V72N7RR to Dyné&ro V72N7RR, Vigoro V74N9RR to DyR@ro 32R74,
and Vigoro V74N4RR to Dyn&ro 33274).

** Grain yield adjustedd 13% moisture.

Planting date: 3 June 2008.

Seeding rate: 110,046 seeds/acre.

Harvest date: 30 October 2008.
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Results from 200 8 County Trial s

Pawel Wiatrak

Results fronSouth Carolina CountWaturity Group (MG) IV Soybeaiirials.

MG IV

Variety

Dyna-Gro V47N8RR*
Pioneer 94Y70
Asgrow AG 4903
Pioneer 94Y90
DeltaPine DP 4724
Dyna-Gro 37A44*

Aiken County

% Moisture  Test Weight (Ib/Bu)

12.7
12.2
12.6
12.7
11.6
10.7

Grain Yield (Bu/A)
30.9
29.3
28.8
26.0
25.1
24.5

MG IV

Variety

Pioneer 94Y90

Southern States RT4996
Asgrow AG 4903
Dyna-Gro V47N8RR*
Asgrow AG 4801
Dyna-Gro 37A44*

% Moisture

Darlington County

Test Weight (Ib/Bu)
135
14.1
14.4
12.4
125
14.3

Grain Yield (Bu/A)
375
36.2
33.7
26.2
19.0
17.5

Florence County

Lee County

MG IV Pee Dee REC MG IV

Variety % Moisture  Test Weight (Ib/Bu)  Grain Yield (Bu/A) Variety % Moisture ~ Test Weight (Ib/Bu)  Grain Yield (Bu/A

Pioneer 94Y70 131 42.9 Southern States RT4996 14.2 39.0

Southern States RT4996 13.0 42.7 Dyna-Gro V4A9N6RR* 14.1 28.3

Dyna-Gro 37A44* 13.4 37.0 Pioneer 94Y70 13.5 26.3

Asgrow AG 4801 13.4 34.2 Pioneer 94Y90 14.2 26.1

Pioneer 94Y90 13.1 34.1 Asgrow AG 4903 15.6 20.9
Pioneer 94M80 12.8 15.6
Dyna-Gro 37A44* 13.3 12.8

Marlboro County
MG IV
Variety % Moisture  Test Weight (Ib/Bu)  Grain Yield (Bu/A)

Southern States RT4996
Asgrow AG 4903

Pioneer 94Y90

Dyna-Gro V47N8RR*
Dyna-Gro 37A44*
Pioneer 94Y70

Note: Average grain moisture - 13.6%

33.1
31.0
28.2
26.3
25.8
23.1

* Changed soybean variety name for 2009 growing season (Vigoro V49N6RR to Dyna-Gro V49N6RR,

Vigoro VA7N8RR to Dyna-Gro V47N8RR, and Vigoro V44N6RR to Dyna-Gro 37A44).

Results fronSouth Caolina CountyMaturity Group (MG) V and VI Soybeadfrials.

MG V and VI

Variety

Southern States RT6451
Pioneer 96M60

UniSouth Genetics 76S17
Dyna-Gro V622NRR*
Dyna-Gro V59N8RR*
Southern States RT5160N
Southern States RT6600

Florence County
Pee Dee REC

% Moisture  Test Weight (Ib/Bu)

123
12.2
13.2
12.2
12.7
131
17.4

Grain Yield (Bu/A)
60.4
60.0
58.6
57.4
56.0
55.3
43.4

MG V and VI

Variety

Southern States RT6451
Asgrow AG 6301
Dyna-Gro V59N8RR*
Pioneer 96M60

Dyna-Gro V622NRR*
Asgrow AG 6702
Southern States RT6600
Southern States RT5160N

% Moisture

Horry County

Test Weight (Ib/Bu

14.8 54.2
14.6 55.0
14.8 53.5
14.9 53.8
15.0 53.7
14.5 54.0
14.6 54.1
15.4 52.5

Grain Yield (Bu/A)
395
38.5
315
31.0
30.7
29.7
29.6
10.4
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Marion County

Marlboro County

MG V and VI MG V and VI
Variety % Moisture  Test Weight (Ib/Bu)  Grain Yield (Bu/A) Variety % Moisture  Test Weight (Ib/Bu)  Grain Yield (Bu/A)
Southern States RT6600 14.0 54 37.9 Southern States RT6451 40.8
Asgrow AG 6301 14.7 54 37.9 Asgrow AG 6301 39.9
Dyna-Gro V59N8RR* 14.4 53 33.7 Dyna-Gro V622NRR* 38.4
Pioneer 96M60 15.3 56 335 Dyna-Gro V59N8RR* 36.7
Asgrow AG 6702 14.7 54 32.8 Pioneer 96M60 33.8
Southern States RT6451 14.6 55 32.6 Southern States RT5160 19.9
Dyna-Gro V622NRR* 15.4 54 29.4 Note: Average grain moisture - 13.6%
Southern States RT5160 14.9 54 21.0

Sumter County
MG V and VI
Variety % Moisture  Test Weight (Ib/Bu)  Grain Yield (Bu/A)
Pioneer 96M60 11.9 68.0
Southern States RT6600 11.0 63.7
Asgrow AG 6301 11.9 63.2
Southern States RT6451 11.5 62.0
Southern States RT5160 11.5 61.4
Dyna-Gro V59N8RR* 115 61.3
Dyna-Gro V622NRR* 11.6 60.7
Asgrow AG 6702 11.1 55.8

* Changed soybean variety name for 2009 growing season (Vigoro V622NRR to Dyna-Gro V622NRR

and Vigoro V59N8RR to Dyna-Gro V59N

Results fronSouth Carolina Countilaturity Group (MG) VIl and VIII Soybeaiirials.

Lexington County Marion County
MG VIl and ViII MG VIl and VilI
Variety % Moisture  Test Weight (Ib/Bu)  Grain Yield (Bu/A) Variety % Moisture ~ Test Weight (Ib/Bu)  Grain Yield (Bu/A)
UniSouth Genetics 7732nRR 11.0 57.8 66.0 Dyna-Gro V72N7RR* 15.3 57 53.0
Asgrow AG7501 11.3 575 66.0 Southern States RT7270 15.8 56 51.8
DeltaPine DP 7330 115 58.8 62.5 UniSouth Genetics 7732nRR 16.6 56 51.7
Dyna-Gro V72N7RR* 11.7 57.7 62.4 DeltaPine DP 7870 15.3 56 51.2
Asgrow AG7601 11.3 59.2 62.0 Asgrow AG7501 16.6 57 50.1
Pioneer 97M50 11.0 59.4 61.4 NK S80-P2 16.7 56 49.3
DeltaPine DP 7870 11.4 57.7 60.9 Pioneer 97M50 16.4 55 48.1
Dyna-Gro 33Z74* 11.4 58.9 59.8 Pioneer 98Y11 16.2 56 47.4
Pioneer 98Y11 10.7 57.6 53.6 DeltaPine DP 7330 16.5 55 47.2
Dyna-Gro 33Z74* 16.2 56 46.6
Southern States RT7999 15.8 56 42.1
Marlboro County Sumter County
MG VIl and ViII MG VII and VIII
Variety % Moisture  Test Weight (Ib/Bu)  Grain Yield (Bu/A) Variety % Moisture  Test Weight (Ib/Bu)  Grain Yield (Bu/A)
DeltaPine DP 7330 13.2 425 Dyna-Gro V72N7RR* 115 69.1
Dyna-Gro 33Z74* 131 41.3 DeltaPine DP 7870 12.0 68.6
Southern States RT7270 12.9 40.4 Asgrow AG7601 12.5 67.2
DeltaPine DP 7870 13.1 40.2 Southern States RT7270 115 66.3
Dyna-Gro V72N7RR* 13.3 39.8 DeltaPine DP 7330 111 66.0
Southern States RT7999 131 39.7 Asgrow AG7501 11.2 65.8
Asgrow AG7501 13.1 39.5 Pioneer 97M50 111 62.2
Pioneer 97M50 12.8 38.6 Pioneer 98Y11 11.4 59.2
Southern States RT7270 12.7 38.1 Dyna-Gro 33Z74* 115 57.9
Pioneer 98Y11 12.3 34.5

* Changed soybean variety name for 2009 growing season (Vigoro V72N7RR to Dyna-Gro V72N7RR

and Vigoro V74N4RR to Dyna-Gro 33274).
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Florence County

Georgetown County

MG VIl and VIII Pee Dee REC MG Vil and VIlI
Variety % Moisture  Test Weight (Ib/Bu)  Grain Yield (Bu/A) Variety % Moisture ~ Test Weight (Ib/Bu)  Grain Yield (Bu/A)
Dyna-Gro 33Z74* 14.2 52.1 DeltaPine DP 7330 12.9 40.3
Asgrow AG7501 14.1 49.1 Pioneer 97M50 12.6 40.1
Pioneer 98Y11 14.2 47.9 Southern States RT7999 13.0 39.7
DeltaPine DP 7870 13.7 46.6 Asgrow AG7501 125 38.6
Dyna-Gro V72N7RR* 13.7 43.2 UniSouth Genetics 7732nRR 124 36.8
DeltaPine DP 7330 13.9 42.2 Dyna-Gro V72N7RR* 12.3 36.4
Asgrow AG 7242 13.8 42.0 Southern States RT7270N 121 35.2
Southern States RT7270 135 40.8 Pioneer 98Y11 13.1 344
Southern States RT7999 14.2 39.6 DeltaPine DP 7870 124 33.4
Pioneer 97M50 14.1 36.6 Dyna-Gro 33Z274* 12.9 27.8
UniSouth Genetics 7732nRR 13.8 34.0
Horry County Lee County
MG VIl and VIII MG Vil and VIII
Variety % Moisture  Test Weight (Ib/Bu)  Grain Yield (Bu/A) Variety 6 Moisture ~ Test Weight (Ib/Bu)  Grain Yield (Bu/A)
Dyna-Gro V72N7RR* 145 56.1 42.1 Asgrow AG7501 10.7 61.0
Southern States RT7270N 14.8 55.6 41.2 UniSouth Genetics 7732nRR 9.6 60.1
Asgrow AG7501 15.1 55.1 40.0 DeltaPine DP 7870 9.7 58.2
DeltaPine DP 7330 14.4 57.0 39.2 Southern States RT7270 9.9 58.2
NK S76-L9 14.0 56.6 38.9 Dyna-Gro V72N7RR* 9.5 55.1
DeltaPine DP 7870 145 56.2 38.2 Pioneer 98Y11 10.0 54.4
Southern States RT7999 14.9 56.7 36.7 Pioneer 97M50 9.9 53.1
NK S78-G6 13.9 57.1 36.1 Asgrow H7242 10.0 52.7
Pioneer 97M50 14.2 57.8 35.9 Southern States RT7999 10.1 50.8
Dyna-Gro 33Z274* 14.5 575 35.9 DeltaPine DP 7330 9.6 50.8
Pioneer 98Y11 15.2 56.0 28.5 Dyna-Gro 33Z74* 9.8 50.8
Lexington County Marion County

MG Vil and VI MG Vil and VIII
Variety % Moisture  Test Weight (Ib/Bu)  Grain Yield (Bu/A) Variety 6 Moisture ~ Test Weight (Ib/Bu)  Grain Yield (Bu/A)
UniSouth Genetics 7732nRR 11.0 57.8 66.0 Dyna-Gro V72N7RR* 15.3 57 53.0
Asgrow AG7501 11.3 575 66.0 Southern States RT7270 15.8 56 51.8
DeltaPine DP 7330 115 58.8 62.5 UniSouth Genetics 7732nRR 16.6 56 51.7
Dyna-Gro V72N7RR* 11.7 57.7 62.4 DeltaPine DP 7870 15.3 56 51.2
Asgrow AG7601 11.3 59.2 62.0 Asgrow AG7501 16.6 57 50.1
Pioneer 97M50 11.0 59.4 61.4 NK S80-P2 16.7 56 49.3
DeltaPine DP 7870 11.4 57.7 60.9 Pioneer 97M50 16.4 55 48.1
Dyna-Gro 33Z74* 11.4 58.9 59.8 Pioneer 98Y11 16.2 56 47.4
Pioneer 98Y11 10.7 57.6 53.6 DeltaPine DP 7330 16.5 55 47.2

Dyna-Gro 33Z74* 16.2 56 46.6

Southern States RT7999 15.8 56 42.1

Marlboro County Sumter County

MG Vil and VI MG Vil and VIII
Variety % Moisture  Test Weight (Ib/Bu)  Grain Yield (Bu/A) Variety 6 Moisture ~ Test Weight (Ib/Bu)  Grain Yield (Bu/A
DeltaPine DP 7330 13.2 42.5 Dyna-Gro V72N7RR* 115 69.1
Dyna-Gro 33Z74* 13.1 41.3 DeltaPine DP 7870 12.0 68.6
Southern States RT7270 12.9 40.4 Asgrow AG7601 125 67.2
DeltaPine DP 7870 13.1 40.2 Southern States RT7270 115 66.3
Dyna-Gro V72N7RR* 13.3 39.8 DeltaPine DP 7330 11.1 66.0
Southern States RT7999 13.1 39.7 Asgrow AG7501 11.2 65.8
Asgrow AG7501 13.1 39.5 Pioneer 97M50 11.1 62.2
Pioneer 97M50 12.8 38.6 Pioneer 98Y11 114 59.2
Southern States RT7270 12.7 38.1 Dyna-Gro 33Z74* 115 57.9
Pioneer 98Y11 12.3 34.5

* Changed soybean variety name for 2009 growing season (Vigoro V72N7RR to Dyna-Gro V72N7RR

and Vigoro V74N4RR to Dyna-Gro 33Z74).
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Planting dates and populations

Pawel Wiatrak, Jim Dunphy, and Jason Norsworthy

In South Carolina, @up V and VI varieties offer top yield performance when-$gidson
planting occurs from May 1 until June 10. Group VII and VIl varieties are recommended for
later planting dates to allow adequate stem elongation prior to flowering. However, research has
shown about a orlealf bushel loss in yield potential for each day of planting delay after mid
June. For soybeans planted after June 10, seeding in row widths >30 inches is discouraged
because the crop is not likely to lap the row middle and produces\gelgivalent to dritseeded
soybean under a shortened growing season (see RijgiRegardless of row width, planting after

July 1 will not allow adequate growth prior to flowering and yields will be greatly suppressed.

Fig. 1. Schematic diagram of canpp dev el opment of Al ateo plant
soybeans. Because canopy development ceases near pod initiatiompwiseybean fails to
harvest sunlight from the romiddles, thus limiting yield.

Drilled Wide Drilled Wide Drilled Wide

1 week after emergence 5 weeks after emergence 8 weeks after emergence
(flower initiation) (pod initiation)

Drilled soybeans planted after June 10 in SoQ#rolina have been shown by research to
consistently provide a 1@ 15percent greater yield than soybeans planted in wide rows.

Farmers should use plants per row foot as a seeding rate guide rather than pounds per acre.
Significant differences in seeze occur among varieties. Seeding rates based on pounds per acre
can cause an inadequate or excessive population. In addition, it may lead to an added expense,
especially when using Roundup Ready varieties in which a technology fee is accessed to each bag
of seed purchased. For top yields, seeds should have a minimum germination dfaB0&4l

shows the number of seeds per row and seeding rates for different row spanoigsoptimum

soil moistureconditions, the current seeding rate recommendationgafaus row spacingare:
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1 8 seed per row foot for 38nch rows

1 7 seedper row foot for 3éinch rows

1 3to 4 seeslper row foot for 15to 2G-inch rows

1 2to 2.5 seeslper row foot for drilled rows less than 10 inches wide

For maturity group V through Vlilkecent research at the Edisto REC has found thatseeitied
soybean yields were similar when seeded at 150,000 seed/acre (2 seed per row foot) compared
with 250,000 seed/acre (3.3 seed per row foot) which has been commonly used by many growers.
The onlytime seeding rates should be increased is when planting with conservation tillage into
dense residue that limits sesdil contact, and seeding rates should only be incrdas&8% in

this instance.

Soybean seed should be plantgdbout % tol inch deg in soil moisture adequate for both
germination and emergence. Follow this rule of thumb for determining if moisture is ideal for
planting: a handful of a typical sandy loam soil with optimum moisture for planting should "ball
up" and then fall apart a®y form and then release a tight fist.

Table 1.Number of seeds per row and seeding rates for different row spacings.

Row spacing (inches)
Seed #/row 7.5 20 30 36 38
Seeding rate / acre
1 69,696 26,136 17,424 14,520 13,756
1.5 104,544 39,204 26,136 21,780 20,634
2 139,392 52,272 34,848 29,040 27,512
2.5 174,240 65,340 43,560 36,300 34,389
3 209,088 78,408 52,272 43,560 41,267
4 278,784 104,544 69,696 58,080 55,023
5 348,480 130,680 87,120 72,600 68,779
6 418,176 156,816 104,544 87,120 82,535
7 487,872 182,952 121,968 101,640 96,291
8 557,568 209,088 139,392 116,160 110,046
9 627,264 235,224 156,816 130,680 123,802
10 696960 261,360 174,240 145,200 137,558
11 766,656 287,496 191,664 159,720 151,314
12 836,352 313,632 209,088 174,240 165,069
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Seed inoculation

Pawel Wiatrak, Jim Cambemtand Jason Norsworthy

The soybean plant is capable of supplying much of the nitrogen (N) for growth through N
fixation. Living symbiotically (both organisms receive benefits) in the root nodules of the
soybean plant, Nixing bacteria,Bradyrhizobium japnicum remove nitrogen from the air and
provide it to the plant. If nitrate nitrogen is present in the soil, either from manure, sludge, or
fertilizer, the bacteria do not fix nitrogen. The plant then preferentially uses the soil nitrogen until
it is depkted, at which point the bacteria will again function to provide nitrogen to the plant.

Efficient strains of Nfixing bacteria are common in most South Carolina fields with a recent
history of soybean production. Also, strains indigenous to our soilsx&iEmely competitive

with introduced strains when forming root nodules. For these reasons, it is very rare that soybeans
will respond to seedpplied inoculants containir§radyrhizobium japonicum

It is important for farmers to maintain an optimum sail o ensure effective Mixing activity.

Low soil pH can sometimes cause a deficiency of molybdenum, a minor element critical for the
N-fixing process. Molybdenum deficiency can be corrected by liming the soil to correct soil pH,
or by adding a seed treagmt of sodium or ammonium molybdate at 2 to BazTo determine if
applying an inoculant will be justified, consider the following "rule of thumb." If the field in
qguestion has a recent (within 3 years) history of soybean production, an inoculant is not
recommende@unless soybeans are planted on sandy soils).

The following precautions are suggested when using an inoculant:

1 If molybdenum and/or a fungicide are used, add these products to the inoculated seed in
the plantetbox immediately before planting.

1 If an inoculant is needed, purchase fresh material (bacteria only) and keep in a cool place
until used. Thoroughly mix with moistened seed.
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Double cropping wheat and soybeans with conservation tillage

Pawel Wiatrak and Jason Norsworthy

Doublecropping sopeans after wheat is a popular practice in South Carolina, with an estimated
two-thirds of the soybean crop planted in June after wheat harvest. Even thoughaloppieg

has been a profitable system for many farmers, high costs, time constraint®aardhiee caused

more interest in adopting conservation tillage for both crops. Previously, research has shown that
no-till wheat and soybeans are not feasible because of problems with soil compaction and stands.
Now, better drills, varieties, and deepadk tools designed for breaking hardpans, while leaving

the majority of surface residues in place, have enhanced the chances for success of conservation
tillage.

Soil characteristics

The sandy soils typical of the southeast Coastal Plains are inheremtlyg fertility and water

holding capacity. They are also subject to leaching and often exhibit significant runoff during the
growing season when most rainfall comes as thunderstorms. The organic matter content of the
topsoil (A horizon) for these soils isw (usually less than 1 percent), and with excessive tillage
this figure may be closer to 0.5 percent. This situation results in poor soil tilth and reductions in
rainfall infiltration potential. Some agronomists attribute the lowering of soil prodyctwit

crop yield potential to these factors. Also, excessively tilled low organic Coastal Plain soils
possess less buffering potential against the effects of drought stress.

Another important characteristic of most Coastal Plain soils is a hardpan thatsesot growth

and increases the potential for serious yield losses during drought. The hardpan, or E horizon, is
usually 1 to 4 inches thick and about 7 to 15 inches deep and is lighter in texture than the topsoll
or plow layer (A horizon). Subsoilingg the most common method farmers use to break the
hardpan to encourage root growth into the clay or B horizon, where additional moisture and
nutrients are available. Yield increases for wheat and soybeans can be from 10 to 15 percent, or
more, with gooddeep tillage practices for alleviating the effects of soil compaction. Chisel plow
tines are spring loaded and thus are relatively ineffective in disrupting the E horizon.

Conservation tillage tools

Deep tillage tools that feature bent shanks or "wings"aamilable for use in conservation tillage
systems. These plows (Tye or Bingham Bros. Paratill, Worksaver's Masxaand DMI's Ecole

Till), equipped with coulters for cutting through surface residues, actually lift the soil and then
drop it as they arg@ulled through the field. This action shatters hardpans similar to dropping
concrete. Such practice effectively loosens the soil above the shanks or wings. Thus, there is
almost a broadcast type (about 70 percent of the soil is affected) of deep tillage ftarow

type of tillage effect with conventional shank subsoilers. The idea is that this type of hardpan
shattering will last longer than the furrdype done by conventional shanks. Experience has
shown that reconsolidation of compacted zones o@artger with the conventional shank type of
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deep tillage. Also, crop roots can more effectively "search” the profile for water and nutrients
after use of these winged plows.

One-passwheat planting system

Conventional wheat planting systems in the Cod&ths typically involve a minimum of two or

three diskings to bury previous crop residue, followed by subsoiling, smoothing, and then
planting. For soybeans, the small grain residue is either burned or disked, and then there is a one
pass subsotblanting operation for soybeans. Energy consumption and the investment in
equipment, time and labor is high. Also, little consideration is given to the potential for runoff
and/or erosion with these conventional tillage systems. A reduced tillagpassevheatts/bean

system has the potential to save energy, reduce production costs and erosion, provide food for
quail and other wildlife, and expand the planting interval available to farmers.

Considerations

The bottom line in these discussions of reduiiiéabe systems for profitablevheat/soybean
doublecropping systems for South Carolina is as follows:

1 Winged plowseffectively break soil hardpans in a broadcast fashion and leave most of the
surface residues undisturbed

1 Deep tillage tools like the subsoiler wdbntinue to be used, as will wide-30@ 40Ginch
rows for soybeans; however, farmers who wish to adopt drilled conservation tillage
technologies for doubleropping, as those discussed in this section, will quickly recognize
the benefits in better yieldspeed for less labor and equipment, and enhanced
environmental compatibility.

1 Better drills, Roundup Ready varieties, and controlled traffic systems will help enhance
the chances for success.
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Weed management in soybean
Michael W. Marshal

General Information

Weed management is an integral part of soybean produétead management systems should
prevent weed interference, be economical and sustainable, reduce the weed seed bank in soil,
prevent weed resistance and neither injure soyipéents or reduce yield. Weeds compete with
soybean for moisture, nutrients, and sunlight. To be successful, weed management systems
require advance planning and timely execution. Proper weed identification is essential to selecting
the correct herbicidéAny delay in an application may mean reduced control, higher herbicide use
rates, and greater herbicide costs.

A successful weed management plan will use multiple methods to keep weed populations low.
Tillage and seedbed preparation should eliminate eaflerged weeds prior to planting.
Components of a weed management system can include many of the following: 1) Early preplant
burndown which may contain a herbicide with residual activity; 2) Burndown application at
planting which may include a residualrbieide; 3) Postemergence applications with or without a
residual herbicide; 4) P#earvest applications. The use of mechanical cultivation with rotary
hoes, rolling cultivators or sweeps may reduce the need for a herbicide application early in the
growing season. Use of specific herbicides depends on the weed spectrum of your field, economic
considerations and application system. Consider your situation and tailor a weed control program
to your needs. The following sections will guide you in the decisiaking process.

Roundup ReadyE Soybean

Roundup ReadyE (RR) soybean has been widely
following topics should be considered when growing RR soybean.

1. Use a soHapplied herbicide. Do not delay making applications Wihopes of a single
application being sufficient for seastong weed control. Glyphosate will generally need
to be applied14 days after soybean emergence to preventseaslgn yield loss from
weed competition. Florida pusley, dayflower, nutsedge, andnhingglories are less
susceptible to glyphosate and generally require multiple applications for effective control.
Use of a so#applied herbicide will provide greater flexibility in timing of glyphosate
applications.

2. Use crop rotation or at least rotation of herbicide systems to reduce the potential for
development of glyphosate resistanccRoundup ReadyE technol ogy
only as a weed management tool. Continued use of glyphosate in soybean and other RR
rotational crops will increase the liketibd of selecting for glyphosate resistant weeds.
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3. Glyphosate is formulated as a salt, thus making the product highly-scitdrie. High
concentrations of sodium (Na) salts are common in some South Carolina water sources
and may reduce weed control by dimg to glyphosate. The addition of 8.5 Ibs of
ammonium sulfate (AMS) per 100 gallons of water will help over come this antagonism.
When the spray volume is reduced from 20 to 10 gallons/acre, the number of salt
molecules that could potentially interactthvglyphosate is reduced by 50%. In addition,
spray droplet size will be reduced as spray volume is lowered, concentrating glyphosate
molecules within the droplet, facilitating glyphosate movement into the plant via
diffusion.

Herbicide Programs to Manage ALS- and GlyphosateResistant Palmer Amaranth in
Soybeart

Palmer amaranth populations exist in South Carolina that are resistant to acetolactate synthase
(ALS) inhibiting herbicides (i.e., Harmony, Classic, and Python) and dinitroaniline (yellow)
herbicdes (i.e., Prowl, Treflan, and Sonalan). Recently, glyphasaistant Palmer amaranth
populations have been confirmed in South Carolina. The following table is designed to aid
producers in managing and/or preventing glypheesgistant Palmer amarangopulations in
soybean.

Currently, our PP@nhibitors (i.e., Valor, Reflex, Flexstar, Ultra Blazer, and Cobra) do an
excellent job of controlling ALSand glyphosateesistant Palmer amaranth biotypes, but our
concern is that resistance may develop toRR&inhibitors from ovetuse since these herbicides

are now used in all of our major row crops (corn, cotton, soybean, and peanuts) in South Carolina.
Programs, such as LibertyLink, will help preserve the utility of #bitors for the shofterm.
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o PRE 19 POST? 2™ pOST
rogram
Valor SX' or RefleX glyphosate + Reflébor
Roundu " " — glyphosate + Flexstaor
Rea dyp Valor XLT" or Prefix’ or Envive glyphosate + Ultra Blazéor If needed
Dual Magnum, Intrro, @tlook, glyphosate + Cobfar
Prowf Sequence
Valor SX* or Reflex Ignite + Reflex or
Z — — Ignite + Flexstator
LibertyLink | Valor XLT" or Prefix  or Envive Ignite + Ultra Blazetor If needed
Dual Magnum, Intrro, Outlook, Ignite + Cobra
ProwP
ProwP, Valor SX, Valor XLT?, or Reflex’ or
’ ' ’ Ultra Blazef or If needed
ReflexX 4
Cobra
Canopy or Sencbrintrro, Dual ReflexX or Reflex or
Conventiona] Magnum, Outlook, Boundary, or Ultra Blazef or Ultra Blazef or
ProwP Cobrd Cobrd
Reflex or
Prefix' Ultra Blazef or If needed
Cobrd

'Glyphosate and ALSresistant Palmer amaranth is a very serious concern in South Carolin
aggressive program is necessary to slow the spread of resistant biotypes and reduce selection |
nonresistant populations.

“When appliedn combination with glyphosate (Roundup Ready) or Ignite (LibertyLink), use 12 o:
Reflex or Flexstar, 1.0 pt/A of Ultra Blazer, 12.5 0z/A of Cobra. Applications should be made
Palmer amaranth exceeds 2 inches in height.

A second postemergenapplication may not be needed. If Reflex or was applied earlier, use
Blazer or Cobra for a second application (If Roundup Ready, include glyphosate if needed for a
weeds). Do not make a second application of Reflex. Reflex may be gddierause of residual cont
of Palmer amaranth.

“Valor, Valor XLT (Valor + Classic), Envive (Valor + Harmony + Classic), Cobra, Prefix (Reflex +
Magnum), Reflex, Flexstar, and Ultra Blazer have the same mode of action (PPO inhibitor). Tt
do not make more than 2 applications of these herbicides in a single season.

°If Palmer amaranth is not controlled by Prowl, Treflan, or Sonalan (BB$&stance); use Dual Magnt
Outlook, or Intrro instead.

®When using Sencor or Canopy, follow label foit péi restrictions and soybean variety tolerance.
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Herbicides for Weed Management in Soybean

Burndown/Preplant Herbicides for Weed Management in Soybean

Rate/Acre Broadcast

Herbicide Formulation | Active Ingredient Remarks/Precautions

Aim 2EC 1.02.00z ]0.0160.032 b Apply any time prior to planting. For best results,

(carfentazone) apply to weeds that ar
rosettes). Use higher rate for treating larger weec

Aim 1.9EW Add a COC (12 gal/100 gals), NIS (1 gt/100 g3l or
methylated seed oil {2 gal/100 gals). Can be tank
mixed with GLYPHOSATE, IGNITE,
GRAMOXONE, 2,4D LVE, or CLARITY.
MOA=14

Canopy EX 1.1-:3.3 0z Apply 7-14 days prior to planting soybeans to wee

29.5WDG that | ess than 30 tall
rate range is 1.68.3 0z/A, use higher rate for

(chlorimuron 0.0160.047 Ib extended residual activity. 2[4 LVE is

+ + recommended to improve burndowactivity of

tribenuron) 0.0040.04 Ib CANOPY EX; however, observe the more restricti
waiting interval for 2,4D (14-30 days, depending or

+ + rate). Add either a COC (1 gal/100 gal) or NIS (1

2,4D LVE 3.8S 0.51.0 pt 0.2380.475 Ib gt/100 gal) to the spray mikMOA=2+2

Clarity 4S 4.0-16 oz 0.13051b Apply 4.0-16.0 oz/A of CLARITY to control emerge

(dicamba) broadleaf weed before soybean planting. Followir
an application of CLARITY and a minimum
accumul ation of 10 rai
waiting interval of 14 days is required for 8 0z/A ol
less and 28 de for 16 0z/A. These intervals must
observed before planting soybeans or crop injury |
occur.MOA=4

Envive 41.3DF 2.54.00z Apply 7-14 days before stwpan planting. To ensur
proper coverage of targetweeds3(b t al | )

(chlorimuron 0.0140.023 Ib 30 gallons of spray solution per acre. ENVIVE me

+ + be tank mixed with 24D LVE, GLYPHOSATE,

flumioxazin 0.0460.073 Ib CLARITY, or GRAMOXONE. If tank mixing with

+ + 2,4-D LVE, observe the more restrictwvaiting

thifensulfuron) 0.0050.007 Ib interval for (1430 days, depending on rate).

MOA=2+14+2
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ET 0.208EC
(pyraflufen ethyl)

0.52.0 0z

0.00080.003 Ib

Soybeans may be planted any time after ET
application. For best result, apply ET to broadleal
weeds | ess tham rddis 4 tatl ¢
application requires minimum of 10 gallons/A. Do
not allow livestock to graze in treated areas.
MOA=14

Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rotating hert
products to &oid resistance problems.

Burndown/Preplant Herbicides for Weed Management in Soybean (cont)

Rate/Acre Broadcast

Herbicide Formulation | Active Ingredient Remarks/Precautions

Gangster V 2.53.00z |0.08030.096 Ib GANGSTER is a cgack of GANGSTER V and

51WDG GANGSTER FR. Apply a minimum of 14 days bef

(flumioxazin) planting soybeans. For enhanced residual control
grass weeds in reduced tillage fields, tank mix witl

+ + + PROWL or ®OMMAND. If weeds are present, tan

Gangster FR 84DH0.50.6 oz |0.0260.032 Ib mix with GLYPHOSATE, GRAMOXONE, or 2

(chloransulam) LVE. Areas (i.e., in the crop rows) that are
excessively disturbed by the planting operation mi
see diminished weed contrtOA=2+2

Glyphosate Apply in 10-20 gal of water 2 to 4 weeks prior to yc

acid equivalent (ae anticipated planting date to control existing

3 Ib ae/gal 32160 0z |0.753.81b ae groundcover. In most fields, alfow-up application

4 1b ael/gal 24-120 oz of GRAMOXONE will be needed at planting. Cons

4.17 b ae/gal 231150z product label to determine if a néonic surfactant is

4.5 Ib ae/gal 22-106 oz needed.MOA=9

Gramoxone Inteon|2.0-4.0 pt 0.51.01b GRAMOXONE is a ESTRICTED USE

2E PESTICIDE.Apply at planting as a followp to an

(paraquat) earlier application of GLYPHOSATE. Better contrc
of chickweed, henbit, deadnettle and cutleaf

paraquat 3S 1.52.0 pt 0.50.751b eveningprimrose than GLYPHOSATE. Add NIS at
gt/100 gal of spray mixMOA =22

Ignite 280 2.34S |29-36 0z 0.530.66 Ib Thorough spray coverage is essential for optimurr

(glufosinate)

performance. Ground application requires a minir
of 15 gallons/acre. Dense weed canopies require
40 gallons/acre. Sdabel for further application
instructions and tanknix partners.MOA=10
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Prefix 5.29EC 2.0 pt Apply up to 15 days prior to planting soybeans. If
weeds are present, tank mix with GLYPHOSATE
(ssmetolachlor 1.09 b GRAMOXONE. Areas (i.e., in the crop rows) that
+ + are excessively disturbed by the planting operatio
fomesafen) 0.231b may see diminished weed contilOA=14+15
Valor SX 51WDG [2.03.00z |0.0640.096 Ib Apply a minimum of 14 days before planting

(flumioxazin)

soybeans. For enhancedidrial control of weeds in
reduced tillage fields, tank mix with BOUNDARY,
AXIOM, MICRO-TECH, DUAL, or OUTLOOK. If
weeds are present, tank mix with GLYPHOSATE
GRAMOXONE. Areas (i.e., in the crop rows) that
are excessively disturbed by the plantingrapen
may see diminished weed contilOA=14

Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rotating hert
products to avoid resistance problems.

Burndown/Preplant Herbicides for Weed Management$oybean (cont)

Rate/Acre Broadcast

Herbicide Formulation | Active Ingredient Remarks/Precautions

Valor XLT 3.05.00z Apply a minimum of 14 days prior to planting

40.3WDG soybeans. For &lanced residual control of weeds |
reduced tillage fields, tank mix with BOUNDARY,

(flumioxazin 0.057%0.094 Ib AXIOM, MICRO-TECH, DUAL, or OUTLOOK.If

+ + weeds are present, tank mix with GLYPHOSATE

chlorimuron) 0.0190.032 Ib GRAMOXONE. Areas (i.e., in the crop rows) that
are excessively disturbed by the pilag operation
may see diminished weed contilOA=14+2

2,4D LVE 3.8S 1.0-2.0 pt 0.4750.95 Ib Apply 14 (1.0 pt/A) to 30 days (2.0 pt/A) prior to

(various) planting soybeans. Do not use on a light, sandy s¢

or where soil moisture is limiting weed gvth. Very

effective on cutleaf eveningprimrose, wild mustarc
and Palmer amaranth. Can be taniked with other
burndown herbicides (see labdl)OA=4

'Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rajdierbicide
products to avoid resistance problems.
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Weed and Cover Crop Response to Burndown/Preplant Herbic¢ides

> z
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bluegrass, annual 7 5 5 5 3 3 7 7 7 9
chickweed, common 7 5 7 8 9 9 9 9 9 8
dandelion 2 3 9 9 6 8 9 2 9 8
dock, curly 2 4 7 8 7 8 9 5 6 8
eveningprimrose, cutleaf 8 4 8 8 7 8 9 5 7 8
geranium, Carolina 8 1 9 9 8 9 9 8 9 8
henbit/deadnettle 9 5 7 8 7 8 8 7 8 9
horseweed 7 9 8 9 8 7 8 5 8 9
lambsquarters, common 7 8 9 9 6 7 9 6 8 8
peanut, volunteer 5 5 8 9 9 9 9 2 8 9
radish, wild 7 7 8 8 8 8 8 7 8 8
ryegrass, Italian 5 7 5 5 3 3 3 6 6 6
wheat 5 9 9 9 5 5 5 5 5 5

Key to Response Rating8 = no control; 10 = 100% contrek- = Insufficient Data.
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Weed Response to Soil Applied Herbicides for Soybean Weed Management
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Broadleaves

amaranth, Palmér
anoda, spurred

cocklebur, common
croton, tropic

dayflower/spiderwort

jimsonweed

lambsquarters, common
morningglory spp.
pigweed spp.

pusley, Florida

ragweed, common
senna, coffee
sesbania, hemp

sicklepod

sida, prickly

starbur, bristly
velvetleaf

poinsettia, wild
Grasses

bermudagrass

crabgrass, large
crowfootgrass

goosegrass

johnsongrass seedling

johnsongrass rhizome

sandbur

signalgrass, broadleaf

panicum, fall

panicum, Texas

Sedges

nutsedge, putp

nutsedge, yellow

Insufficient Data.

100% contro}:

Will not control biotypes resistant to this class of clsm

'Key to Response Rating8 = no control; 10
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Preplant Incorporated (PPI) Herbicides for Weed Management in Soybean

Rate/Acre Broadcast

Herbicide Formulation |Active Ingredient Remarks/Precautions

Prowl 3.3EC 1.2-2.4 pt 0.51.01b Use to control annual grasses, seedling johnsongrass

(pendimethalin) Florida pusley. For best results, apply and incorporatt
immediately with a field cultivator or Dall. A second
incorporation generally improves weed control.

Prowl HO 3.8EC |1.052.1pt | 0.51.01Ib MOA=3

Sondan 3EC 1.52.5pt 0.560.94 Ib Apply SONALAN 2.0 to 3.0 pt/A for rhizome

(ethalfuralin) johnsongrass control. For better pigweed control, use
pt/A on coarsdextured soils and 2.0 pt/A on medium
textured soils. Incorporate to a depth of 2 to 3 inches
immediately after application. Cross disk for best resu
MOA=3

Treflan 4EC 1.0-2.0 pt 0.51.01b Controls annual grasses and some ssegded broadlea

(trifluralin) weeds, seedling johnsongrass; poor rdf large
seeded broadleaf weeds. Use 2.0 to 3.0 pt/A for rhizol

and other trade johnsongrass control. For better pigweed control, use

names pt/A on coarsdextured soils and 2.0 pt/A on medium
textured soils. Incorporate to a depth of 2 to 3 inches
immediately after gplication. Cross disk for best results
MOA=3

Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rotating herbicid
products to avoid resistance problems.

Preemergence (PRE) Herbicides for Weed Managemeraybean

Rate/Acre Broadcast

Herbicide Formulation | Active Ingredient Remarks/Precautions

Axiom 68DF 7.013.0 0z Controls crabgrass, goosegrass, fall panicum, spurge
purslane. Tank mix wit SCEPTOR, CANOPY,

(flufenacet 0.240.44 b COMMAND, FIRSTRATE, or PURSUIT to broaden th

+ + spectrum of weed control. Do not apply more than 13

metribuzin) 0.060.11 Ib 0z/A/seasonMOA=15+5

Boundary 6.5EC |1.2-2.1 pt Controls Florida pusley, abgrass, crowfootgrass,
pigweed spp., and bristly starbur. Use rate is depende

(s-metolachlor 0.791.38 b soil type, check label for details. BOUNDARY contain:

+ + metribuzin which has the potential to injure sensitive

metribuzin) 0.190.331b soybean varieties, consult seed dealer regarding injur
potental. Do not use BOUNDARY in conjunction with
soil-applied organophosphate insecticidd©A=15+5

Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rotating herbicid
products to avoid resistance problems.
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Preemergence (PRE) Herbicides for Weed Management in Soybean (cont)

Rate/Acre Broadcast

Herbicide Formulation | Active Ingredient Remarks/Precautions

Canopy 75DF 6.0-8.0 0z Controlsglyphosateresistant Palmer amaranttprickly
sida, and wild mustard, and several other broadleaf w

(metribuzin 0.240.32 Ib Tank mix with alachlor, metolachlor, or pendimethalin

+ + improved grass control. Use lower rate on sandy soils

chlorimuron) 0.040.05 Ib CANOPY contains metribuzin which has the potental
injure sensitive soybean varieties, consult seed dealel
regarding injury potential. Do not use CANOPY with s
applied organophosphate insecticiddQA=5+15

Command 3ME |2.03.33pt |0.751.251b Controls crabgrass, fall panicum, Texas pami,

(clomazone) velvetleaf, spurred anoda, annual morningglory, and
prickly sida. Provides only marginal suppression of m
other broadleaf weedP&Imer amaranth May be tank
mix with other herbicides to broaden weed spectrum.
not apply in the air or within I ft of housing
developments, commercial fruit, vegetable, or nut
production, or commercial ornamental nurseries or
greenhouse$10OA=13

Dual Magnum 1.01.33 pt [0.951.27 Ib Excellent control of annual grasses and small seeded

7.62EC broadeaves. Tank mix with LOROX, CANOPY,

(s-metolachlor) SCEPTER, PURSUIT, or SENCOR to improve spectr
of weed controIMOA=15

Envive 41.3DF 2.54.0 0z Controls tropic crotorALS and glyphosateesistant
Palmer amaranthand Florida beggarweed. A single

(chlorimuron 0.0140.023 Ib postemergence application in soybeans of CLASSIC «

+ + SYNCHRONY XP at up to 0.75 oz/A after preemergel

flumioxazin 0.0460.073 Ib application of ENVIVE. For grass weeds, tank mix witl

+ + PROWL. Do not appENVIVE 14 days before or after

thifensulfuron) 0.0050.007 Ib soil organophosate application unless soybean variety
STS or STS/RRMOA=2+14+2

Gangster V 1.53.00z |0.0480.096 Ib GANGSTER is a cepack of GANGSTER V and

51 WDG GANGSTER FR. Apply at planting or within 3 days of

(flumioxazin) planting. Controls Florida beggarweéd,S and
glyphosateresistant Palmer amaranttand annual

+ + + morningglories. For grass weeds, tank mix with PRO!
Do not apply moe than 3.0 0z/A of GANGSTER V and

Gangster FR 84DH0.30.6 oz |0.0160.032 Ib 0.6 0z/A of GANGSTER FR per growing season.

(chloransulam)

MOA=2+2

'Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rotating herbicid
products to avoid resistance problems.

PreemergencéPRE) Herbicides for Weed Management in Soybean (cont)




Rate/Acre Broadcast

Herbicide Formulation | Active Ingredient Remarks/Precautions

Intrro 4EC 2.02.75qt |2.02.751b MICRO-TECH and INTRRO are RESTRICTED USE

(alachlor) PESTLCIDES. Excellent control of annual grasses and
small seeded broadleaves. Performance on Palmer

Micro-Tech 4ME amaranth slightly better than PROWL. Tank mix with
LOROX, CANOPY, SCEPTER, PURSUIT, or SENCO
to improve spectrum of weed contrMOA=15

Lorox 50DF 1.02.01b 0.51.01b Controls Florida beggarweed, crabgrass, common

(linuron) ragweed, and pigweed. Rate is dependent on soil type
consult label for details. Weak on annual morningglori

Linex 4L 1.0-2.0 pt For improved sicklepod control, tank mix with SENCO
Pl ant soybean at | east 1
MOA=7

Outlook 6EC 12-18 oz 0.560.84 Ib Controls many annual grasses, pigweeds, and spottet

(dimethenamiep) spurge. Tank mix with LOROX, COMMAND,
FLEXSTAR, CANOPY, SCEPTER, FIRSTRATE, or
SENCOR ¢ improve spectrum of weed contrtlOA=15

Prefix 5.29EC 2.0 pt Excellent control ofjlyphosateand AL Sresistant Palme
amaranth bristly starbur, and crabgrass. Apply during

(s-metolachlor 1.091b immediately after plantmp before soybeans or weeds

+ + emerge. Dry weather after application may reduce

fomesafen) 0.231b PREFIX effectiveness. If weeds develop, cultivate wit
rotary hoe that will not damage seedling soybeans.
MOA=15+14

Prowl 3.3EC 1.82.4 pt 0.740.99 Ib Controls annual grasses and srsaéded broadleaf

(pendimethalin) weeds. Apply at planting or up to 2 days after planting
your field has a history of poor Palmer amaranth conti
with yellow herbicides, consider tank miximgth

Prowl H,O 3.8EC [1.52.0 pt 0.72-:0.95 Ib SENCOR or VALOR Good control of Florida pusley.
Effective for Brazil pusley emerging from seed but not
effective against plants growing from root stoRlOA=3

Pursuit 70DF l.44 0z 0.063 Ib Controls annual broadi¢ weeds and provides some

(imazethapyr) nutsedge suppression. Tank mix with PROWL, DUAL
MAGNUM, or OUTLOOK to improve performance on

Pursuit 2AS 4.0 oz annual grasses. PURSUIT should only be applied onc

season to soybeans. Do not apply CLASSIC, CANOP
or SCEPTER to field previoustyeated with PURSUIT.
MOA=2

'Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rotating herbicid
products to avoid resistance problems.
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Preemergence (PRE) Herbicides for Weed Management in Soybean (cont)

Herbicide

Rate/Acre Broadcast

Formulation

Active Ingredient

Remarks/Precautiong

Pursuit Plus 2.9EC

(imazethapyr
+

pendimethalin)

2.5 pt

0.063 Ib
+

0.84 Ib

Controls several annual broadleaf and grass weeds
PURSUIT should only be applied once peason to
soybeans. Do not apply CLASSIC, CANOPY,
SQUADRON, SYNCHRONY, or SCEPTER to field
previously treated with PURSUIT PLUBIOA=2+3

Python 80WDG
(flumetsulam)

0.891

.14 oz

0.0450.057 Ib

Controls several annual broadleaf weeds including
common lambscarters, pigweed species, and prickly
sida; generally provides adequate control of light to
moderate infestations of Florida beggarweed, comrmr
ragweed, and sicklepod. Marginal control of annual
morningglory. Tank mix with PROWL, OUTLOOK, o
DUAL MAGNUM to broaden the spectrum of weeds
controlled.MOA=2

Reflex 2EC
(fomesafen)

1.0-1.5 pt

0.250.3751b

Controlsglyphosateand ALSresistant Palmer
amaranth annual morningglory, bristly starbur, and
other broadleaf weeds. Tank mix with PROWL or
DUAL MAGNUM for increased grass activity. Do ni
exceed 1.5 pt/A (0.375 Ib ai/A) of REFLEX per
calendar yeaMOA=14

Scepter 70DF
(imazaquin)

2.8 0z

0.12 Ib

Controls Florida beggarweed, annual morningglory,
glyphosateresistant Palmer amarantiand Florida
pudey. Tank mix with PROWL, TREFLAN,
OUTLOOK, or other labeled herbicide for grass con
Do not apply CLASSIC, CANOPY, SQUADRON,
SYNCHRONY, PURSUIT PLUS, or PURSUIT to fiel
previously treated with SCEPTERIOA=2

Sencor 75DF
(metribuzin)

0.330

51b

0.250.375 b

Controls small seeded broadleaf weeds includibg§
and glyphosateesistant Palmer amarantfTank mix
with PROWL, INTRRO, DUAL MAGNUM, or other
labeled herbicide for grass control. There are restric
concerning the texture and organictreacontent of
soils where this product is to be used. Use the lowe!
on soils classified as sandy loam or loamy sand (les
than 1.0% organic matter). Some soybean varieties
extremely sensitive to metribuzin, consult label for
details. Soybean infy may occur if used in conjunctic
with soil-applied organic phosphate pesticides, or if
heavy rains occur soon after applicatidtOA=5

Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rotating herbic
products to avoid resistance problems.



Preemergence (PRE) Herbicides for Weed Management in Soybean (cont)

Rate/Acre Broadcast

Herbicide Formulation | Active Ingredient Remarks/Precautions

Squadron 2.33EC | 3.0 pt 0.871b Controls Florida beggarweed, annual

(imazaquin morningglory,glyphosateresistant Palmer

+ amaranth and Florida pusley. Do not apply

pendimethalin) CLASSIC, CANOPY, SCEPTER, PURSUIT
SYNCHRONY, or PURSUIT PLUS to field
previously treated with SQUADROMNIOA 2+3

Valor SX 51WDG [2.0-3.0 0z |0.0640.096 Ib Controls several broadleaf weeds includikids

(flumioxazin) and glyphosateesistant Palmer amaranth
prickly sida, and tropic crotofror control of
grass weeds, tank mix with BOUNDARY,
AXIOM, INTRRO, DUAL MAGNUM, or
OUTLOOK. MOA=14

Valor XLT 3.05.00z Controls several broadleaf weeds includikids

40.3WDG and glyphosateesistant Palmer amaranth
prickly sida, and tropic crotofror control of

(flumioxazin 0.0570.094 Ib grass weeds, tank mix withQBBJNDARY,

+ + DOMAIN, INTRRO, DUAL MAGNUM, or

chlorimuron) 0.0190.032 Ib OUTLOOK. MOA=14+2

"Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rotating
herbicide products to avoid resistance problems.
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Weed Response to BJ Herbicides for Soybean Weed Managentent
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amaranth, Palmér

anoda, spurred

cocklebur, common

croton, tropic

dayflower/spiderwort

jimsonweed

lambsquarters, common
morningglory spp.
pigweed spp.

poinsettia, wild

pusley, Florida

ragweed, common
senna, coffee

sesbania, hemp

sicklepod

sida, prickly

starbur, bristly

velvetleaf
Grasses

bermudagrass

crabgrass, large
crowfootgrass

goosegrass

johnsongrass, seedling

johnsongrass, rhizome

panicum, fall

panicum, Texas

sandbur

signalgrass, broadleaf

Sedges

nutsedge, purple

nutsedgeyellow

Insufficient Data.

100% contre¥;

2will not control biotypes resistant to this class of chemistry

'Key to Response Rating8 = no control; 10
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Postemergence (POST) Herbicides for Weed Manageniesoybean

Herbicide

Rate/Acre Broadcast

Formulation

Active Ingredient

Remarks/Precautiong

Aim 2EC
(carfentrazone)

Aim 1.9EW

0.51.502z

0.0080.023 Ib

Apply to soybean from V3 up to the V10 stage. Contr
velvetleaf, annual morningglory, d@LS and
glyphosater esi st ant Pal mer .an
May cause temporary burn, speckling, or necrosis of
soybean leaves. Add 1 gt of NIS per 100 gallons of s
solution. May be tank mixed with glyphosate for broa
spectrum control in Rmdup Ready (RR) soybean onl:
MOA=14

Assure 11 0.88E
(quizalofop)

5-12 oz

0.0340.069 Ib

Apply 7-8 0z/A overtop to control annual grasses up
60 tall Apply 5 o zcorin t «
RR-soybean. For control ohizome johnsongrass, app
5 0z of Assure Il when johnsongrass is24)' tall and
then retreat with 5 0z when regrowth reachd®6tall.
For bermudagrass control, apply1® oz / A a
to 60 runners). Add COC
gallons of spray mixture. Daot exceed 18 0z/A in a
growing season. Do not apply ASSURE Il within 80 ¢
of harvest or after pod sélOA=1

Basagran 4S
(bentazon)

1.52.0 pt

0.751.01b

Soybean is tolerant of BASAGRAN at all growth stag
Controls cocklebur, bristly starbur, arat morningglory,
and prickly sida. At the high rate, provides temporan
suppression of yellow nutsedge (regrowth is likely). N
cause slight leaf burn or speckling. Treat when broac
weeds are small and acti
Adjust rae according to weed size as noted on label.
COC at 12 pt/A or UAN (2832%) at 48 pt/A or AMS
at 2.5 Ib/A. Do not apply more than 4 pt/A of
BASAGRAN per seasoiMOA=6

Classic 25DF
(chlorimuron)

0.50.66 oz

0.0080.010 Ib

Apply CLASSIC after 1 trifoliate has fully expanded L
to 60 before crop maturity. Controls sicklepod, bristly
starbur, and annual morningglory. CLASSIC is weak
Palmer amaranth. Include NIS at 1 qt/100 gallons or
COC at 1 gal/100 gallons spray solution. May be tanl
mixed with gyphosate for broader spectrum control ir
RR-soybean (use a lower CLASSIC rate at 60253
0z/A). Do not tank mix CLASSIC with organophosate
insecticide or do not apply CLASSIC within 14 days ¢
an application of organophosate insecticide as sever
crop ifjury may occurMOA=2

'Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rotating herbicide
products to avoid resistance problems.
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Postemergence (POST) Herbicides for Weed Management in Soybean (cont)

Herbicide

Rate/Acre Broadcast

Formulation

Active Ingredient

Remarks/Precautiong

Cobra 2EC
(lactofen)

12.5 0z

0.21b

Apply to soybeans anytime, but do not apply later the
45 days before harvest or after the R6 (full seed set).
ControlsALS and glyphosateesistant Palmer amaran
(1 ess t haannual arninggiody, IFlprida pusley
and bristly starbur. May cause temporary leaf burn,
bronzing, or speckling. Add-2 pt COC per 100 gallon:
of spray solution plus-2 Ib/A of AMS. Do not exceed
25 0z/A of @OBRA per season. Do not apply under st
conditions MOA=14

FirstRate 84WDG
(chloransulam
methyl)

0.3 0z

0.016 Ib

FIRSTRATE may be applied anytime after emergenc
to the 50% flowering stage. Controls bristly starbur,
annual morningglory, common naged, and sicklepod.
Weak on Palmer amaranth. For best results, treat
morningglory before begins sending out runners.
Applications made to sicklepod beyond thieaf stage
will likely result in reduced control. A second 0.3 0z/A
FIRSTRATE application malge necessary-X0 days
afterward to control sicklepod. Add2Lpt NIS plus 2.5
gal UAN or COC at 1.2 gal or MSO at 1.2 plus 2.5 ge
UAN per 100 gallon of spray solution. Application pri
to full emergence of the first soybean trifoliate leaf mi
cause temporary yellowing or chlorosis. FIRSTRATE
may be tank mixed with glyphosate to broaden the
spectrum of weed control (reduce FIRSTRATE rate t
0.150.3 0z) in RRsoybeanMOA=2

Flexstar 1.88SC
(fomesafen +
adjuvants)

Reflex 2EC
(fomesafen)

1.0-1.5 pt

1.0-1.5 pt

0.240.351b

0.250.38

Controls annual broadleaf weeds such as cocklétu$,
and glyphosateesistant Palmer amaranttand annual
morningglory. Add NIS at-P gt or COC at 03.0
gallons per 100 gallons of spray solution. Do not app
aftersoybeans begin blooming. Do not exceed

1.5 pt per acre per seastOA=14

'Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rotating herl
products to avoid resistance problems.
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Postemergence (POST) IHecides for Weed Management in Soybean (cont)

Rate/Acre Broadcast

Herbicide Formulation |Active Ingredient Remarks/Precautions

Frontrow FRONTROW is a cgpadkage product of FIRSTRATE
and PYTHON. Apply 1 ovepack (contains 1.5 oz of

84WDG FIRSTRATE and 0.6 oz of PYTHON which treats 5

+ acres) anytime from®itrifoliate to full bloom. Controls

51WDG annual broadleaf weeds including annual morningglo
bristly starbur, andicklepod. Add NIS at 2 pt or COC

(chloransulam 0.3 0z 0.016 Ib 1.2 gallons per 100 gallons of spray solution. Tank m

" " " with FLEXSTAR, COBRA, ULTRA BLAZER,

flumetsulam) 0.12 oz 0.006 Ib GLYPHOSATE (RRsoybeans only), ASSURE Il (for
grass control), or PURSUIT. Do not apply within 70 d
harvestMOA=2+2

Fusilacke DX 2EC  |8-12 0z 0.1250.188 Ib Controls annual and perennial grasses before they e

(fluazifop-p-butyl) 6-8" tall. For rhizome johnsongrass control, apply 12
0z/A when it is 818" tall. Make a second application |
0z/A) when regrowth is-42" tall. For bermudagrass,
apply 12 oz/A when runners areB4long, and repeat 8
0z/A when regrowth reaches-8". Add COC at 1
gal/100 gallon or NIS 2 pt/100 gallon of spray solutiol
Controls volunteer corn in conventional and-BR/bean
MOA=1

Fusion 2.56E 8-12 oz 0.160.24 Ib Apply 8 oz/A for control of most annual grasses befol
they exceed 8" tall. For rhizome johnsongrass, apply

(fluazifop-p-butyl 10-12 oz/A for control of johnsongrassl®" tall. A

+ second 8 0z/A treatment mhag applied to control

fenoxapropp-ethyl) regrowth 612" tall. For bermudagrass, trea84runners
with 12 oz/A, and then apply a second application of
0z/A to 48" re-growth. Add COC at 1 gal/100 or NIS
2 pt/100 gallon of spray solution. Controls volunteer ¢
in conventional and RRoybeanMOA=1+1

Glyphosate USE ONLY ON SOYBEAN VARIETIES

acid equivalent (ae) DESIGNATED AS ROUNDUP READY! Apply from
emergence through flowiag growth stage. Controls

3 1b ae/gal. 3248 oz 0.751.51b ae annual grasses and broadleaf we&dd not control
glyphosateresistant Palmer amarantiCan be applied

4 1b ae/gal. 24-35 oz from cracking up through full flowering. Single or
sequential applications may be made; do not exceed

4.5 Ib ae/gal. 22-44 oz Ib ae/A per graving season. May be tank mixed with

many other herbicides to improve control on annual
morningglory (i.e. FIRSTRATEMOA=9

Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rotating herbicide
products to avidl resistance problems.
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Postemergence (POST) Herbicides for Weed Management in Soybean (cont)

Herbicide

Rate/Acre Broadcast

Formulation

Active Ingredient

Remarks/Precautiong

Harmony GT XP
75DF
(thifensulfuron
methyl)

Harmony SG 50DF

0.083 oz

0.125 oz

0.004 Ib

Apply to soybeans any time after the first trifoliate ha
fully expanded, but no later than 60 days before harv
Controlsglyphosateresistant Palmer amaranth p  t
tall (will not controlALSresistant Palmer amaranth
Add NIS at 22 pt /100 gallons or COC at 4 pt/100
gallons of spray solution plus nitrogen fertilizer solutit
(UAN, 28%) at 24 qt/A or AMS at 24 Ib/A. Do not tank
mix HARMONY GT XP with organophosate insecticic
or do not apply HARMONY GT XP within 14 days of
apgication of organophosate insecticide as severe cr
injury may occur. NOTEHARMONY GT XP rate can
be increased up to 0.33 0z/A IF applying OVERE-
TOP a STS SOYBEAN VARIEMOA=2

Ignite 280SL 2.34S

(glufosinate)

22 0z

0.40 Ib

USE ONLY ON SOYBEAN VARIETIES
DESIGNATED AS LIBERTYLINK ! Apply from
emergence up to, but not including the bloom growth
stage. Controls annual grasses, broadleaf weeds, an
ALS and glyphosateesistant Palmer amaranttiess

t han 3Uptottwe bvietthetop applications sed
apart by 1614 days may be made, but do not exceed
0z/A per growing season. If IGNITE was used in a
burndown program prior to planting, IGNITE cannot t
used POST #trop. Do not apply within 70 days of
soybean harvest. Consult label regarding tank
partners. Add AMS at 3 Ib/A to the spray solution.
MOA=10

Poast 1.5E
(sethoxydim)

Poast Plus 1E

1.0-1.5 pt

1.52.25 pt

0.190.28 Ib

Apply anytime during crop growth before annual gras
exceed 4" tall. For rhizome johnsongrass, apply 1.5
pt/A (2.25 pt/A POAST PLUS) up to 25" tall. A secor
1.0 pt/A (1.5 pt/A POAST PLUS) treatment may be
applied to control regrowth up to 12" tall. For
bermudagrass, treat 6" runners with 1.5 pt/A (2.25 pt
POAST PLUS), and then apply a second applicaiifon
1.0 pt/A (1.5 pt/A POAST PLUS) to 4"1growth. Add 1
pt/A of DASH HC or SUNDANCE HC adjuvant or CC
2 pt/A. Include UAN at 8 pt/A or AMS at 2.5 Ib/A for
enhanced crabgrass activity. Consult label for tank r
partners. Controls volunteer corn imeentional and
RR-soybeanMOA=1

Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rotating herbicide
products to avoid resistance problems.
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Postemergence (POST) Herbicides for Weed Management in Soybeat) (co

Herbicide

Rate/Acre Broadcast

Formulation

Active Ingredient

Remarks/Precautiong

Pursuit 70DF
(imazethapyr)

Pursuit 2AS

1.44 oz

400z

0.063 Ib

Apply anytime after soybean emergence but before
weeds exceed 3 inches. Controls bristly starbur,
crabgrass, annual morningglory, agigphosateresistant
Pal mer amaranth (|l ess t-
resistant Palmer amaranthlProvides some suppressic
of yellow and purple nutsedge. Early application is
essential for optimum weed contréldd NIS at 1.0 gt o1
COC at 1 gal plus UAN at 1.2Z55 gal per 100 gal spra
solution. Only one application of PURSUIT may be
made during the growing season. Do not apply PUR!
if CANOPY, SCEPTER, or PURSUIT was used as a
preplant, PPI, or PRE treatmemMlOA=2

Raptor 1AS
(imazamox)

4.05.0 0z

0.030.04 Ib

Apply anytime after soybean emergence but before
weeds exceed 3 inches. Controls bristly starbur,
crabgrass, Texas Panicum, annual morningglory, an
glyphosater e si st ant Pal mer tan
will not control ALSresistant Palmer amaranthlYse 4
0z/A rate when following a se#dpplied grass herbicide
(i.e., PROWL). The 5 oz/A rate should be used if no
preemegence herbicide was applied. Add COC at 1
gallons/100 gallons of spray stitn or a norionic
surfactant at 1 qt/100 gallons of spray solution is
required. Only one application of RAPTOR is permitti
during the growing season. Do not apply more than £
0z/A of RAPTOR per growing season. May tank mix
with GLYPHOSATE (RRsoybean oly), BASAGRAN,
or POAST PLUSMOA=2

Resource 0.86EC
(fumiclorac)

4.012.00z

0.0270.081 Ib

Apply anytime after soybean emergence until 60 day
before harvest. Controls annual morningglory, prickly
sida, andALS and glyphosateesistant Palmer
amaranth( e s s t h.d&or endhanced control df
annual morningglory in RRoybeans only, add£2 0z/A
of RESOURCE to the GLYP
vine). Apply 68 0z/A to control volunteer cotton in RF
soybeans, LibertyLink (LLsoybeans, and convention:
soybeans. Add COC at 1 gt/A to the final spray soluti
Do not apply more than 12 0z/A in a single applicatio
more than 16 oz/A during a single growing season. C
not apply within 60 days of harve8OA=14

Mode of Action (MOA)identifies the site ofaion(s) of that particular product. This aids in rotating herbicide
products to avoid resistance problems.
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Postemergence (POST) Herbicides for Weed Management in Soybean (cont)

Herbicide

Rate/Acre Broadcast

Formulation

Active Ingredient

Remarks/Preautions!

Scepter 70DF
(imazaquin)

1.4-2.8 oz

0.0630.125 Ib

Apply anytime after soybean emergence (better resic
results with small soybeans). Contrglgphosate
resistant Palmer amaranth (use higher rate; will not
ALSresistant) common cocklebur, anwiild poinsettia.
A soil active grass herbicide (PROWL, DUAL
MAGNUM, or INTRRO) should follow in a separate
application for grass control. Tank mix with
GLYPHOSATE (RRsoybeans only) to enhance contr
of sicklepod and annual grass weeds. Add NIS at &rc
100 gallon spray solution. Do not apply within 90 day
harvest. Do not apply to when weeds and soybeans
under stressVIOA=2

Select 2EC
(clethodim)

Select MAX 0.97EC

6.0-16.0 oz

12.032.0 oz

0.0910.25 Ib

Apply anytime during crop growth befannual grasse
exceed 4" tall. For rhizome johnsongrass, apply 8 o
(12-14 o0z/A SELECT MAX) up to 24" tall. A second ¢
0z/A (6-18 0z/A SELECT MAX) treatment may be
applied to control regrowth. For bermudagrass, treat
runners with 8 0z/A (16 o&/SELECT MAX), and then
apply a second application of 8 0z/A (16 0z/A SELEC
MAX) to 6" re-growth. Add COC at 1 gt/A plus AMS &
2.5 Ib/A for enhanced johnsongrass and volunteer cc
activity. Consult label for tank mix partners. Controls
volunteer cornn conventional, LEsoybean, and RR
soybeanDo not apply within 60 days of harvest.
MOA=1

Sequence 5.25L

(glyphosate
+

s-metolachlor)

2.5 pt

0.751b ae
+

0.94 b

USE ONLY ON SOYBEAN VARIETIES
DESIGNATED AS ROUNDUP READY! Apply from
cracking up throulg the & trifoliate. Controls annual
grasses and broadleaf weesimetolachlor component
provides residual grass and small seeded broadleaf
control. Do not apply if DUAL MAGNUM or other-s
metolachlor containing herbicide was applied before
SEQUENCE application. Do not exceed 3.5 pt/Ain a
single application or 3.5 pt/A in a single season. Do
apply within 90 days of harveOA=9+15

'"Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rotatingitide
products to avoid resistance problems.
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Postemergence (POST) Herbicides for Weed Management in Soybean (cont)

Herbicide

Rate/Acre Broadcast

Formulation

Active Ingredient

Remarks/Precautiong

Storm 4EC

(bentazon
+

aciflourfen)

1.5 pt

0.75Ib

Apply to soybeans after thé“dully expanded
trifoliate, but before weeds are exceed tHea
stage(small, actively growing weeds are the ki
to success)Controls common cocklebur, bristh
starbur, annual morningglory, tropic croton, ar
spurredanoda. Weak on Palmer amaranth. Ad
COC at 1.0 qt/A or NIS at 1-P.0 pt/100 gal of
spray solution. Causes temporary foliar burn ¢
soybean. Equivalent to 1 pt/A of BASAGRAN
and 1 pt/A of ULTRA BLAZER. Do not apply
STORM within 50 days of soybean harveésb.
not apply more than 3.0 pt/A of STORM per
season. Do not apply to weeds and crop that .
under stressMOA=6+14

Ultra Blazer 2L
(aciflourfen)

0.51.5 pt

0.1250.375 Ib

Apply to soybeans after thé%dully expanded
trifoliate but before weeds exceed 4 t a | |
actively growing weeds are the key to succes:
ControlsALS and glyphosateesistant Palmer
amaranth (less than,.
bristly starbur, annual morningglory, tropic
croton, and spurred anoda. For control of ann
morningglories, use a sequential application o
ULTRA BLAZER of 1 pt/A. Add NIS at 1.€2.0
pt/100 gal spray solution. Tank mix with
GLYPHOSATE for enhanced morningglory ar
ALS and glyphosateesistant Palmer amarantt
control in RRsoybeanDo not apply toveeds
and crop that are under strelgkDA=14

2,4DB 2S

Butyrac 200 2S
(2,4-DB)

0.7-0.9 pt

0.180.231b

Apply to soybeans approximatelylD days
before bloom up to mithloom (soybeans are
about knee high). Broadcast applications out:
of this timeperiod could result in yield reductio
Controls common cocklebur, annual
morningglory, and pi
Several tank mix partner options available,
consult label. Do not harvest soybeans within
days applicationMOA=4

"Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rot

herbicide products to avoid resistance problems.



PostDirected Herbicides for Weed Management in Soybean

Rate/Acre Broadcast

Herbicide Formulation | Active Ingredient Remarks/Precautions

Aim 2EC 0.51.50z |0.0080.023 1b Apply as a directed spray toward the base of

(carfentrazone) plant to avoid contact with the soybean foliage
The use of spray shields will further protect th

Aim 1.9EW crop plant frommjury. Controls velvetleaf,
annual morningglory, andLS and glyphosate
resistant Pal mer .Addd
gt of NIS per 100 gallons of spray solution. Dc
not feed treated soybean forage or hay to
livestock.MOA=14

Gramoxone Inteon|1.0-2.0 pt 0.250.50 Ib GRAMOXONE is a RESTRICTED USE

2E PESTICIDE.

(parajuat)
Minimum soybean height(s):

paraquat 3S 0.751.5 pt
PARAQUAT (MOA=22) = 8 inches
SENCOR MOA=5) = 8 inches

Sencor 75DF 0.330.67 Ib |0.250.50 Ib 2,4DB (MOA=4) = 8 inches.

(metribuzin)
Apply GRAMOXONE with hooded or shielded
sprayer to avoid contact with soybean foliage.
Apply 2,4DB as a directed spray where conta

2,4DB 2S 0.71.6pt |0.180.401b only occurs on the bottom third of the soybear

Butyrac 200 2S
(2,4DB)

plant. Do not allow spray to contact growing
points on the plant. Do not apply more than 2
applications of 24DB in a growing season.
Spray to cover weeds no more than 3to 4 in.
Where rate range is given, use lower rate whe
weeds are no taller than 2 in. and higher rate
weeds up to 4 in. tall. If necessary, a second
SENCOR postlirected application caretmade
7 days after the first. Use a NIS to improve sp
coverage of weedfo not apply SENCOR
within 70 days of harvest.

'Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rot

herbicide products to avoid resistance problems.
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Harvest Aids for Soybean

Rate/Acre Broadcast

Herbicide Formulation Active Remarks/Precautions
Ingredient
Aim 2EC 1.02.0 oz 0.0160.032 Ib |Apply to soybeans after maturity and grain has beg
(carfentrazone) to dry down. Use a minimum of 10 GPA of final spr
volume (5 GPA for aerial applications). Desiccates
Aim 1.9EW annual norningglory and other harvest impediments
Coverage is essential for maximum performance. £
a COC (12 gal/100 gals), NIS (1 gt/100 gals), or M¢
(1-2 gal/100 gals) to the spray solutidhOA=14
Glyphosate Apply to soybeans after pods have set and have lo
acid equivalent (ad green color (minimum of 14 days before harvest). |
RR-soybeans, the maximum use rate fpreharvest
3 Ib ae/gal application is 0.75 Ib ae/A. In conventional soybear
4 1b ae/gal 32-64 oz 0.751.5 b ae |maximum use rate for preharvest application is 4.8
4.17 Ib ae/gal 24-48 oz ae/A. Labels vary on this restriction, consult label o
4.5 Ib ae/gal 2346 oz the glyphosate product for more details. Preharves
22-44 oz applications are not reconemded for soybeans grow
for seed as a reduction in vigor or germination may
occur.MOA=9
Gramoxone Inteor 0.5-1.0 pt 0.1250.251b |GRAMOXONE is a RESTRICTED USE PESTICIDI
2E Apply to soybeanafter full pod development, % of tl
(paraquat) leaves have dropped, and the remaining leaves are
yellowing. Do not apply within 15 days of harvest.
paraquat 3S 5.410.7 oz better desiccation of larger weeds, use the higher r
Add nonionic surfactant at 1 gt per 100 gal of spra)
sdution. MOA=22
Sodium Chlorate 2.0 gal 6.01b Apply 7-10 days before anticipated harvest to desic

3S

soybeans and weeds. Apply in a minimum of 20 G
for ground (5 GPA for air) applications. Weather
conditions that favor defoliation include high
temperatures, high humidity, low wind velocity, and
adequate soil moisture. Apply with a NIS &4 Dt or
COC at 12 gt per 100 gal of spray solution. Do not
graze treated fields or feed treated folidg@A=not
classified (NC)

'Mode of Action (MOA)identifies the site of action(s) of that particular product. This aids in rot:
herbicide products to avoid resistance problems.
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Crop Replant and Rotation Restrictions for Soybean Herbicides

ey
c 5 | ¢ g 3 .

c o] £S5 c o = @ D

s | §E | 28 | 8 2 5 S £

@) O o0 o ) Nh o - =
Aim 0D 0D 0D 0D 0D 0D 12 M 0D
Assure | 120D | 120D 120D 120D 0D 120D 120D 120D
Axiom 0D 12 M 12 M 12 M 0D 12 M 12 M 12 M
Basagran No information provided by the label
Boundary 12M 12 M 12 M 12 M 0D 12 M 12 M 12 M
Canopy 10 M 10 M 10 M 8 M 0D 18 M 10 M 1M
Classic 7M 8 M 9M 6 M 0D 18 M 9 M 3M
Cobra No information provided by the label
Command 9M 0D 9M 9M 0D 12 M 0D 12 M
Dual Magnum 0D 0D 0D 0D 0D 0D Spring 45M
Envive 10M 10 M 10 M 18 M 0D 18 M 10 M 4 M
FirstRate 9M 9M 30 M 9M 0D 30 M 10 M 3M
Flexstar 10M 10 M 10 M 10 M 0D 18 M 18 M 4 M
Frontrow 9M 9M 9M 9M 0D 30 M 30 M 3M
Fusilade 60 D 0D 60 D 0D 0D 0D 0D 60 D
Fusion 60 D 0D 60 D 0D 0D 0D 0D 60 D
Gangster 9M 9 M 9M 9M 0D 30 M 30 M 3M
Glyphosate No information provided by the label
Harmony 0D 45D 45D 45D 0D 45 D 45D 0D
Ignite 0D 0D 180D 180D 0D 180D 180D 70 D
Intrro Spring | Spring Spring Spring Spring Spring Spring Spring
Lorox/Linex 0D 4M 0D 4 M 0D 4M 4M 4 M
Micro-Tech Spring | Spring Spring Spring Spring Spring Spring Spring
Outlook 0D Spring Spring 0D 0D Spring Spring 4 M
Poast 120D 0D 120D 0D 0D 120D 0D 120D
Prefix 10 M 1M 18 M 18 M 0D 18 M 18 M 45 M
Prowl H,O 0D 0D 0D 0D 0D 0D 0D 4 M
Pursuit 8.5M 9M 18 M 0D 0D 18 M 95M 4M
Python 0D 18 M 12 M 4 M 0D 18 M 9 M 4 M
Raptor 8.5M 9M 9M 9M 0D 18 M 9M 3M
Reflex 10M 10 M 10 M 10 M 0D 18 M 18 M 4 M
Resource 0D 30D 30D 30D 0D 30D 30D 30D
Scepter 9.5 M 18 M 18 M 11 M 0D 18 M 95M 3M
Select No information provided by the label
Sencor 4 M 8 M 18 M 18 M 0D 18 M 12 M 4 M
Sequence 0D 0D Spring Spring Spring Spring Spring 45M
Sonalan Spring | Spring Spring 0D 0D 0D Spring Spring
Storm No information povided by the label
Squadron 9.5 M 18 M 18 M 11 M 0D 18 M 95M 4M
Treflan 5M 0D 5M 0D 0D 0D 5M 5M
Ultra Blazer No information provided by the label
Valor SX 2M | 2mMm | 2M | ob | oD | 2M | 2M [ 2M
2,4DB Only replant in the same growing seasorhwitops registered for 2[4B use

M = months, D = days, Spring = the spring following application
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Trade Name and Ingredient Index for Soybean Herbicides

Trade Name Active Ingredient(s) Formulation ™ MOA * Manufacturer
Aim carfentrazone 2EC; 19 EW 14 FMC
Assure I quizalofop 0.88E 1 DuPont
. L Bayer
Axiom flufenacet + metribuzin 68 WDG (54.4 + 13.6%) 15+5 .
CropScience
Basagran bentazon 4S 6 Microflo
Boundary s-metolachlor + metribuzin| 6.5 EC (5.25 + 1.25 Ib/gal] 15+5 Syngenta
Butyrac 200 2,4DB 2S 4 Albaugh Inc.
Canopy metribuzin + chlorimuron 75 DF (64.3 + 10.7%) 5+2 DuPont
Canopy EX chlorimuron + tribenuron 29.5 WDG (22.7 +6.8%) 2+2 DuPont
Clarity dicamba 4S 4 BASF
Classic chlorimuron 25 DF 2 DuPont
Cobra lactofen 2EC 14 Valent
Command clomazone 3 ME 13 FMC
Dual Magnum | ssmetolachlor 7.62 EC 15 Syngenta
Dual Il Magnum | s-metolachlor 7.64 EC 15 Syngenta
) chlorimuron + flumioxazin 41.3DF (9.2 + 29.2 +
Envive ; 2+14+2 DuPont
+ thifensulfuron 2.9%)
ET pyraflufen ethyl 0.208 EC 14 Nichino America
FirstRate chloransulam 84 WDG 2 DuPont
Flexstar fomesafen 1.88 SC 14 Syngenta
Frontrow chioransulam + 84 WDG + 80 WDG 2+2 DOV_V
flumetsulam AgroSciences
Fusilade DX fluazifop-p-butyl 2EC 1 Syngenta
Fusion fluazifop-p-butyl + 2.56 S (2 + 0.56 Ib/gal) 1+1 Syngenta
fenoxapropp-ethyl
Gangster flumioxazin + chloransulan 51 WDG + 84 WDG 14+2 Valent
Glyfos Xtra glyphosate 3.0 S (acid eq.) 9 Cheminova
Glyphomax Plus| glyphosate 3.0'S (acid eq.) 9 Dow

AgroSciences

*Abbreviations:

dispersible granule; WDL=water dispersible liquid; HFP=high flash point formulation.

DF=dry flowable E or EC=emulsifiable concentrate; F=flowable; L=liquid; S=watt
solution; ME or CS = micreencapsulated; SC=soluble concentrate; EW=pilvater emulsion; WDG=wate

’Mode of Action (MOA) identifies the site of action(s) of that particular product. This aids in rotating her
products to avoid resistance problems.
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Trade Name and Ingredient Index for Soybean Herbicides

Trade Name Active Ingredient(s) Formulation* MOA? Manufacturer

Gramoxone Inteon paraquat 2E 22 Syngenta

Harmony GT XP thifensulfuronmethyl 75 DF DuPont

Harmony SG thifensulfurormethyl 50 DF DuPont

Ignite 280 SL glufosinate 2.34S 10 Bayer CropScience

Intrro alachlor 4 EC 15 Monsanto

Linex 4L linuron 4L DuPont

Lorox linuron 50 DF DuPont

Micro-Tech alachlor 4 ME 15 Monsanto

Outlook dimethenamiep 6 EC 15 BASF

Poast sethoxydim 15E 1 BASF

Poast Plus sethoxydim 1.0EC 1 BASF

_ 5.29 EC (4.34 + 0.95

Prefix s-metolachlor + fomesafen 15+14 Syngenta
Ib/gal)

Prowl 3.3 EC pendimethalin 3.3EC BASF

Prowl H20 pendimethalin 3.8CS BASF

Pursuit imazethapyr 2 AS; 70 DF BASF

: . , i 29EC(2.7+0.2

Pursuit Plus imazethapyr + pendimethali 2+3 BASF
Ib/gal)

Python flumetsulam 80 WDG Dow AgroSciences

Raptor imazamox 1AS BASF

Reflex fomesafen 2EC 14 Syngenta

Resource fumiclorac 0.86 EC 14 Valent

Rodeo glyphosate 4.0 S (acid eq.) Dow AgroSciences

Roundup Original glyphosate 3.0 S (acid eq.) Monsanto

Roundup i

" glyphosate 4.5 S (acid eq.) 9 Monsanto

OriginalMAX

Roundup PowerMAX| glyphosate 4.5 S (acid eq.) 9 Monsanto

Roundup .

eSS glyphosate 4.5 S (acid eq.) 9 Monsanto

1Abbreviations: DF=dry flowable; E or EC=emulsifiable concentrate; F=flowable; L=liquid; S=watdution; ME or CS =
micro-encapsulated; SC=soluble concentrate; EW=niwater emulsion; WDG=water dispersible granule; WDL=wal
dispersible liquid; HFP=high flash point formulation.

2Mode of Action (MOA) identifies the site of action(s) of that pagicptoduct. This aids in rotating herbicide products to av:
resistance problems.
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Trade Name and Ingredient Index for Soybean Herbicides

Trade Name Active Ingredient(s) Formulation ™ MOA “ Manufacturer
Scepter imazaquin 70 DF 2 BASF
Select clethodim 2EC 1 Valent
Select MAX clethodim 0.97 EC 1 Valent
Sencor metribuzin 75 DF; 4F 5 Bayer CropScience
glyphosate +s
Sequence 5.25L (2.25 + 3 Ib/gal) 9+15 Syngenta
metolachlor
Squadron imazaquin 70 DF 2 BASF
_ 4 EC (2.67 + B3 )
Storm bentazon + acifluorfen 6+14 United Phosphorus
Ib/gal)
Touchdown HiTech | glyphosate 4.5 S (acid eq.) 9 Syngenta
Touchdown Total glyphosate 4.17 S (acid eq.) 9 Syngenta
Touchdown IQ glyphosate 3 S (acid eq.) 9 Syngenta
Treflan trifluralin 4 HFP 3 Dow AgroSciences
Ultra Blazer acifluorfen 2L 14 United Phosphorus
Valor SX flumioxazin 51 WDG 14 Valent
flumioxazin + 40.3 WDG (30 +
Valor XLT ) 14+2 Valent
chlorimuron 10.3%)
Weedar 64 2,4D 3.8S 4 Nufarm
2,4-D amine or ester | 2,4D several 4 several
2,4DB 2,4DB several 4 several

*Abbreviations:

DF=dry flowable; E or EC=emulsifiable concentrate; F=flowable; L=liquid; S=we

solution; ME or CS = micreencapsulated; SC=soluble concentrate; EW=pilwater emulsion; WDG=wate

dispersible granule; WDL=water dispebd¢ liquid; HFP=high flash poin formulation.

*Mode of Action (MOA) identifies the site of action(s) of that particular product. This aids in rotating her

products to avoid resistance problems.
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Soybean nematode control
John D. Mueller

Nematode losses in South Carolina
soybeans are caused primarily by
Southern roeknot, soybean cyst,
Columbia lance, and reniform nematode $ESSSs i
Sting, lesion, and peanut rekrnot PR
nematodes alscause losses in some b
fields. Soybean is an excellent host for [
these nematode species and therefore P i -
often sustains significant yield losses. In g & o
a survey of 500 soybean fields in South EEEESS
Carolina more than 90% of the fields hacki
one of the previously listedematode

species present. Almost a third of the el o ' Q\\
fields had at least one nematode specie S e e s e G
at damaging levels. Fig. 1. Deadstunted, and chlorotic plants caused

root-knot nematode.

Determining if you have a nematode problem

Symptoms caused by nematodes typically include stunted or yellow plants. Patches of damaged
plants are typically oval in the direction of tillage in a field. By the time this level of damage is
detected nematodes are usually prevalent in the field and are causing greater than a 20% yield
loss. Therefore detection of a nematode problem prigmip®m development is highly

desirable. The reniform nematode typically does not produce such distinct symptoms. Gnly root
knot nematode produces diagnostic symptoms (root galls) that can be easily seen with the unaided
eye. Even then you cannot be siuirgou have Southern or Peanut rdmtot nematode or if
anothemematode species present.

The only accurate way to determine if nematodes are causing a problem in your field is by
submitting a soil sample to a nematode laboratory. There are tweayjsess of nematode

samples. The first is@aredictive sample This sample is taken in the Fall and used to predict the
degree of yield loss that may occur in the dfmpfollowing year. A predictive sample will

determine the density of each nematspecies present. These numbers can then be compared to
values that are associated with known levels of yield losses (see Table 1). The second type of
nematode sample isddagnostic sample These samples are taken during the growing season to
determindf areas of poor growth, stunting, or chlorosis are due to nematodes or some other
problem. Nematode problems are so common in South Carolina that a nematode sample should
be included in almost any attempt to diagnose the cause of poor growth in a field.
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Samples can be submitted through your county agent to the Clemson University Agricultural
Services Laboratory. The charge is $10.00 per sample. Since most samples represent 10 to 20
acres this is an investment of $0.50 to $1.00 per acre to determmedéy avoid losing 25 to

50% of your yield. The optimum time to sample for nematodes is from three weeks prior to
harvest until three weeks after harvest. A typical nematode sample should consist of one sample
for each field or 10 acre section of lar@jetds. Break fields up into obvious sections as

determined by soil types, drainage or cropping history. Use a shovel or soil probe to get soil from
the crop row to a depth of about 8 inches. Each sample should be composed of 10 cores mixed
together ina bucket. A iquart composite sample should be placed in a plastic bag, sealed and
labeled.

When submitting a diagnostic sample it is advisable to include some live crop roots in the sample,
especially if species determination of ré@iot nematode ibeing requested.

Results from predictive samples include control recommendations based on the nematode species
and population levels that are found. A nematode assay will allow you to select the most
appropriate resistant varieties, plant effectiviping systems, and make decisions on when to

use a nematicide.

Table 1. Damage thresholds for nematode species in corn, cotton and soybean in
typical Coastal Plains soils in South Carolina. Thresholds are per £a®itm

Nematode species Field Corn Cotton Soybean
Southern roeknot 300 100 75
Peanut roeknot (race 2) 200 Nonhost 50
Reniform Non-host 250 200
Soybean cyst Non-host Nonhost 25
Sting 4 4 4
Lesion 200 150 200

The five nematode genera that cause soybean yield losses, thewmsgnapid controls are
described in the following paragraphs.
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Root-knot nematodes

Distribution: Rootknot nematodes can occur in
almost all of the Coastal Plains soils and even in sor
of the lighter Piedmont soil types. There are severaffess =
species of roeknot nematode that can affect soybeaf®
in South Carolina. The most important species is |
ASout her no o rknofinematodeo This
Is Meloidogyne incognita.A second speciess
occurs in South Carolina. It is race two of the
A p e a n wkndt nemataudyeloidogyne arenaria
Race one of Peanut rekihot nematode goes to _
peanut but is very rare in South Carolina. Race two
goes to soybean but not peanut, and is common int
LexingtonCountyarea.Both M. incognitaandM. :
arenariaoccur in the northeast corner of the state )
where tobacco has been grown. Other species sucr f . o »
M. hapla,the Northern roeknot nematode anil. oy : P9 ; ..«;z;

javanicahave been detected sporadically in the stateFlg 2. Galling on Soybean caused by

Symptoms: Damage from roeknot nematode Peanut rocknot nematode.

can be severe, including death of infected plants. Damage levels increase as the plants are
exposed to moisture or heat stress. Affected soybeans can be stunted and yellow. They may not
die until later n the growing season when they are full grown and most susceptible to moisture
stress. Roots usually exhibit visible galls. Galls should not be confuseBhabbiunnodules.

Galls are an integral part of the root; nodules are not. If you run ymerf down a root

pinching the root as you go nodules will pop off but galls will stay.

Control measures: The most coseffective way to control roetnot nematodes is to use
resistant varietiesor torotate to a non-host crop. Most soybean culiars exhibit only partial
resistance to Southern relatot nematode and may not provide enough control where pressure is
heavy or where other nematode species are also present. Table 1 gives threshold values for
Southern roeknot nematode in soybean. ¥flk pressure is low to moderate resistant cultivars
should provide sufficient control. Where Southern4oait nematode densities are high (2 to 3
times the threshold or more) the field should be rotated to-dostcrop (Table 2) or a
nematicide shdd be added to the resistant cultivar (Table 4). If a nematicide is used it should
always beapplied to a roeknot nematode resistant cultivar. Susceptible cultivars may respond
to a nematicide, but typically yields of a susceptible cultivar plus atiedeawill be less than
those of a resistant cultivar without a nematicide. The most cost effective response to a
nematicide is typically on a resistant cultivéin.-row subsoiling or any other cultural practice
that helps reduce stresses can help llamage due to rod&not nematodes. Nonhost crops that
will reduce nematode population densities are listed in Table 2.
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Table 2. Host status of common row crops in South Carolina to commonly occurring nematode
species. Growing the ndrost species willeduce nematode levels in a field.

Common name

Genus species Soybean Cotton Corn Peanut
Southern roeknot

Meloidogyne incognita Host Host Host Non-host
Peanut roeknot

Meloidogyne arenaria Host Non-host Host Non-host
(race 2)

Columbia &nce

Hoplolaimus Columbus Host Host Host Non-host
Reniform

Rotylenchulus reniformis Host Host Non-host Non-host
Sting

Belonolaimusspp. Host Host Host Host
Lesion

Pratylenchusspp. Host Host Host Host
Soybean cyst

Heterodera glycines Host Non-host Non-host Non-host

Columbia lancenematode

Distribution: The Columbia lance nematodédplolaimus columbysoccurs in most soybean
growing areas of the state. Due to its large size it is restricted to sandier soils with legger po
sizes. Hoplolaimus galeatuss also common in South Carolina but occurs primarily in perennial
plants such as turf. It is rarely seen in cotton or soybean fields.

Symptoms: Affected plants can be stunted and yellow, but plants usually ddienot
Damage is often exhibited as uneven (up and down) growth in the row. Roots are sometimes
bunched near the soil surface and show poor taproot development. Roots may also have a hairy
or fibrous appearance (with many small rootleRhizobiurmoduation may be poor.

Control: Try to use a cultivar tolerant of Columbia lance nematodeownsubsoiling will
reduce, but not eliminate, losses from Columbia lance nematode in most Coastal Plain soils.
Planting early, prior to midlay can reducéosses. However, later planting dates such as those in
a wheat/soybean doubteopping system may favor infection and damage by Columbia lance
nematode. Therefore, avoid dousl®pping soybeans in Columbia lance nematode fields. Use a
low rate of a nmaticide at planting on a tolerant cultivar (see Table 4). Crop rotation is normally
not effective since peanut is the only nonhost crop (Table 2)-b8uik diseases such as red
crown rot (black roetot on peanut) build up under soybean and causeuseproblems in
subsequent peanut crops.
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Soybean cyst nematode

Distribution: The soybean cyst nematodéeterodera glycingsoccurs throughout the
Coastal Plain and the lower Piedmont counties. Unlike many nematode species it is not limited to
specific soil types.

Symptoms: Affected plants are usually stunted and have yellow leaves. Close examination of
the roots may show reduced nodulation and tiny white to yellow cysts. The optimum time to find
cysts is to view roots 3@o 45days afer planting. These cysts are the females of the cyst
nematode. Do not confuse cysts with nodules. Cysts are much smaller and harder to see. Mature
cysts (females) slough off the roots, the eggs hatch and young cyst larvae continue the life cycle,
whichtakes about 30 days to complete. Where soybean cyst is suspected in a field, have the soill
tested for nematodes.

Cyst Nematode RacesThere are 16 possible races of soybean cyst nematode. These races
vary in their ability to infect and reproduoa different sources of genetic resistance in the plant.
Currently race 3 is the most common race in South Carolina followed by race 14 and then races 6
and 9. If a race-Besistant variety shows symptoms, have the soil tested for nematodes. If the
resuts indicate that cyst nematode is the only problem nematode present, chances are good that
race 14 or another race is present. Several varieties are available commercially with resistance to
races 3 and 14. Avoid planting a racerédistant variety ogour farm until racel4 cyst
nematode is identified as the problem. The use of racesigtant soybean varieties prior to the
detection of race 14 in a field may result in a natural selection of races for which there are no
resistant soybean varieties.

Control: Soybean cyst nematode is easily spread in soil clingi equipment, runoff water,
blowing dust, or soil peds that may contaminate seed. Make sure seed for planting are free of all
foreign matter. Clean all equipment before moving fronrméasted field, or even a suspected
field, to another field. Avoid monocropping soybeans, especially the same cultivar. Rotation
with a nonhost crop such as corn, cotton, peanut, or sorghum will greatly reduce inoculum for the
next year 0% s2amnd@.pWherse sogbeail eyst nematode infestations are severe two
years of a noinost crop may be needed. Always take soil samples prior to using a susceptible
soybean variety to be sure cyst nematode populations are well below the damage threshold.

Table 3. Rotation schemes for soybean cyst nematode management in South Carolina.

Year Rotation 1 Rotation 2

1 SCN confirmed SCN confirmed

2 Non-host crop Non-host Crop

3 SCNresistant variety SCNresistant variety

4 Non-host crop* SCNsuscepble variety

5 SCNsusceptible variety Repeat, start with a neémost crop
6 Repeat, start with a nemost crop
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A nematicide can be used for cyst nematode management, especially if other harmful nematodes
are present in the field: see Table 4. Yielteptials and commodity prices must be high to justify

the use of Telone Il. However, three gallons per acre of Telone Il will provide excellent control

of most nematode species present. Three to five Ibs per acre of Temik 15G can be used at planting
to hdp control nematodes. Only use Temik 15G with a resistant cultivar. If Temik 15G is used

on a susceptible cultivar yields may not be as high as with a resistant cultivar alone.

Continuous use of SGhesistant varieties in the same field may causaldupiof a new race for
which resistance is not available. For this reason, do not use a resistant variety on an SCN
infested field for more than two consecutive years.

Use of a wheasoybean doubteropping system may reduce cyst nematode populatibims.

high soil temperatures at the late planting date for the soybeans in this system are detrimental to
cyst nematode. However, later planting dates may favor infection and damage by Columbia lance
nematode.

Reniform nematode

Distribution: Renifom (Rotylenchulus reniformis)ematode is a commonly occurring
problem in the counties between the Santee lakes and the North Carolina border. It is also
common in Calhoun and Orangeburg Counti es.
thought to be r&ricted to clay soils and river bottoms. Today we know that reniform nematode
can occur in most of our Coastal Plains soils and possibly in some Piedmont soils. Reniform has
a relatively wide host range and cotton is an excellent(fasie 2)

Symptoms: Reniform typically produces the least distinctive damage of any of the nematode
species on soybean. Reniform populations build up rapidly and instead of oval areas containing
damaged plants the entire field will be stunted or discolorednteftareas typically are where
the soil type is poor and plants are under stress even without nematode damage.

Control: Soybean varieties with resistance to cyst races 1 and 3 may also be resistant to
reniform nematode. A one year rotation with a+host crop will usually reduce the population
density to a level where a reniform nematode susceptible soybean variety can be grown.
However, in some cases the populations of reniform nematode are so high it takggartwo
rotation to lower the populian sufficiently.Use of nematocide may help to reduce yield losses
due to reniform nematode (Table 4).
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Sting nematode

Distribution: Sting nematode®Bglonolaimusspp.) are usually restricted to only the sandiest
soils.

Symptoms: Very low populations of sting nematode can cause extensive damage on soybean
(Table 1). Severe stunting and chlorosis are common.

Control: Thehost range for sting nematode includesn, coastal Bermuda grass, cotton,
okra, peanut, soybean,cawatermelon. No nehost crops are available for rotation (See Table
2). Inrow subsoiling is a must. Use of a nematicide may help (See Table 4).

Table 4. Nematicides available for use controlling Soybean Cyst, SoutherKRapColumbia
lance Reniform, Sting, and Lesion nematodes.

Rate per acre
Nematicide Active ingredient | for 38 inch rows | Comments:

Telone Il 1,3 3.0 to 4.0 gallons| Release fumigant at least 12 inches
dichloropropene from the soil surface.

Must be applied 0o 14-days prior

to planting
Temik brand Aldicarb 3.0 to 5.0lbs | Apply granules in a 6 to-Bich band
15G Aldicarb and immediately work into the soil o
Pesticide cover with soil. Plant seed into
& treated zoneBand may be applied
Temik brand over an open furrow.
15G Lo
Load
Aldicarb
Pesticide

The Label is the law. Always read and follow all pesticide label restrictions.
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Soybean disease control
John D. Mueller

Soybean is susceptible to many diseases beginning with seed rots and seedling disehases.

plant develops and matures leaf, pod, and stem diseases often become common, especially during
wet growing seasons. In some cases a disease can kill individual plants: or in the case of a severe
epidemic of Stem Canker kill more than 50% of tlents in a field. Leaf diseases such as

Brown Spot can have little or no effect upon yield while other leaf diseases such as Frogeye Leaf
Spot or Asian Soybean Rust can prematurely defoliate an entire field, drastically reducing yield.
Detection and accate identification of diseases can be difficult. Many of the symptoms such as
interveinal necrosis occur with several diseases. When an accurate identification is needed you
should work through your county agent to utilize their expertise to eithdifidére problem on

site or submit an accurate sample to the Clemson University Plant Problem Clinic.

Seedling diseases

Profit margins on soybean are too narrow to allow replanting of most fields due to poor stands.
Growers get only one chance to estdibtlse desired stand in a field and must minimize the

potential for seedling diseases. Seedling diseases can occur over a wide range of conditions and
plant growth stages. Included in the seedling disease categoBeatkrotsthat occur after

seed habeen planted but prior to germinati@®@gedling decaywhich occurs between

germination and emergence; @ddmping off which occurs in the first-Zo 3-weeks after

emergence. Accurately identifying the microbial species that has caused any of thesagi®bl
difficult: especially if the plant has already died. However, differentiating among the three major
postemergence pathogens can be fairly predictable depending upon the temperature and moisture
conditions.

Seed rotsoccurring prior to germinaiin. They are typically caused by a combination of various
fungi and bacteria. The seed is frequently of low vigor. When low vigor is the problem

additional seed treatments with fungicides will not improve stands. Seed rots often occur when
seed are ptaed under stresses. These can be temperature extremes, too hot or too cold, or in very
wet or dry conditions. Unfortunately, avoiding early planting dates or planting prior to either
extremely hot and dry or cool and wet periods as well as using omlgbajity seed are the only

way to avoid Seed Rots.

Pre-emergence Damping Ofis typically caused bi?ythiumspp. in cool wet weather. Seeds

begin germination but either due to poor seed quality or diseases never produce a seedling capable
of crackng the solil surface. THeythiumfungus is normally a problem only in early planted

soybean.

Postemergence Damping Offs typically caused bfythium species in cool, wet weather. A
sunken lesion or canker develops near the soil line and appearato hewet r ot 0. [ n
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drier weatheRhizoctonia solanis more typically the cause of Pasnhergence Damping off.
There is still a lesion or canker near the soil line but it does not have the appearance of a wet rot.

Phytophthora Root Rotis caugd by the fungu®hytophthora sojaelt is a common disease in

the Midwest on their heavy soils which retain moisture. It is much less common in the Coastal
Plains soils of South Carolina since their sand content allows for better drainage and higher
tenperatures than those favored by the fungus. The clay soils of the Piedmont are more favorable
to Phytophthora Root Rot than the sandy soils of the Coastal Plain. Phytophthora Root Rot
typically is detected from plants in the seedling stage to plantglymod set. Plants have leaves

that exhibit interveinal necrosis and a dark brown discoloration progresses up the outside and the
inside of the stem. Root systems are normally extensively decayed. Resistance is common in
lower maturity group soybearakieties but is not as common in Maturity Group VI, VII, and VIl
soybeans. The existence of races of the fungus makes utilization of resistance difficult.

Seedling Disease Control:To minimize all types of seedling diseases use aseatent

fungidde on seed with less than 80 percent germination and on all soybean seed to be planted
under cool, wet conditions. The fungi which cause most seedling diseases over winter on debris
from the previous crop. Use a sdeshtment fungicide when soybeans pltanted with

conservation tillage since vigorous stands are critical to early weed control. Seed treatments do
not compensate for poor seed quality. The fungicides available for seed treatments are listed in
Table 1. Remember the fungicides whichtoolrRhizoctonia solanilo not controPythiumor
Phytopthoraspecies and viceersa. Therefore the most effective seed treatments usually include
at | east two fungicides with one from each <cat
doses andpplication procedures in treating seed. Efficacy of all seed treatments requires
thorough mixing of the fungicide and seed so that all seed are adequately treated. Do not use
treated seed for food, feed or oil.

Leaf diseases

Asian Soybean Rust

Asian soybean rust has received a
lot of attention since it was first :
discovered in the United States in
the late Fall of 2004. It is caused
by the fungus?hakopsora
pachyrhizi. Asian Soybean Rust
can only survive for extended
periods of time on live host tissue.
Therefore it cannot overwinter anywhere above the freeze line (approximately Tampa Bay,
Florida) since its primary hosts, kudzu and soybean, will be dead and defokaietyear new
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inoculum (rust spores) must blow in from infected areas such as south Florida, Mexico, or South
America to start the disease over again in the Southeastern United States. Infections and
sporulation by Asian Soybean Rust are favored byecpalet weather. Hot dry weather will stop

the spread of the fungus. Asian Soybean Rust reached South CarolinaAaduist in 2005 and
2006. However, periods of hot, dry weather in September seem to have slowed down infection
rates and spread so tlwaterall affects on yield were minimal. The extreme drought conditions in
Georgia and South Carolina slowed the spread of rust in 2007 and 2008. Rust was not detected
until mid-September in 2007 and 200Bigures2a through2h show the distribution of afiin the
United States on the first date it was detecteslanth Carolina@ach year and the final

distribution of rust in the United States each year (maps courtésgpafwww.sbrusa.net/

Fig. 2a. Distributon of ASR in the U.S. on Fig. 2b. Final distribution of ASR in the Unite
August 15, the first date in 2005 ASR was  States in 2005.
found in South Carolina.
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Fig. 2c. Distribution of ASR in the U.S. on Fig. 2d. Final distribution of ASR in the Unite
August 21, the first date in 2006 ASR was  States in 2006.
found inSouth Carolina.
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Fig. 2e. Distribution of ASR in the U.S. on Fig. 2f. Final distribution of ASR in the Unitec
September 17, the first date in 2007 ASR we Staes in 2007.
found in South Carolina.

SOOI AN |
Recently scouted, not found no longer found Recently scouted, not found no longer found

Fig. 2g. Distribution of ASR in the U.S. on Fig. 2h. Final distribution of ASR in the Unite
September 21, the first date in 2008 ASR we¢ States in 2008.
found in South Carolina.

Management of Asian Soybean Rust is primarily througruse of foliar fungicides applied

during flowering. A list of fungicides available for rust management in South Carolina is

presented in Tables 2 and 3. Growers need to be very careful when choosing fungicides for

soybean disease control. Some fungisiduch as Topsin 4.5 FL provide excellent control of

many diseases but are not effective against rust (Table 2). Be sure to consult your county agent
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and web sites for updated information. The sentinel plot system run in South Carolina by
Clemson Univesity and funded by APHIESREESRMA provides almost daily updates on the
spread of rust in South Carolina and issues a rust spray advisory for each week. Currently there
are no varieties with functional resistance to Asian Soybean Rust.

Up to date informigon on the spread of Asian Soybean Rust is presémntpat/www.sbrusa.net/

More general information on Asian Soybean Rust is available at

http://www ces.ncsu.edu/depts/pp/soybeanrudt/you would like to be added to the South

Carolina electronic news note on rust contact your county agent or Dr. John D. Mueller via email
atjmllr@clemson.edu

Bacterial Blight

Bacterial Blight is caused by the bacteriilseudomonas syringge. glycinea This bacterium

over winters on infected soybean tissue on the soil surface but can also be seed borne. Infections
occur through stomates and wounds. Very young ptamde infected. Symptoms appear first

as watersoaked lesions. Yellow halos develop around the lesions and the center of the lesions
turn brown and eventually fall out. Therefore in advanced cases of the disease the leaves appear
tattered or shelholed. When infected tissue is place in water under a microscope bacterial will be
visible streaming out of the lesions. Disease development is favored by cool (7% )1pWwéx

and rainy weather. Like many diseases spread or development will slow iort@idry

weather. Bacterial Blight resembles Brown Spot but Bacterial Blight will move up the plant

much quicker. Management of Bacteria Blight is through the use of high quality seed, avoiding
excessive stands and narrow rows, and destroying ornmmawvider crop residues in the fall. Use

of foliar antibiotic sprays has usually not been successful in controlling Bacterial Blight.

Bacterial Pustule

Bacterial Pustule is caused by the bacteranthomonas campestps. glycines. Like

Bacterial Bight it over winters on seed and in soybean debris. Disease development is favored by
warm (86 to 91 F), wet weather with splashing rains. Unlike Bacterial Blight hot weather will

not slow down the development of Bacterial Pustule. Bacterial BlighBanterial Pustule may

occur on the same leaf. Symptoms include raised areas on the underside of the leaves in which
pustules eventually form. Bacterial pustules can easily be mistaken for pustules caused by Asian
Soybean Rust. You will need help frgmmour county agent to differentiate the two diseases or a
sample will need to be sent to the Plant Problem Clinic. To minimize the risk from Bacterial
Pustule plant high quality seed of resistant varieties and destroy soybean debris in the Fall. Use
of foliar antibiotic sprays has usually not been successful in controlling Bacterial Pustule.
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Downy Mildew

Downy Mildew is caused by the fungBgronospora manshuricarhis disease is very common

in South Carolina and usually occurs during periodsii@e or more days of high humidity or
thunderstorms in July and August. The disease may appear suddenly and spread rapidly. The
inoculum is airborne and blows in from other affected areas. Only young leaves are susceptible
so the disease will first gpar in the top of the canopy. Symptoms include small light green to
yellow lesions on the upper leaf surface that have a white tuft of the fungus visible on the bottom
side of the leaf. You may need a magnifying glass to see this white tuft. Podsingected but

show no symptoms. Infected seed have a white crust present on the seed. When the weather
becomes dry the white tuft will shrivel up and fall off but the yellow spots on the leaf surface will
remain. Although the yellow spots may coveamé area of some leaygield losses due to

Downy Mildew are minimal. The yellow spots are often mistaken for Asian Soybean Rust.

Asian Soybean Rust can be differentiated from Downy Mildew because only Asian Soybean Rust
has pustules present on thetbot side of the yellowgpots Asian Soybean Rust does not have

the mycelial tufts on the undersides of lesions. Spraying fungicides for Downey Mildew is
usually not cost effective unless beans are being grown for seed. Seed treatment fungicides can
helpeliminate seedborne Downy Mildew. Soybean varieties vary greatly in their susceptibility

to Downy Mildew but information on current varieties is difficult to obtain.

Brown Spot

Brown Spot is caused by the funddsptoria glycines Brown Spot may bthe most common

soybean disease in South Carolina. It occurs in almost every field. It overwinters on seed and in
crop debris. Severity of Brown Spot increases as plants mature and senesce. Symptoms of
Brown Spot are rather indistinct. Lesions aregular in shape and size but tend to enlarge into
Abrown spotso. Brown spot starts in the | ower
small fruiting structures called pycnidia are present in the larger lesions. They are impossible to
see withotia dissecting microscope. They resemble the pycnidia present with Pod and Stem
Blight but do not occur in rows. Infected leaves often senesce and drop off of the plant early.
However, yield losses are usually minimal since photosynthesis in these \e@vao longer

efficient. Control is through the use of high quality seed and destruction of soybean debris in the
fall. Several fungicides will control brown spot but usually yield losses are low and do not
warrant contro(see Table 2) Varieties sem to vary in their levels of susceptibility to Brown

spot, but there are no reliable ratings available for use.
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Frogeye Leaf Spot

Frogeye Leaf Spot is caused by the fungus
Cercospora sojina This fungus overwinters on
infected seed and in soybean debris. Symptom
of Frogeye Leaf Spot are very distinct with
generally circular lesions with a white to grey
center and dark reddidirown margins. As the
lesions age the center may turn darker.
Sympbms occur in midseason and then become
more severe after flowering. Varieties vary in
their susceptibility from almost immune to
moderately susceptible to extremely susceptible
In the right weather conditions, very overcast or
rainy weather, extremelysceptible cultivars

can be almost totally defoliated by Frogeye Leaf Spot. Control is by planting resistant varieties,
using high quality seed and destroying soybean debris in the Fall. Avoid extremely susceptible
cultivars. Foliar fungicide sprays aftflowering can help limit the severity of Frogeye Leaf Spot
but are economical only on very susceptible varieties when disease severity(gekidlable 2)

Fig. 3. Frogeye leaf spot on a susceptible
cultivar.

Cercogpora Blight & Purple Seed Stain

Cercospora Blight & Purple Seed Stain are causes's
by the fungugCercospora kikuchii This fungus '
overwinters in debris and seedcoats. Symptoms
Cercospora Blight can be difficult to distinguish
from nutrient deficiencies or ozoglamage.
Symptoms typically appear only late in the
growing season with premature defoliation of the
upper canopy during pod fill. Leaves appear to b
a reddiskpurple or bronze especially after
flowering with the discoloration worsening as
plants mature Reddishpurple lesions may
develop on major veins on the underside of leave y
Pods may exhibit round reddigturple lesions Fig. 4. Bronzing and leaf discoloration du
which later turn purple/black. Infected seeds will to Cecospora leaf blight.

exhibit a distinctly purple stain over some or all of

the seed coat. If inbéed seed are to be planted they need to be treated with a fungicide. Several
foliar fungicides areffectivein controlling this disease but predicting severity so that preventive
sprays can be made is difficgdee Table 2)Some varieties appear to lees susceptible than

others: however, reliable lists of resistant varieties are not available.

77



Target Spot

Target Spot is caused by the fun@imynespora cassicolaThis disease appears to be on the

increase in the last several years in the Soutdweabnited States. It has an extremely wide host
range and infects many plant species. The fungus overwinters on soybean debris and seed. It can
survive in a fallow field for two years. Symptoms include round to irregular lesions which may

have alterating light and dark rings (a target spot) similar to that causédtésnaria species on

soybean and many vegetable crops. The disease appears to be favored by wet weather in mid to
late season and severity is worse in fields where the canopy hasllederMany varieties

exhibit excellent resistance to Target Spot, however a reliable rating for many varieties is not
available. Where possible choose a resistant variety. Use of foliar fungicides has not been a
reliable control method for Target Spot.

!

2| .

Fig. 5. Target spot. Fig. 6. Target Spot damage. Left side of field
exhibits dead leaves and defoliation on a
susceptible variety; right side of field is a
resistant variety.

Lower stem diseases

Red Crown Rot

Red Crown Rot, Cylindrocladium roatt, and CBR are all common names for a basal stem rot
caused by the fung@ylindrocladium parasiticunfformerly Cylindrocladium crotalarid. This

fungus can persist in the soil for several years. Infection occurs in the taproot and spreads up the
stem8 to 12 inches, killing all roots and infected stem tissue. The first visible sign or symptom of
Red Crown Rot is yellowing of the leaves and eventual interveinal necrosis. This symptom is

also common to Red Crown Rot, and Stem Canker. Like Southgimt Bliead plants may be

scattered throughout a field or in small clumps or oval shaped areas in the direction of tillage.

The scattered dead plants often lead to an overestimation of the damage present in a field. Masses
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of small, ballshaped, reddisbrange fruiting structures (perithecia) of the fungus usually develop
on stems at the soil surface. Red crown rot infects many species of legumes as well as other
plants; it can be spread by soil moved on plows and cultivation equipment and by surface water.
No chemical controls are available. Some varieties appear more susceptible than others, but
information on currently popular varieties is usually lacking. Red Crown Rot is usually
considered to have little economic impact in South Carolina. Rotatioortlegume crops is the

only economical control.

Southern Blight

Southern Blight or Southern Stem Blight is caused by the fuBgesotium rolfsii This fungus

survives in the soil on organic matter, is favored by hot weather stress and is redtdynize
appearance of white mold on stems at the soil surface causing rotting of stems and roots. Small
tan to brownl,i kiemu sftrawidt isnegedbodi es (scleroti a)
growth. The disease is most often seen in Jung ahal August during very wet periods.

Southern Blight is very common in fields with moderate to high levels ofkoatt nematode.

The first sign or symptom of the disease is interveinal necrosis in the leaves. This symptom is
also common to Red CrowroR and Stem Canker. Diagnosis as Southern Blight usually

includes the presence of the white mold and sclerotia at the base of the stem. Plants with white
mold surrounding the base of the stem often die. Dead plants may be scattered throughout a field
or in small clumps or oval shaped areas in the direction of tillage. The scattered dead plants often
lead to an overestimation of the damage present in a field. Although yield losses can be detected,
in general Southern Blight often appears worse thaaily is and serious economic yield losses

are not common in South Carolina. The sclerotia serve as survival structures for the fungus
allowing it to survive over severe winters and for several years in the same field without a host.
Rotation with othecrops such as cotton or corn will help reduce levels of inoculum in the field.
Peanut is a host f@. rolfsiiand will increase disease levels. No chemical controls are available.

Pod and stem diseases

Anthracnose

Anthracnose is caused by the fun@dletotrichum truncatumThis fungus overwinters in seed

and infected soybean debriSymptoms of Anthracnose are not well defined. Soybean is

susceptible to Anthracnose at all growth stages. Brown lesions develop on stems, pods, and even
leaves. lfected petioles will form lesions below the leaflets and cause the leaflets to wither and
drop. The remaining petiole often takes on a
black fruiting structure (an acervulus) similar in size to a rusuppisHowever, unlike a rust

pustule black hairs (setae) are present on the structure. The acervulus is diagnostic for this fungus
and can be observed under a 20X magnifying glass or a dissecting scope. Anthracnose typically
becomes apparent during floswrey and becomes worse as the plants senesce. Wet weather

during pod fill will increase the severity of Anthracnose. Use of foliar fungicides applied after
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flowering will help alleviate the severity of Anthracndsee Table 2) Plowing under crop
debrs and rotation to a crop other than soybean will reduce inoculum levels. Resistant varieties
are not available.

Pod and Stem Blight

Pod and Stem Blight is caused by the funDisgporthe phaseolorum var. sojggexual stage)

also known a®homopsis logicolla (asexual stage). Black fruiting structures (pycnidia) that
resemble very small, rounded volcanoes are present in rows on affected stems and are more
scattered on pods and leaves. Pycnidia of Pod and Stem Blight resemble those of Brown Spot
which occurs on leaves. Pycnidia of Brown Spot do not occur in rows nor are they normally
found on stems. Pycnidia of Pod and Stem Blight can be differentiated from Anthracnose
because the pycnidia occur in rows whereas the acervuli of Anthracnose are meredsaad
exhibit hairs (setae) which the pycnidia do not have. Like many fungal diseases this fungus
overwinters on debris and can infect seed. Rotation with corn and plowing down residue will
help reduce inoculum levels. Resistant varieties are adbble. Use of foliar fungicides

applied after flowering will help alleviate the severity of Pod and Stem Blsglet Table 2)

Charcoal Rot

Charcoal rot is caused by the funddacrophomina phaseolinaThis fungus can survive several
years in dry sil as microsclerotia, a specialized fungal survival structure. However,

microsclerotia can only survive several months in wet soil. This fungus can infect plants from the
seedling stage all the way to maturity. Symptoms in seedlings include sturdingdaish brown

to black discoloration in the lower stem. Taproots and lower stems of older plants can be reddish
to black. Small black flecks or streaking are visible under the bark. These sclerotia are a survival
structure and considered diagnostictfte fungus. Midto lateseason Charcoal Rot is often

linked to hot dry conditions. Charcoal Rot has a very wide host range including over 500 crop
species; however, rotation with most crops and deep tillage will reduce inoculum levels. Rotation
with corn will not reduce inoculum levels. Use of irrigation will often minimize the stress caused
by the fungus. Resistant varieties are not available. Use of foliar fungicides is not recommended
since it is difficult to predict disease severity and oftendtresses which increase infection levels
and make symptoms visible limit yields.

Southern Ster@anker

Southern Stem Canker is caused by the fuljaporthe phaseolorumaar. caulivora This
disease appeared throughout the Southern and Southéasternt e d St at es i n t he e
caused severe yield losses in many fields. The epidemic was quickly brought under control with
the utilization of resistant varieties in subsequent years. Today Southern Stem Canker is not
common in South Carolinaviost maturity group V, VI, VII, or VIII cultivars are resistant. In the
Mid-South Stem Canker is still a problem. Susceptible varieties are often grown for several years
when weather does not favor disease development. In subsequent years if weatbeahke for
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disease development yield losses can be catastrophic in a given field. The fungus can survive for
at least a year on infected debris and may be introduced to a field on infected seed. Symptoms of
stem canker begin in the mitb lower stermodes in July and August and move upward as the

plant matures. Small, elliptical, dark brown cankers usually appear on the main stem near the
base of nodes. Cankers enlarge as the disease spreads. Cankers can girdle the stem. Leaves of
infected plants@metimes exhibit a flagging symptom with interveinal chlorosis and then die.

Other diseases such as Red Crown Rot and Southern Blight cause similar symptoms. The leaves
hanging on the plant after dying give the appearance of frost injury. To contnotatéer turn

under infected soybean residue as soon as possible; rotatelostamops (e.g. corn or cotton)

for one or two years; and plant resistant varieties where possible. Although most varieties in
maturity group V or later are resistant, grosvehould double check all information on the

varieties they choose to be sure they are resistant to Southern Stem Canker. Foliar fungicides are
not effective in controlling Southern Stem Canker in South Carolina.

Places to obtain more information

Printed literature

The ACompendium of Soybean Diseaseso Fourth Ec
Sinclair, and J.C. Rupe. Published by the American Phytopathological Society Press. Can be

ordered at 8800-328-7560. This book contains excellent shatictes on all of the known

diseases and nematodes that affect soybean. Each section is written by the expert on that

problem. Probably the most technically detailed information available.

Web pages

The North Carolina State University Soybean Diseas@nmdtion Notes are located at:
http://www.ces.ncsu.edu/depts/pp/notes/Soybean/soybean contents.html

The University of Georgia Soybean Extension Page is at:
http://comodities.caes.uga.edu/fieldcrops/soybeans/

The University of Missouri Soybean Disease Management bulletin G4452 is available at:
http://extension.missouri.edu/explore/agguides/crops/q04452.htm

The University of Arkansas Soybean Disease Images Library is at:
http://www.aragriculture.org/diseases/image_library/row_crop/soybean/

The University of Arkansas Soybean Handbook Disease Section (Chapk#P127) is at:
http://www.uaex.edu/other_eas/publications/HTML/MP.97.asp

A Soybean Disease Atlas prepared by the Southern Soybean Disease Workers is available at:
http://cipm.ncsu.edu/ent/SSDW/soyatlas.htm
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Table 1. Fungicides aWable for use in controlling seedling diseases on soybean.

Brand Name

A.l

Fungi Controlled

Rate

ApronMaxx RFC

Mefenoxam 3.46%
Fludioxonil 2.31%

Fusariumspp.,Rhizoctonia solani

Pythiumspp.,Phytophthoraspp.

1.5 fl oz per cwt

ApronMaxx RTA

Mefenoxam 1.01%
Fludioxonil 0.73%

Fusariumspp.,Rhizoctonia solani

Pythiumspp.,Phytophthoraspp.

5.0 fl oz per cwt

ApronMaxx RTA + Moly

Mefenoxam 1.02%
Fludioxonil 0.68%
Molybdenum 4.67%

Fusariumspp.
Pythiumspp.,Phytophthoraspp.
Rhizoctonia solani

5.0 fl oz per cwt

CruiserMaxx

Mefenoxam 1.7%
Fludioxonil 1.12%
Thiamethoxam 22.6%

Fusariumspp.
Pythiumspp.,Phytophthoraspp.
Rhizoctonia solani

3.0 fl oz per cwt

Trilex AL Flowable

Trifloxystrobin 1.275%

Pythiumspp.

Fungicide Metalaxyl 1.017% Rhizotonia solani 5.7 fl oz per cwt
Trilex Flowable
Fungicide Trifloxystrobin 22% Rhizoctonia solani 0.32 fl oz per cwt

+ Allegiance FL Seed
Treatment Fungicide

Metalaxyl 28.35%

Phytophthoraspp.,Pythiumspp.

0.751.5 fl oz per
cwt

Vitavax CT Flowable
Fungicide

Carboxin 5.7%
Thiram 5.7%

Rhizoctonia solani

12.0 fl oz per cwt

Vitavax M Flowable
Fungicide

Carboxin 5.7%
Thiram 5.7%
Molybdenum 2.9%

Rhizoctonia solani

12.0 fl oz per cwt

Vitavax MDC

Captan 23.9%
Carboxin 12.5%
Molybdenum 10%

Rhizatonia solani

2 0z per bushel

The Label is the law. Always read and follow all pesticide label restrictions.

Do not use treated seed for food, feed or oil purposes. Do not graze or feed livestock on forage or
hay grown from treated soybean seed. trkldted seed must be colored with an Eipfroved

dye which imparts an unnatural color to the seed to help prevent the inadvertent use of treated
seed as food for man or feed for animals.
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Table 2. Fungicides with FIFRA Section 3 labels for use on saphia South Carolina. For a list

of specific diseases controlled by each fungicide please see a product label.

Number of
Brand Name Active Ingredient Rate (fl appllcatpns lyear Diseases Controlled
oz/acre) | and maximum (fl
oz/a)lyear

Bravo Weather
Stik Chlorothalonil 24-32 3 (96) Rust + other diseases
Bravo Ultrex Chlorothalonil 24-32 3 (96) Rust + other diseases
Echo 720 Chlorothalonil 24-32 3 (96) Rust + other diseases
Echo 90DF Chlorothalonil 24-32 3 (96) Rust + other diseases
Equus 720 SST | Chlorothalonil 24-32 3 (96) Rust + other diseases
Equus DF Chlorothalonil 24-32 3 (96) Rust + other diseases
Domark 230 ME | Tetraconazole 4-5 1(10) Rust + other diseases
Folicur 3.6 SC Tebuconazole 4.0 2(8) Rust
Headline 2.09 EC | Pyraclostrobin 6.0 2(24) Rust + other diseases
Laredo 25EC Myclobutanil 4.08.0 2 (16) Rust + other diseases
Proline Prothioconazole | 2.5-3.0 3(9) Rust + Powdery mildew
Quadris 2.08 EC | Azoxystrobin 6-15 1(15) Rust + other diseases
Quilt 1.67SC Azoxystrobin + | 145 | 5 (a0 Rust + other diseases

Propiconazole
Stratego 250EC Prp plconazo_le * 5.57 10.0 | 2 (20) Rust + other diseases

Trifloxystrobin
Tilt 250EC Propiconazole 4.08.0 2 (12) Rust + other diseases
Bumper 41.8EC | Propiconazole 4.08.0 2 (12) Rust + other diseases
Alto 1009 Cypraconazole 2.754.0 | 2(8.0) Rust + other diseases
Quadris Xtra Azoxystrobin + 4.016.8 | 2(8.0) Rust + other diseases

Cypraconazole

Thiophanate Other diseases
TOPSIN 4.5 FL methyl 10-20 2(40) WILL NOT CONTROL

RUST
. . Other diseases

Thiophanate 0.571 1.0

TOPSIN 70 WP | mehyl Ibs/acre | 2(2 Ibs) WILL NOT CONTROL

RUST

The Label is the law. Always read and follow all pesticide label restrictions.

Table 3. Fungicides with FIFRA Section 18 labels for use on soybean in South Carolina only for
controling Asian Soybean Rust.

Number of Applications/
Product Active Rate year andviaximum
Ingredient (fl oz/a) (fl oz/a)lyear Fungicide Class
Caramba Metconazole 8.2-9.6 2(19.2) Triazole
Punch Fluzilazole 4.0 2 (8.0) Triazole
Topguard 125SC Flutriafol 7.0 2 (14) Triazole

The Label is the law. Always read and follow all pesticide label restrictions.
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Management of soybean insects
Jeremy K. GreenandJay W. Chapin

The keys to managing insect pests in soybean are to:
1. Scout felds during higkrisk periods for your area.
2. Correctly identify insect pests.
3. Use treatment thresholds to make spray decisions.
4. Use the safest, most economical and environmentally sound insecticide and rate.
5. Accurately calibrate spray equipmemd properly apply insecticides.

SCOUTING

Check soybeans weekly from midly to midSeptember. If velvetbean caterpillars or stink bugs

are a problem in your area (mainly the southern Coastal Plain), continue scouting until October 15
or until leaveshed. Place a high priority on checking fields in bloom from the last week of July
through August. Corn earworm moths are attracted to blooming fields and will lay more eggs in
opencanopied beans on high spots and lighter soil areas. Stink bugs difficbk to scout for

because they may not be found in all areas of a field. Stink bug damage can occur from pod set to
when pods begin to yellow, but greatest injury occurs during earhjilhod

The most important consideration for any field scougirmgram is to get a representative sample.
If it is impossible to scout all fields, at least sample representative varieties and planting dates
each week. Do not treat all fields based on what is found in one variety or maturity group.

CONVENTIONAL ROW SPACING

Check in at least two different accessible areas of a field, such as opposite ends, or on a lighter
and heavier soil type. In both areas move in 20 steps and take at least two beat samples. Take
more samples if insect populations are not cjeaove or below the treatment threshold level.

To take each sample, bend one row out of the way and place a 3 ft by 3 ft beat cloth (also called a
ground or drop cloth) with dowel handles between the rows. Bend 3 fee¢w over the

cloth and beatlown vigorously on the soybeans at least 10 times. Move the beans back, and then
count and identify insects. Divide by three to get the number of pests per row foot. Shake the
cloth off thoroughly before taking another sample.

NARROW-ROW BEANS

Soybeas that are drilled require insect scouting and treatment thresholds tailored for use in
narrow rows. There are several sampling alternatiuesg a standard beat cloth or pan sampler
to estimate pest populations per row ft, or using a sweep net.

BEAT CLOTH

A conventional beat cloth can be used to sample namensoybeans if adjacent rows are

pushed aside. An effort has to be made not to disturb the sample row(s) prior to beating onto the
cloth. The narrower the rows and the ranker the canopy grdvettmore difficult or impossible
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this is.

PAN SAMPLER

A pan sampler can be made out of sheet metal and used as an alternative to the beat cloth in
narrow row beans. A sampler 3 ft wide by 2 ft high, withiach deep trough on the lower edge
can be spped vertically between narrow rows. When plants are beaten against the angled pan,
dislodged insects accumulate in the trough, where they can be counted.

SWEERNET SAMPLING

A sweep net is a more practical alternative for sampling insects in drilleé@ay. Use a 15

inch diameter heavgluty sweep net such that the upper edge of the net stays even with or slightly
below the top of the canopy as you sweep it through the crop. Sweep forcefully withantdack
forth motion as you walk through the fiellake one sweep with each stride. You actually make
an elongated "figure 8" motion with the net; each pass covering twacB8ows or the

equivalent width of narrow rows. Make 10 sweeps (each pass in either direction counts as a
sweep); then count treimber of insects in the net, being careful to sort through the leaves in the
bottom of the net. Take a minimum of two-4@eep samples in each of two different areas of the
field, or more until you are confident of your estimates. (Note: One souragepsets is

Forestry Suppliers Inc., (800) 66868. Ask for the heavy duty 46ch insect sweep net. Also

be sure to order a replacement net.

TREATMENT THRESHOLDS

DEFOLIATION
The general defoliation threshold for foliafgeding pests or pest chmations is 30 percent leaf
area loss before bloom and 15 percent thereafter. There is a tendency to overestimate foliage loss,
in part because insects often feed in the upper, more visible part of the canopy. In addition, there
isatendency fortheey t o focus more on damaged | eaves.
defoliation estimates is to remove a trifoliate leaf (three leaflets) from the top, middle, and lower
part of the canopy without looking. Then take an ele@fletfrom the middle caopy, for a total
of tenleaflets Look at each leaflet individually and assign a score of 0 to 10 to each based on an
estimate of the portion of leaf area that is missing. For example, a score of 1 requires that at least
10% is missing; a 3 means t

Soybs

at
30% is eaten; a 10 indicates | o 3 0 2 0 /
that all or nearly the entire 5 Estimi
leaflet is gone. Add up the
score total for all ten leaflets
to arrive at a defoliation
estimate. Calculate several
1 0 1
10
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such defoliation scores and
compare the average to
estimates made by simply
scaming the canopy.




BEAT CLOTH OR PAN SAMPLER INSECT COUNTS

The thresholds ifable 1 (per row ft) andTable 2 (per 3ft sample)can be used with the beat
cloth or pan sampler method.

Table 1. Treatment threshol(fer row ft) for soybean insects sampletth beat cloth or pan
sampler.

Row width (inches)
Pest 38 30 21 14 7
stink bug 1 0.8 0.5 0.3 0.2
corn earworm* 2 1.6 11 0.7 0.4
velvetbean caterpillar 4-6 4 2.7 1.8 0.9
soybean looper 6-8 5.5 3.8 2.6 1.3

*this is the poefeeding threshold forarn earworm

Table 2. Treatment threshol(ger 3 row ft) for soybean insects sampled with beat cloth g
pan sampler.

Row width (inches)
Pest
38 30 21 14 7

stink bug 3 2.4 1.6 1.1 0.5
corn earworm* 6 4.7 3.3 2.2 11
velvetbean 12-18 12 8.3 5.5 2.7
caterpillar

soybean looper 1824 16 11.6 7.7 3.8

*this is the poefeeding threshold for corn earworm

SWEEP NET:
Sweep net thresholds in drilled soybeans are not asieftied as those for beat samples. The
following thresholds should be considegddelines until more research is available. Use
percent defoliation estimates as an additional treatment guideline for foliage feeders. Prior to
bloom, up to 30% defoliation is acceptable without economic yield loss, but once blooming
begins, the guidme drops to 15% defoliation.
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Table 3. Treatment guidelines for soybean insects sampled with a sweep net

Pest Number per 10 sweeps Comments
stink bug 1-2

corn earworm 3 or 15% foliage loss
velvetbean caterpillar 10 or 15% foliage loss
soybean loper 15 or 15% foliage loss

For other foliage feeders use a threshold of 30% defoliation before first bloom, 15% afte

bloom.

Timing of major soybean pest infestations South Carolina

Corn Earworm

Looper
Stink Bugs
Velvetbean Caterpillar
July August September October

characteristics.

INSECT IDENTIFICATION
The four most common caterpillars found
in soybean are the corn earworm, greel
cloverworm, velvetbean caterpillar, and
soybean looper. Since color and size a
quite variable, the field key below cae
helpful in pointing out distinguishing

FIELD KEY TO COMMON SOYBEAN CATERPILLARS

4 +
4 +

CORN EARWORM

4 + 1 pair prolegs
Curls up in hand

Black “‘warts"™ on body

VELVETBEAN CATERPILLAR
4 + 1 pair prolegs
Very active when handled

SOYBEAN LOOPER
2 + 1 pair prolegs
Fatter at tail end

Looping movement

GREEN CLOVERWORM
3 + 1 pair prolegs

Not fatter at tail end
Looping movement




Corn Earworm. Corn earworms have many color
variations, but the prese
Ahairso helps to distinguli
common soybean worms. @oearworm also tends to curl
up in a Gshape when handled. They have a 4 + 1 proleg &
pattern, unlike green cloverworms or loopers. The primar;
infestation period is from the last week of July to early
September. Corn earworm is a pest throughout the stat
Often called "podworm," this insect feeds on foliage, bloo
pods and even terminal stems. Corn earworms and stink
bugs are the most economically important pests of soybea
because they feed directly on pods.

orn earworm M. Shepard

Velvetbean Caterpillar. 4 + 1 pair préegs (3 + 1 when
small); very active when touched; light green to black;
causes problems around rdigust to late October; mainl
found in southern Coastal Plain, especially Beaufort,
Charleston, Colleton, Hampton and Jasper counties. Th
lateseasonm®et i s often mistake
because it seems to appear overnight in large numbers
can rapidly strip a field. The dark color of some specime >
also causes confusion. If you see large numbers of verySSEEE=

small green worms on the shake clotie la the season, be E=ZEEE

on the alert for velvetbean caterpillar defoliation begmnmljz{e'Vetloean caterplllar M. Shepard
in the top of the canopy.

Soybean Looper.2 + 1 pair prolegs; looping movement; fatte
at taikend of body; usually causes problems from-Aigjust to

mid-September, malip in cotton production areas and souther
coastal counties. The three pairs of thoracic (front) legs may
green or black. Leg color can change on the same insect as
ages and has no effect on insecticide tolerance. This pest pr@fers
plants which ar@ot droughistressed. Damage usually starts @&
in the middle of a lush canopy. , G :
Soybean looper . shepard

Green Cloverworm. 3 + 1 pair prolegs; looping movement; not
fatter at taHend; can be problem during July to September;
seldom does significant damage by itself, statewidgidution.
This insect is often misidentified as looper due to the looping
motion of small larvae. This mistaken identity can be expensiy

High rates of pyrethroids and other insecticides are often wast

on cloverworms misidentified as loopers. ‘
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Stink Bugs. Green or brown shieldhaped insects as adults, immatures with same general shape,
but no wings; mainly a September problem; mostly southern Coastal Plain. Stink bug damage is
much less obvious than worm damage but usually more costly. Stirflduligg causes

shriveled seed with reduced germination and can cause small pods to abort.

&

Stink bug damage to soybear'i""see Southern green stink bug
eggs, nymphs, adults

Lesser Cornstalk Borer- Greenblue or purple banded worm,
up to threequarters of an inch long; found at soil surface or s
tunneled into stem; body twites vigorously when touched,;
builds a sand tube often found attached to the stem. Can bg
serious pest during drought stress, particularly on soils with
sandy surface. Burning and disking of wheat stubble prior tg
planting increases lesser cornstalkdsgproblems. Reduced
tillage reduces lesser cornstalk borer damage. This pest
destroys soybean stands by girdling or tunneling into seedli
The problem is usually misdiagnosed as poor germination o |
stand loss caused directly by drought stress. pféeentative ' J
treatment listed under control can protect stands intsih Lesser cornstalk borer sand tube

situations. and stem damaae J. Chanin

Soybean Decte$ Stem Borer- Pale gray adults with very
long black and gray banded antennae. Larvae are e€rea
colored legless grubs that tunnel stems of soybaats
other hosts (ragweed, cocklebur, etc.). Larval stage is
injurious to soybean by tunneling mainstems, producing
seriously damaged plants and significant yield loss whe
infestation is early that often results in lodged or cut plan
Associated withepetitive monoculture soybean, so crop
rotation helps tremendously with prevention. Insecticide
sprays are ineffective in controlling larvae or adults, and
cultural practices involving crop

destruction and land preparation (i.e.
disking, deep plowing) anerimary modes =
of control.

Soybean Decte3

|

stem borer




CHEMICAL AND RATE SELECTION

See the following section for insecticide recommendations. A rate range is usually given for pest
control. Factors that influence the required rate are pest size, pest density, plant size,
temperatre and application method. The higher rates generally are needed for combinations of
heavy populations, larger insects, dense plant canopy, extreme temperatures (95 degrees F), and
aerial application.

Use of broaespectrum insecticides such as methybgi@on or Lannate can result in retreatment
for lateseason velvetbean caterpillar outbreaks. In areas with annual velvetbean caterpillar
problems, growers should consider adding Dimilin to corn earworm, stink bug, or boron
treatments to prevent retreant.
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CORN EARWORM & GREEN CLOVERWORM?* (Pyrethroids/Non -Pyrethroids)

Soybean insect control
Jeremy K. Greene and Jay W. Chapin

BEAN LEAF BEETLE, THREECORNERED ALFALFA HOPPER, & JAPANESE BEETLE (Pyrethroids)

Product (pyrethroids) Product/acre | Lb ai/acre Acre/gal | REI PHI Comments
cyfluthrin (R) 0.0250.04 12 hr | 45d | Pyrethroids
Baythroid 2 EC 1.62.6 oz 49-80 provide residual
betacyfluthrin (R) 0.01250.02 12 hr | 45d | activity for
BaythroidXL 1 EC 1.62.6 oz 49-80 velvetbean
lambdacyhalothrin(R) 0.01560.026 24 hr | 30d | caterpillar.
Karate Z 2.08 CS 0.961.6 oz 80-133
Warrior 1 CS 1.923.2 oz 40-66.6 Defoliation
Silencer 1 EC 1.923.2 oz 40-66.6 should not
LambdaCy 1 EC 1.923.2 0z 40-66.6 exceed 1820%
esfenvalerat¢R) 0.03-0.05 12 hr | 21d | after midbloom
Asana XL 0.66 EC 5.89.6 oz 13-22 or 30% before
Adjourn 0.66 EC 5.89.6 0z 13-22 mid-bloom.
gammacyhalothrin(R) 0.00750.0125 24hr | 30d | Consider
Prolex 1.25 CS 0.771.28 oz 100-166 population size,
zetacypermethrinR) 0.01750.025 12 hr | 21d | canopy density,
Mustang Max0.8 EC 2.84.0 0z 32-45.7 and temperaturg
Zetacypermethrir(R) + n SE|eCt|ng rate
bifenthrin(R) 0.0250.06 12hr | 21d
Hero 1.24 EC 2.66.1 0z 21-49.2 After pods
Product (non-pyrethroids) | Product/acre | Lb ai/acre Acrelgal | REI | PHI | appear, treat for
thiodicarb(R) 0.250.4 48 hr | 28d | 2 ormore large
Larvin 3.2 F 10-16 0z 812.8 (>0.5 in) CEW
indoxacarb 0.0540.11 12hr |21d | Perrowit
Steward 1.25 ECor SC | 5.6-11.3 0z 11.322.8 *Use low rates
spinosad 0.0470.0625 4 hr 28 d f
Tracer 4 SC 1.52.0 0z 64-85 ?r green
methomyl(R) 0.2250.45 48hr | 14 d fh°¥?r¥vorms "
Lannate 2.4 LV 0.751.5 pt 5.310.7 at infrequently
Lannate 90 SP 4 0z require control.
carbaryl 0.751.25 12hr | 21d
Sevin 80 S 0.941.56 Ib -
Sevin XLR Plus 0.751.25 qt 3.2-5.33
Sevin 4 F 0.751.25 qt 3.2-5.33
SPIDER MITES
Product Product/acre | Lb ai/acre Acre/gal REI PHI Comments
dimethoate 0.5 48 hr | 21d | Can be a problem
Dimethoate 4 EC 1 pt 8 in drought stress
THRIPS
Product Product/acre | Lb ai/acre Acre/gal REI PHI Comments
acephate 0.280.5 24 hr | 14d | Treat only when
Orthene 97 4.68 0z - stand is threatene
Orthene 90 S or Prill 5.0-8.96 oz -
Acephate 90 SP 5.0-8.96 0z -
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VELVETBEAN CATERPILLAR

Product (pyrethroids) Product/acre | Lb ai/acre Acre/gal | REI PHI Comments
cyfluthrin (R) 0.025 12hr | 45d | VBC can occur
Baythroid 2 EC 1.6 oz 80 in high numbers
betacyfluthrin (R) 0.0125 12 hr | 45d | butis easily
Baythroid XL 1 EC 1.6 oz 80 controlled.
lambdacyhalothrin(R) 0.0156 24 hr | 30d | Use higher rateg
Karate Z 2.08 CS 0.96 oz 133 for high
Warrior 1 CS 1.92 oz 66.6 populations.
Silencer 1 EC 1.92 oz 66.6 Significant
LambdaCy 1 EC 1.92 oz 66.6 defoliation can
esfenvalerat¢r) 0.015 12hr | 21d | be caused by-4
Asana XL 0.66 EC 2.9 0z 44 6 large VBC per
Adjourn 0.66 EC 290z 44 row ft, and pod
gammacyhalothrin(R) 0.0075 24hr | 30d | clipping can
Prolex 1.25 CS 0.77 oz 166 occur after
zetacypermethrin(R) 0.0175 12 hr | 21d | defoliation.
Mustang Max 0.8 EC 2.8 0z 45.7 Treat when
zetacypermethrin(R) + defoliation
bifenthrin (R) 0.0250.06 12hr | 21d | exceeds 15%
Hero 1.24 EC 2.66.1 0z 21-49.2 after midbloom
Product (non-pyrethroids) Product/acre | Lb ai/acre Acre/gal REI PHI and at 30_%
methoxyfenozide 0.0625 4hr | 14d | before mid
Intrepid 2 F 4 0z 32 bloom.
diflubenzuron 0.031250.047 12hr | 214 | Pyrethroids
Dimilin 2 L 2-3 0z 42.664 provide
Dimilin 25 W 2-3 0z - extended
thiodicarb(R) 02 48hr | 284 | residual control
Larvin 3.2 F 80z 16 of VBC Whe.n
spinosad 0.031250.062 4hr | 284 | 2pplied earlier
Tracer 4 SC 1-2 0z 64128 '[r)‘i ;e"";‘rf?sné
methomyl(R) 0.090.18 48 hr | 14d .
Lannate 2.4 LV 4.89.6 oz 13.326.6 preventative
Lannate 90 SP 1.63.2 0z - ”_eamﬁem for
high-risk areas.
carbaryl 0.50.75 12hr | 21d
Sevin80 S 0.51.01b -
Sevin XLR Plus 1.01.5 pt 5.338.0
Sevin4 F 1.0-1.5 pt 5.338.0
methyl parathiorfR) 0.5 48 hr | 14d
PenncagM 2 E 2 pt 4
Methyl 4 E 1 pt 8
SOYBEAN LOOPER, BEET & FALL ARMYWORM (FAW rarely a problem in SC soybeans)
Product Product/acre | Lb ai/acre Acre/gal REI PHI Comments
indoxacarb 0.0540.11 12 hr | 21d | See defoliation
Steward 1.25 EC or SC| 5.6-11.3 0z 11.322.8 thresholds for corn
spinosad 0.031250.062 4 hr 28d | earworm. It takes
Tracer 4 SC 1.0-2.0 oz 64-128 6-8 large loopers
methoxyfenozide 0.06250.125 4hr |14d | perrow ft b cause
Intrepid 2 F 4-8 oz 16-32 major defoliation.
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LESSER CORNSTALK BORER

Product Product/acre | Lb ai/acre Acre/gal REI PHI Comments
chlorpyrifos 1.02.0 24h | 7d PREVENTION: Reduced
Lorsban 15 G 6.7-13.31b - tillage significantly reduceg
chlorpyrifos(R) 1.02.0 24h | 28d | LCBdamage, as does ear
Lorsban 4 E 1qt 4 season irrigation. AT
Chlorpyrifos 4 E | 1 qt 4 PLANTING: Apply 815
Nufos 4 E 1qt 4 oz 15G/ 1000
rows) in a 68-inch band
over the row. Incorporate
lightly with press wheel
and drag chain or tines.
RESCUE: When 10% of
seedlings show damage,
apply 4E in 25 gal water in
a 6inch banddirectly at
the base of plant. Rescue
control is erratic.
GRASSHOPPERS
Product Product/acre | Lb ai/acre Acre/gal | REI PHI Comments
cyfluthrin (R) 0.0250.04 12 hr | 45d | Grasshoppers
Baythroid 2 EC 1.62.6 oz 49-80 are primarily a
betacyfluthrin (R) 0.01250.02 12 hr | 45d | problemon
Baythroid XL 1 EC 1.62.6 oz 49-80 seeding
lambdacyhalothrin(R) 0.0260.03 24 hr | 30d | soybeans in
Karate Z 2.08 CS 1.61.92 0z 66.6-80 reduced tillage
Warrior 1 CS 3.23.84 oz 33.340 systems.
Silencer 1 EC 3.23.84 0z 33.340
LambdaCy 1 EC 3.2-3.84 0z 33.340
esfenvaleratéR) 0.030.05 12hr | 21d
Asana XL 0.66 EC 5.89.6 oz 13-22
Adjourn 0.66 EC 5.89.6 0z 13-22
gammacyhalothrin(R) 0.01250.015 24 hr | 30d
Prolex 1.25 CS 1.281.54 oz 83-100
zetacypermethrin(R) 0.02-0.025 12hr | 21d
Mustang Max 0.8 EC 3.24.0 oz 32-40
acephate 0.280.5 24 hr | 14d
Orthene 97 4.6-8 oz -
Orthene 90 S or Prill 5.0-8.96 0z -
Acephate 90 SP 5.0-8.96 0z -
methyl parathiorfR) 0.50.75 4d 14 d
PenncagM 2 E 2-3 pt 2.664.0
Methyl 4 E 1.01.5 pt 5.338.0
carbaryl 0.751.25 12hr | 21d
Sevin 80 S 0.941.56 Ib -
Sevin XLR Plus 0.751.25 gt 3.25.33
Sevin4 F 0.751.25 qt 3.2-5.33
zetacypermethrinR) +
bifenthrin(R) 0.0250.06 12hr | 21d
Hero 1.24 EC 2.66.1 0z 21-49.2
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STINK BUGS

Product (pyrethroids) Product/acre | Lb ai/acre Acre/gal | REI PHI Comments
cyfluthrin (R) 0.0250.04 12 hr | 45d | After pods
Baythroid 2 EC 1.62.6 oz 49-80 appear, treat
betacyfluthrin (R) 0.01250.02 12 hr | 45d | when stink bugs
Baythroid XL 1 EC 1.626 oz 49-80 reach 1 per row
lambdacyhalothrin(R) 0.0260.03 24hr | 30d | ft
Karate Z 2.08 CS 1.61.92 0z 66.680
Warrior 1 CS 3.2-3.84 oz 33.340 Methyl
Silencer 1 EC 3.2-3.84 0z 33.340 parathion,
LambdaCy 1 EC 3.2-3.84 0z 33.340 Penncap, and
gammacyhabthrin (R) 0.01250.015 24hr | 30d | Orthene might
Prolex 1.25 CS 1.281.54 oz 83-100 increase
zetacypermethrinR) 0.02:0.025 12 hr | 21d | chances for late
Mustang Max 0.8 EC 3.24.0 oz 32-40 problems with
zetacypermethrin(R) + loopers and
bifenthrin(R) 0.040.1 12 hr | 21d | velvetbean
Hero 1.24 EC 4.010.3 oz 12.432 caterpillars.
Product (non-pyrethroids) Product/acre | Lb ai/acre Acre/gal REI PHI
acephate 0.540.9 24 hr | 14d
Orthene 90 S or Prill 9.6-16.0 oz -
Orthene 97 8.214.8 0z -
Acephate 90 SP 9.6-16.0 0z -
methyl parathiorfR) 0.5 4d 14 d
PennapM 2 E 2 pt 4
Methyl 4 E 1 pt 8
MULTIPLE PESTS 7 PRE-MIXED PRODUCTS
Product Product/acre | Lb ai/acre Acre/gal REI PHI Comments
thiamethoxaméambda Season limit
cyhalothrin(R) 0.04-0.072 24 hr | 30d of 9 oz
Endigo 2.06 ZC 2.54.5 o0z 28.451.2

For control of multiple pests exceeding thresholds, including but not limited to the following: cutworm, cabbage
looper, green cloverworm, corn earworm, saltmarsh caterpillar, aphids, threecornered alfalfa hopper, velvetbean
catepillar, bean leaf beetles, grasshoppers, plant bugs, and stink bugs. Use higher rates for stink bugs, corn
earworm, grasshoppers, and bean leaf beetles.

ai = active ingedient;(R) = Restricted useREI = re-entry interval;PHI = pre-harvest interval
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Soybean harvest
Pawel Wiatrak, Emerson Shipe, and Jason Norsworthy

When harvest is delayed due to bad weather, or when some varieties dry down to seed moisture
levels belowll percent, seed shattering may occur in the field or at the cutter bar at harvest. To
reduce the potential for shattering losses, harvest should begin at seed moisture levels of 14 to 12
percent. If storage bins have the capacity for drying with air élswharvesting at 16 percent is

not out of the question. In fact, for most years in South Carolina those farmers who wait for ideal
moisture around 12 percent often have difficulty in harvesting their entire crop without losses in
yield and quality, eithefrom shattering, lodging, or disease. Timely harvest is essential in
obtaining maximum yield and a high quality cr&@gnificantly reduced yield and quality may

be expected if harvest of maturity group IV is delayed dumtavorable weather conditions

Lodging, plants falling over, can occur at any time after first bloom, and is usuallyahare
problem with broadcast or drilled plantings. Early lodging can reduce yields by interfering with
pod set and pod fill, or by encouraging more pod and stesasBsproblems. Late lodging, such

as after a storm with heavy winds, can reduce yields and seed quality because of harvest
difficulties and/or improper drying down of the crop. Tall, {ataturing varietiessoybean
planted at higher than optimum seediates or soybeans planted in highly fertile bottomland
have a higher risk of losses due to lodging. Farmers who anticipate a problem with lodging
should select varieties with strong upright stalks or main stems (usually the shorter varieties in
Groups V ad VI). Additionally, using the proper seeding rate for the row spacing will assist in
reducing losses from lodging (see the Planting Considerations section). If excellent growing
conditions are expected, seeding rates can further be reduced to ensstarcability.

To estimatethe soybean yield prior to harvéstalculatedoss orstorage needssurance
purposesetc)

1 Count the number of plants from 10 randomly selected rows to gavénage plant
number. Foexamplecount plants in 14'6" longows for 36 inch wide rows or 13'9"
long rows for 38 inch row spacing (1/1000 of the a¢faple 1) Calculate the average
and multiply by 1000 (this is your plapbpulation per acre).

1 Count the number of pods per plant from 10 randomly selected plaahtglculate the
average.

1 Multiply the plant population per acre by average number poddg&rto get the
number of pods per acre

1 Multiply the number of pods per acre by 2.5 (avg. number of seegeg@ar use your
own number) to get the number of sepdsacre

9 Divide the number of seeds per acre by 2500 (or known number affsrgabund for
the variety) to get weight in pounds per acre

1 Divide the weight in pounds per acre by 60 to get yield in Bu/acre.
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Table 1. Row spacing and row length for 100 @&cre.

Row spacing (inches)

Row length (1/1,000 acre)

15 34 ft. 10 inches
20 26 ft. 2 inches
22 23 ft. 9 inches
28 18 ft. 8 inches
30 17 ft. 5 inches
36 14 ft. 6 inches
38 13 ft. 9 inches
40 13 ft. 1 inch
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Farm-stored soybean insect management

Robert G. Bellinger

The quality of farrstored soybeans is at its peak when it is loaded into the bin for storage. After
this point the best you can do is to try to maintain this level of quality. Therefore, it is important
to maximize the quality of thbeans prior to storage. At harvest make sure that your beans are
dry enough for storage, and that your harvesting equipment is adjusted to minimize breaking or
cracking the beans.

Only load soybeans into a thoroughly cleaned, emptyibm.n 6 t | ®@ratdp oftokelex n s
beans!When you load soybeans into the storage bin make sure your loading auger and
mechanical spreaders in the bin are in good condition and will not damage the beans. Run the
auger at full capacity (run at a slow speed) to minimize bmgdkeans. The cleaner and drier the
beans are going into the bin the better.

Do not overfill the bin. Level the beans in the bin as soon as it is filled and immediately begin
aeration to cool the beans. Poorly controlled temperatures are the most imgaursznof stored
soybeans going out of condition. Get the beans cooled down to the outside air temperature as
soon as possible. Keep the bin temperature no more thatbil of the outside temperature
during storage. Ideally the temperature should bataiaied at 35 40°F as soon as is possible.

Proper harvest, loading and storage of soybeans is critical for managing potential insect
infestations. Proper storage management provides the best control for the cost. In any insect
management system it is imgpant to not rely on insecticides. This is particularly true for stored
grains, as there are few insecticides registered in this area, and fewer still for soybeans. Also,
insecticide resistance has already made at least malathion essentially uselegssitorad

grains environments.

Insects will stop feeding and reproduction at temperatures below atféuBg@ause soybeans

held at moisture levels that will not allow mold growth, properly cooled and dried soybeans tend
only to be infested by Indian mealbth. This moth infests the grain starting from the top of the

bin. The Indian mean moth (adults only) can be controlled using DDVP (dichlorvos) resin strips
in the head space of the bin. Using 1 strip per 1,000 cubic feet. Change strips monthly. You may
alternatively, or also, useBacillus thuringiensi¢Bt) product (for example, Dipel) as a top

dressing (grain surface treatment), applied immediately after bin loading (controls larvae only.)
Diatomaceous earth products may also be use here but moeattipénts will be needed.

Because properly loaded and stored soybeans tend to suffer fewer insect infestations than other
grains, while bins must be thoroughly cleaned, it may not be necessary to treat bins (bin surface
treatment) before loading soybeatusireat or beans (grain protectant) when loading. In fact, few
are registered for these uses. While soybeans are less prone to insect infestations, you must stil
regularly check the beaiischeck storage temperature and moisture levels and for flyingsmoth

and surface crusting in the top of the bin.
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These recommendations are based on active ingredients. These recommendations are not a

substitute for carefullyeading the pesticide label. Other registered products not mentioned here

may be as effective

Pest or Application Active Rates Site(s) Comments
Type Ingredient(s) READ and (And see Notes after this taple
(Products) FOLLOW the
LABEL
INSTRUCTIONS

Bin Repair & Interiorand | Sanitation is cttical. Repair (fix
Sanitation exterior of and fill holes, cracks) and

grain storage| thoroughlyclean bins before

bins prior to | loading with grain. Most pesticide

loading. product labels note sanitation as

pretreatment procedure!
Empty Bin Diatomaceous | 1 1b./1,000 sq.ft. | Empty bins | Applied through aeration fan. Ma
Residual Sprays | earth (DE) of surface meet organic requirements.
(Insecto)
(Bin interior
surface treatment)
Grain TopDressing| Bacillus 11b./1020 gal. Apply to surface and rake into to
thuringiensis | water/1,000 sq.ft.; 4 inches of grain; see label

(Stored grain (BY) (Biobit see label instructions. Controls only taae.
surface treatment, | HP, Dipel DF, May meet organic requirements.
especially for Javelin WG)

Indianrmeal moth
larvae
Applications are to
leveled grain

Diatomaceous
earth (DE)
(Insecto)

4 |bs./1,000 sq.ft.

Especially for Indiarmeal moth.
May require second application
for heavy infestation. Apply at
monthly intervals. May meet
organic requirements.

Note Product use sites Read the label carefully! Use sites vary ahdfrom product to

product. Some products may only be used to treat grain storage bin surfaces and not grain; few

products may be used for both applications. Grains that may be treated vary with product.

Note Product rates - Read product labels carefyilRates vary with formulation of product

used, use site/crop being stored, anticipated storage time, and pest species, and pest development
stage. Some products may only have one (1) application made to a load. Period of control can
vary with pest insecpecies and is shortest at the lowest rates.

Note Pests controlledi Read the label. Not all products control all pests, especially at the
lowest ratesBacillus thuringiensigBt) products control only caterpillars (moth larvae), and not
beetle grubs. @ntrol will be slow.

Note Formulations i Read the label. Choose the correct formulation. Be sure you have the
necessary application and safety equipment and PPE to make an application with the product
formulation you consider. Some formulations may reapplied directly to grain. Some

products may be applied with water or fegidhde oil or soybean oil, usually except for peanuts.
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Note Insecto(a diatomaceous earth producth | nsect o Contr ol Pl ano cal
empty bin, treating the bottomf@et of grain, treating the top 2 feet of grain,-tbpssing
leveled grain with this product at labeled rates. Inspect grairebkly. Organic Materials

Review Institute (OMRI) Listed.

Note Fumigants are the most effective way of controlling insedestations in stored grain;

however, fumigants provide no residual control. Fumigants are Restricted Use Pesticides (RUPSs)
and may be purchased and used only by licensed applicators. These pesticides are Danger,
Danger/Poison labeled because of acute ityxiEumigants have strict application requirements

via the label and applicator manual. Proegmécific training and/or product company
supervision may be required, especially for liquid and gas formulations.

Note Malathion is not recommended becaugeest resistance and tolerance issues in
international markets.

Grain Bin Surface Areas and Capacities

Bin Grain Surface Approximate Surface | Bushels pef Approximate Bin

Diameter Area Area Foot of Bin Headspace
(Feet) or Bin Floor Area of Empty Bin Height (Volume of a cone

(Square Feet) (Square Feet) - Cubic Feet)
15 177 (Bin Height x 47) + 354 141 59 x cone height
18 254 (Height x 57) + 508 204 85 x cone height
21 346 (Height x 66 ) + 692 277 115 x cone height
24 452 (Height x 75) + 900 362 151 x ©ne height
27 573 (Height x 85) + 1146 458 191 x cone height
30 707 (Height x 92) + 1400 566 236 x cone height
33 855 (Height x 104 ) + 1710 685 285 x cone height
36 1,018 (Height x 113) + 2000 815 339 x cone height
42 1,385 (Height x 132) + 2770 1109 462 x cone height
48 1,810 (Height x 151) + 3,620 1448 603 x cone height
54 2,290 (Height x 170) + 4580 1833 763 x cone height
60 2,827 (Height x 188) + 5654 2263 942 x cone height




Introduction to precision agriculture
Ahmad Khalilian, Will Hendem, andRichard Hallman

Crops in the Southeastern United States are generally produced in fields known to have a high
degree of variability in soil type, topography, soil moisture and other major factors that affect
crop production. Precision agriculture & promising management tool that can enable the
development of an agricultural system to effectively manage fields to account for this variability.
The cornerstones of precision agriculture technology include the Global Positioning System
(GPS), Geograpt Information Systems (GIS), and variable rate equipment and controllers.

The potential impact to producers is reduced pesticide and nutrient use and thereby reduced input
costs. Spatiabased information will enable growers to apply inputs (pesticidagjents,
irrigation, etc.) only to locations and in the amounts needed in the field. Producers also benefit
by the increasing availability of better and timely information about their crops for decision
making. They will be able to denote problem ar@aa field before problems become visible

and before it is too late to take corrective action. The impact to consumers is a cleaner
environment and continued supply of good quality food at a reasonable cost. The ultimate
outcome of the adoption of prelms agriculture will be to enhance the competitive position of

U.S. Agriculture and improve stewardship of the environment.

GPS based tractor guidance

Auto guidance, a technology that pilots farm machinery via GPS satellites, could help farmers
boost prodctivity and expand their farm operations. Benefits of BSed guidance include:
reduced skips and overlaps, ability to use in conditions of poor visibility, keeps implements in
the same traffic patterns ye@mryear (controlled traffic), extends howsoperation, lowskilled

tractor drivers, increased yield, energy and time savings, increased application accuracy, and
enhanced operation safety.

There are two major categories at which dRSed guidance is being offered: Navigation aids
and Auteguidance.

Relatively inexpensive navigation aids known as parallel
tracking devices or, more commonly, Lightbars, are being
used by operators to visualize their position with respect to
previous passes and to recognize the need to make steeri
adjustments. RieLightbars are replacement for foam marke
and are suitable for fertilizer and pesticide applications,-bu
down, and disking. However they are not ideal for high
precision applications such as planting.

An example of a Lightbar system
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Positional accuracy depends on the quality oS receiver supplying data to it and the
driveroés ability to Afollow the | i ghetero Mos't
accuracy. Price ranges from $1,700 to $4,700 depending on GPS Receiver and options.

More advanced autguidance optios possess similar capabilities with an additional option to
automatically guide the vehicle. The accuracy of the-gutdance can be described either from

a longterm static test (yedn-year accuracy) or sheteérm dynamic test (page-pass accuracy).
Yearto-year accuracy is important when different field operations are expected to be performed
using exactly the same passes (such as controlled traffic, harvesting, etc.). On the other hand,
many field operations (such as fertilizer spreading, diskirg,) e&can tolerate lonterm
inconsistency of measurements obtained. Therefore, errors expected wihmmuté time
intervals are more commonly reported when characterizing less accurate systems. Based on the
quality of differential correction and inteindata processing, the guiding systems have been
separated into three categories:

Sub-meter accuracyusually means approximately42foot
yearto-year and less than 1 foot pdsspass errors. The
Differential GPS source could be from Coast Guard beact
WAAS, OmniSTAR, and John Deere StarFirel. Th g
OmniSTAR requires an annual subscription fee. The
systems are relatively inexpensive (about $6000 to $15,0
and can be used while performing tillage, some types ¥
fertilizer and chemical applications, sié®g and harvesting.
However, operations requiring highly accurate guidance ar
not feasible with sumeter level equipment. These devices can dml\yetransferred between
vehicles, so the same steering system can be used on different vehicles.

éAn example of asub-meter system

Decimeter accuracy approximately 48 inches yeato-year and & inches past-pass errors

are feasible with decimeter accuracy systems. This can be achieved using either a local base
station or dual frequency receivers with private satellite differential cayresgrvices, such as
OmniSTAR High Performance (HP) or John Deere StarFire 2 (SF2). With the increased
performance, operators can use agualance during most of the conventlonal fleld practlces
excluded above. Price ranges from $15,000 to $25,00( 3
OmniSTAR HP subscription ($1500 annually).

correction is used. Both lortgrm and shosterm errors for |
these systems have been reported around onke. i
Vehicles equipped with this higlevel equipment can be

An examnle of aRTK svstem
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used to conduct strip tilling, drip tape placement, land leveling and other operations requiring
superior performance, as well as virtually any other task. In addition to the ability to accurately
determine geographic location, aygoidance systems usually measure vehicle orientation in
space, and compensate for unusual attitude, including roll, pitch and yaw. Price ranges from
$40,000 to $50,000.

Variable-rate application of crop nutrients

The cacept of site specific application of fertilizer is not new. Historically, fields were smaller
than they are today and small areas within fields were frequently fertilized differently than the
major portion in order to address special requirements foereithtrients used or rate of
application. Today, computers and guidance systems have largely replaced techniques like
counting rows or looking for atypical areas within a field. In addition, new technologies such as
soil EC meter and the yield monitors lkawncreased the

awareness of variability within fields.

In general, there are two sampling strategies (grid, zone) that

can be used to direct sigpecific fertilizer and lime

application. Grid sampling uses a systematic approach that

divides the field ito squares or rectangles of equal size

(usually referred to as "grid cells™). Soil samples are collected

from within each of these "cells." The location of each "grid

cell" is usually geaeferenced using global positioning system  ©rid vs. zone management
technology. This methodsiused when variability of soil pH

and immobile nutrients within fields cannot be easily identified.

However, soils in our area do not change in squares. Zone sampllng uses a more subjectlve and
intuitive approach to divide any field into smaller uni@sil . e

samples collected at random from within each zone are bul
together and analyzed to provide an average sample value
each unit. This approach assumes that variability of sc
within a field can be easily identified. New technologies su¢
as soilEC meter and aerial or satellite photography can
used to divide production fields into management zones.
Information from a yield monitor may be helpful in identifying The Veris EC meter
zones that should be sampled separately. As with the grid

system, sampling pointstéde geereferenced.

The "grid" sampling strategy can be used for the following conditions: 1) a measure-of non
mobile nutrients is the primary concern; with no movement, distribution will be affected less by
topography and other fixed properties; 2) ngament practices used in the past will override
natural variability; and 3) there is a history of manure use.

10z



