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General Production Information

Arkansas annually ranks from seventh to ninth nationally in the production of soybeans 
(1990-2004).
For the period of 2000 to 2004 the planted soybean acreage in Arkansas averaged 3,064,000
acres per year. The average number of acres harvested during this period was 2,984,000 acres
per year (97% of planted acres).  The estimated value of soybean production in Arkansas for this
period averaged $561,049,200 per year.
Production costs (total specified expenses) for Arkansas soybeans range from $105.17 to $231.35
per acre (2004). Differences in the production costs arise from whether the soybeans are irrigated
or non-irrigated, soil type, etc.
Arkansas soybeans are used to produce a wide variety of products both domestically and 
internationally.

Production Regions

Soybeans are grown in over 45 of the 75 counties in Arkansas.  These counties are concentrated in the
eastern half of the state comprising the Mississippi delta region.  Soybeans are also grown in counties
that lie in the Arkansas River valley and in the southwestern corner of the state.

 

Cultural Practices

Soybeans are grown successfully in a wide range of soil types in the state.  Soil types include sandy
loam, silt loam, and heavier textured, predominantly clay soils.  Whatever the soil type, soybeans need
good drainage during extended wet periods and adequate moisture during dry periods.  Soil compaction
can limit internal soil drainage and limit root depth of the soybean plant.  Various tillage practices are
utilized to prepare the seedbed, improve drainage, and reduce the effects of soil compaction.
Approximately 43 percent of Arkansas soybeans are grown with supplemental irrigation.  Irrigation
stabilizes and usually increases yields.  Soybeans are often double cropped with winter wheat in
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Arkansas. 

The recommended planting depth for no-till soybeans is 0.75-1.0”.  For conventional till, the
recommended depth is 1.5-2.0”.  Under dry conditions, growers plant a little deeper, but no deeper
than 2.0”.  On sandy soils, seeds are planted about 2.0” deep.  Planting deeper than 2.0” may be
necessary to get to soil moisture but delays emergence and reduces stands of some varieties.  On loam
and clay loam soils where resistance to no-till planting is great, and crusting more likely than on sandy
soils, soybeans are planted 1.0-1.5” inches deep   Growers sometimes use minimum till or no-till
methods to prevent excessive soil drying, reduce soil erosion, and reduce runoff of fertilizers and
pesticides.  However, seeds must be covered adequately with soil or they will not germinate. 
Inadequately covered seed is also subject to herbicide injury.  Adding weight to the planter may be
necessary to obtain the proper depth.  Most of the moisture for soybean germination comes from the
soil beneath the seed.

The various maturity groups of soybeans allow the planting dates to be spread over a relatively long
period of time.  Soybean planting begins in April and soybeans can still be planted well into July.
Soybean harvest normally begins in September and can continue into November.

 

Worker Activities

Land Preparation/Planting Methods/Cultivation – In conventional tillage, using a moldboard
followed by disking and harrowing are good prime tillage operations.  Double disking or disking and
rowing are done in small enough acreage to avoid soil moisture loss.  Soybeans are usually drilled on
flat ground, but raised beds will enhance root zone drainage.  Row feet on raised beds are usually 1000
feet or less to facilitate good drainage.

Conservation tillage systems for soybeans have evolved in the last 15-20 years in the southeastern U.S.
for a variety of reasons.  This system is defined as that which leaves at least 30% of the soil covered
with residue from the previous crop.  Usually the residue is maintained with herbicides and not the
plow. Planters are equipped with a variety of coulters and press wheels to allow planting in existing
vegetation.  Reduced erosion, cost savings in land preparation and labor, and ease of planting are just a
few good reasons to implement this system.

  The stale seedbed system has developed in the last 10 years for soils of high clay content such as
those in the river bottoms of Arkansas, Louisiana, and Mississippi.  In this system, farmers will till the
land in the fall after harvest and form rows allowing the rows to sit "stale" over the winter.  Herbicides
are applied to control the winter vegetation before planting the following spring.

Fertilization – Soybeans are not usually side-dressed with fertilizer during the growing season.  For
fields that have been grown to soybean before (i.e. are infested with the bacteria for fixing nitrogen),
no nitrogen is required.  The most frequent fertilizer requirements are for phosphorus and potassium
which would be applied before planting.  Deficiencies of micronutrients are rare. In certain cases,
molybdenum is required to help in nitrogen fixation. There have been reports of Boron required, but
these have largely been restricted to sandy soils in the Southeastern states along the Atlantic coast.

Irrigation – There are several methods of soybean irrigation used.  Methods include furrow irrigation in
which the soybeans are planted on raised beds, allowing a furrow between each row.  Water is then
directed down the furrows when irrigation is needed.  This is usually done using a material called "poly
pipe".  Poly pipe is a plastic material that is rolled out across the top of a soybean field and connected to
an irrigation riser. Workers simply punch holes in places along the poly pipe to allow water to go into
the furrow.  Another method is flood irrigation in which the farmer has soybeans planted on flat land
and simply runs poly pipe along the top of the field and allows water to flow across the field.  The
problem with this method is getting the water to spread evenly over the field.  If the field is not sloped
and graded properly and/or has depressions in certain areas, the water will flow to some areas of the
field and leave others with none.  The farmer ends up with a field that is only partly irrigated. 
Difficulties with flood irrigation led to the development of the "border irrigation" method in which
soybeans are planted on flat land, small levees are made (not big enough to interfere with planting the



rows) at certain intervals across the land.  The interval depends upon the capacity of the farmer's pump
to put out water.  The greater the capacity of the pump, the greater the levee intervals can be.  Land
again needs to be sloped so that water will run down from the top of the field. Development of these
bordered areas for flood irrigation allows greater control for irrigation across the field relative to flood
irrigation.  Occasionally, regular-sized levees are used if conditions are dry enough.  A fourth irrigation
method is pivot sprinkler irrigation in which sprinklers mounted on rollers are moved across a field to
irrigate.

The rule-of-thumb is that irrigation for soybean is necessary whenever the available soil water falls to
50%.  Factors that influence available soil water level are:  soil type, initial amount of water in the soil
at the start of the growing season, rain during the growing season, crop canopy cover, relative
humidity, temperature, wind, tillage methods and genotypic factors.

The number of man hours required for irrigation depends upon the irrigation method.  Simple flood
irrigation requires the least effort, but also has the highest risk of failure (i.e. leaving certain areas of
the field un-irrigated).  All the other methods require more work because of greater land preparation
and more irrigation management required.  In some cases it is impossible to get a 100% accurate
estimate of man-hours needed for irrigation, because of all the possible things that may go wrong
during irrigation. For example, if a farmer is furrow irrigating, he may have some furrows that simply do
not allow water to get to the end of the field, while all the others do.  Therefore, he will have to be
constantly opening and closing different pores in the poly pipe to get an even irrigation across the field. 
Then, there is an additional problem of getting water off the field to avoid water-logging stress.  All
these factors make prediction of man-hours difficult. 

Scouting – Farmers or consultants are used for scouting.  The recommendation is that soybean fields
should be scouted at weekly intervals beginning with R1 (first flower) through to the end of seed filling
(R7).  Generally, for defoliating insects, farmers usually start checking for these in late August or early
September, because this is usually when the loopers, velvet bean caterpillars, and green cloverworms
begin to cause problems.  Stink bugs become a problem around R5 stage (seed initiation), and this date
can vary depending on variety and planting date.

Pesticide applications – Approximately 98% or more of the 100 HP and larger tractors used on
modern farms have cabs and air conditioning.  You will be hard-pressed to find any combine or
self-propelled sprayer manufactured during the past five years that does not have a cab and AC.  A few
smaller farms may have older tractors that do not have cabs and AC.  This situation exists on a very
small percentage of the total acreage.

After-market activated charcoal filters can be purchased for the air conditioner on most tractors,
combines and sprayers.  This type filter is very helpful on sprayers if it is changed at recommended
intervals.  Keeping windows and door gaskets and latches in good condition will reduce operator
exposure to dust and pesticides.  Use of spray nozzles that minimize misting or creation of small drops
is also helpful.

A large percentage of the burndown herbicide applications in conservation and stale seedbed
preparation are applied aerially and almost exclusively by commercial means.  Approximately 75% of
herbicide applications within the crop are applied by the farmer using ground equipment.  Others will
contract aerial or custom applications.  Approximately 70% of all insecticide applications are applied by
air.

Harvesting – Basically, it only takes a combine and a truck to harvest soybeans. This can be done with
as few as 2 people, one to drive the combine and the other to drive the truck.  How many acres could
be harvested in a day depends on the skill of the combine operator, how soon in the morning the pods
can be threshed, equipment breakdowns, etc.

Worker Injuries - Possible injuries can occur from a variety of sources:  tractor overturning in a ditch,
harm caused by spray drift or a mistake in preparing agricultural chemicals for application, or physical
injury from using hand tools (cuts, bruises, abrasions) in repairing equipment.

 



Insect Pests

FALL ARMYWORM, BEET ARMYWORM, AND YELLOW-STRIPED ARMYWORM

The fall armyworm (Spodoptera frugiperda) and yellow-striped armyworm (Spodoptera ornithogalli) 
larvae feed on soybeans throughout the growing season.  Normally this insect feeds on the foliage,
leaving large holes.  Severe infestations skeletonize or completely destroy the leaves.  It can also attack
the pod but this is less common.  The larvae also clip the stems thereby decreasing plant numbers.

Beet armyworms (Spodoptera exigua) are chiefly a pest of late-planted seedling soybeans.  However, if
they are present during fruiting, they will feed on bloom buds, blooms, and small pods.  Small larvae
skeletonize the lower leaves.  Large larvae feed over the whole plant.  Severely damaged plants are
very ragged in appearance. 

The armyworm complex has become a more or less chronic problem in the state, primarily on
late-planted, double-cropped soybeans where they often defoliate the small plants (V2 – V6 growth
stages).  Late season soybeans are less able to compensate for foliar loss compared to conventionally
planted soybeans.  This often results in the need for increased insecticide applications on small,
late-planted soybeans.

The eggs of all three species are laid in masses of 25 to 100 on the underside of leaves.  These egg
masses are covered with velvety foam by the female moth.  As soon as the larvae hatch, they eat the
leaf bearing the eggs, then move to other leaves.

About five generations develop in a season, depending on the temperature - higher temperatures speed
up the armyworm's cycle.  During heavy infestations, the moths begin to lay on the top side of the
leaves, as well as the underside.  The pupal stage rests in the soil.

BEAN LEAF BEETLE (Cerotoma trifurcata)         

The larvae of the bean leaf beetle feed in the roots, root hairs and nodules of soybeans.  The adult
beetle damages the plant by chewing holes in the leaves and occasionally feeding on stems and pods. 
Adults are considered to be the most damaging stage.  Adults spend the winter in or near old bean
fields.  In the spring, they feed on weeds and are attracted to early-planted soybeans.  Pods can be
severely damaged resulting in loss of grain weight and quality.  This insect also damages the stems,
which is not considered important, however it increases the vulnerability for plant pathogen
infestations. 

The bean leaf beetle has been identified as the vector of the bean pod mottle virus (BPMV).  Losses
have been estimated at 5% in moderately to heavily infested fields.  However, when this virus occurs in
conjunction with the soybean mosaic virus, yield loss can be as high as 60%.  With the transition to the
early production system, researchers have noted an increase in the number of bean leaf beetles in this
system compared to conventional varieties.  This infrequently results in the need for increased
insecticide applications.

BLISTER BEETLE (Epicauta spp.)

The larvae of blister beetles are predators of grasshopper eggs but are harmless to soybeans.  Adults
feed mainly on the interveinal tissue of leaves.  These insects tend to congregate and damage is
confined to small spots.  Before bloom, treat when 40% defoliation occurs.  After bloom, treat when
25% defoliation occurs.

Blister beetle numbers have been high enough in recent years to require increased insecticide
applications to control the pest.

CORN EARWORM (Helicoverpa zea)

The corn earworm or bollworm, found on cotton and corn, is commonly referred to as the "podworm" in
soybeans.  This pest is considered to be the number one pest of soybeans in Arkansas because the
larvae of this insect feed on fruiting structures. Young larvae damage is not very significant.  However,



the last two instars are responsible for 96% of the damage.  Their leaf feeding leaves large holes. High
populations can feed to the point that only leaf veins and a few fruiting structures remain. 

CUTWORMS (several species)

Cutworms  overwinter as late-stage larvae in cultivated soils of pastures or weeded areas.  The larvae
remain buried in the soil during the day and emerge at night to cut stalks of soybean seedlings.  They
pass through the normal four stages of this family. From egg to adult is about 30 days.  Small worms
hatch in three to five days after the eggs are laid.  Females average 500 eggs.  One to four generations
occur annually.

Damage signs include a seedling stalk cut off cleanly at ground level, with the dead top of the plant
lying nearby.  Often, the larva can be dug up in the soft soil close to the seedling.  Cutworms often
occur in areas of fields that have soils with the highest percent organic matter or in fields planted
behind a legume cover crop or fields that have been planted via reduced tillage methods. 

GRAPE COLASPIS (Colaspis brunnea)

Grape colaspis larvae occasionally are found during the early season in soybean fields.  Feeding injury
may result in stand reduction.  In recent years, Arkansas growers have experienced somewhat of a
chronic problem with grape colaspis.  These areas (primarily east central Arkansas) have been
associated with a rice/soybean rotation.  Larvae feed in the underground portion of the plant causing
stunting.  Although uncommon, even severe infestations are difficult to detect early enough for
chemical control and replanting is often required.

The main damage is done by larvae eating small roots and soft outer layers from the parts of stems
below ground.  Damaged plants are severely stunted and may die.  Damage is usually limited to
soybeans following soybeans.  Adults eat foliage but rarely occur in damaging numbers.  There are no
insecticides registered that give effective control.  Crop rotation will help maintain population levels
below damaging levels.  Studies are currently being conducted to determine the efficacy of newer
classes of insecticides used as seed treatments (ex., fipronil, imidacloprid).

GARDEN WEBWORM (Achyra rantalis)

The webworm passes the winter as a pupa or larva within a silk-lined cell in the soil or under plants fed
upon by the fall generation. The moth emerges in the spring and lays eggs in masses of two to fifty,
primarily on the leaves of the host plant.  The egg hatches in 3 to 5 days and the larva begins feeding
on the underside of the leaves.  The worm matures in about 1 month and goes into the ground for
pupation.  Three to six generations occur annually.

Soybeans are attacked by webworms migrating from weeds that they have devoured.  The larvae feed
primarily on the underside of leaves, more or less skeletonizing them.  They spin webs and draw other
leaves within their webbing as additional food is needed.

Garden webworms are often associated with the armyworm complex.  Therefore, on late planted
double-cropped soybean fields there is often a need for increased insecticide applications to control
foliage loss. 

SOYBEAN LOOPER (Pseudoplusia includens)

The soybean looper sometimes occurs in large numbers in soybeans.  The larva has a characteristic
looping movement when crawling. The larvae of the soybean looper feed in the lower part of the canopy
and as they age, they tend to prefer more mature foliage.  The larva begins feeding inside the plant
canopy(lower portion) moving towards the top as defoliation occurs.  The damage looks like a "window
pane" since the first and second instars of larva feed on the undersides of leaves.  Other instars produce
a "lacelike" damage since they feed on everything but the leaf veins. The most damaging instars ranges
from the fourth to the sixth (95% of the total feeding).  This insect is considered a defoliator, however
sometimes it feeds also on soybean pods, seeds or stems when the population is so high that the plant
is almost defoliated.

There is documented resistance of soybean loopers to pyrethroids, which are the most often used



insecticides in soybeans.  This results in the use of more costly insecticides to control soybean loopers.

STINK BUG (several genera)

The most common stink bug species found in soybean are the green (Acrosternum hilare), southern 
green (Nezara viridula), and brown (Euschistus servus) stink bugs.  These insects overwinter as adults. 
During spring and early summer, they feed and reproduce on weeds and in home gardens.  Stink bugs
will not seriously damage soybeans until after pods set.  Stink bugs (nymphs and adults) damage the
crop by piercing the pod hulls, leaving brown or black spots and sucking juices from the developing
beans. They attack stems, foliage, blooms, and seeds.  However, younger tissues and developing seeds
seem to be their favorite.  Feeding of this type can result in unfilled pods, severely shrunken seed, or
discolored seed at the puncture site and pathogen attack.  These malformed seeds cause a lower grade
(i.e., less profits) and usually have low germination and viability qualities.  Older nymphs (fourth and
fifth instars) can cause as much damage as adults.  Extremely high numbers of large nymphs or adults
feeding on fruiting plants may cause delayed maturity.

Populations of brown stink bugs generally peak late in the season and are seldom high enough to
require control measures.  Recent studies indicate the brown stink bug is harder to control than the
green or southern green stink bugs.  Research indicates that pyrethroids, the most commonly used
insecticide group in soybeans, often gives less than 50% control.  This results in the use of more costly
insecticides for the grower.  An increasing problem with stink bugs has been associated with the early
production system for soybeans.

Stinkbug populations on a number of Arkansas crops have increased dramatically the last two years.
Consequently, insecticide applications to control stinkbugs on soybeans have increased since the 2000
growing season. 

THREE-CORNERED ALFALFA HOPPER (Spissistilus festinus)

Young hoppers (nymphs) can be found feeding around the stems of young soybean plants, girdling the
stem near the soil surface.  Young seedling plants may lodge from being girdled or die as a result of
stem girdling near the soil surface.  Girdling can also result in lower weight and number of seeds, lower
nitrogen fixation and yield loss due to lodging.  When bean pods are set, maturing plants may break
over from early seedling damage.  Hopper damage usually occurs when plants are less than 10 inches
tall. 

 VELVETBEAN CATERPILLAR (Anticarsia gemmatalis)

This insect damages soybeans primarily by feeding on interveinal leaf tissue, but this a very infrequent
pest of Arkansas soybeans with treatment levels being reached approximately one out of seven years. 
The younger larvae feed on the bottom part of upper leaves.  Middle and lower leaves are consumed
following the upper leaves.  Later instars defoliate the leaf leaving only veins and midribs.  If the
infestation is high, stems and pods are attacked after the leaves are eaten. 

Before bloom, treat when 40% defoliation occurs.  After bloom, treat when 25% defoliation occurs plus
6-8 larvae, 1/2 inch or larger, are found per row foot using a shake cloth.

Table 1. Chemical Control for Soybean Insect Pests - 2004

Chemical Trade
Names

% Acres

Treated

Rate per
Acre

Avg. #
of

Applic.

PHI* REI**

Methomyl Lannate
2.4 LV

1 0.25 –
0.33 lbs

a.i.

1 14 
days

48 hrs

Carbaryl Sevin 80S,
Sevin XLR,

<1 1 lb a.i. 1 21 
days

12 hrs



Sevin 4F

Methyl parathion Penncap M 10 0.5 lbs
a.i.

1.2 20 
days

4 days

Esfenvalerate Asana XL <1 0.03 lbs
a.i.

1.2 21 
days 

12 hrs

Cyhalothrin Karate Z 25 0.03 lbs
a.i.

1.2 45 
days

24 hrs

Chlorpyrifos Lorsban 4E <1 0.5 – 1.0
lbs a.i.

1 28 
days

24 hrs

Indoxacarb Steward 3     

Spinosad Tracer 1 0.031 –
0.062 lbs

a.i.

1 28 
days

12 hrs

Methoxyfenozide Intrepid 3 0.03 lb
a.i.

1 Unk 4 hrs

Zeta-cypermethrin Fury 5 0.04 –
0.05 lb

a.i.

1 21 
days

12 hrs

Diflubenzuron Dimilin <1 0.03 lb
a.i.

1 21 
days

12 hrs

Permethrin Ambush,
Pounce

<1 .05 - .2
lb a.i. 

1 60 
days

12 hrs

Cyfluthrin Baythroid <2 0.013 –
0.044 a.i.

1 45 
days

12 hrs

Dimethoate Dimethoate
4EC

1 .5 lb a.i. 1 21 
days

48 hrs

Gamma-cyhalothrin Prolex <1 0.0075 –
0.015 lbs

a.i.

1 45 
days

24 hrs

*Preharvest interval

**Restricted entry interval

 

Table 2. Percentage of Insect Infested Acres and the Estimated Yield Loss Using Current 
Control Methods - 2004.

Insect Percentage 
of Infested

Percentage Yield Loss 
Using Current Control 

Methods

Banded cucumber 
beetle

5 0

Bean leaf beetle 100 2

Three-cornered

alfalfa hopper

100 2



Velvetbean

caterpillar

10 <1

Stink bugs 100 10

Soybean looper 75 <1

Green cloverworm 100 <1

Corn earworm 75 3

Saltmarsh 
caterpillar

15 0

Blister beetle 5 0

Grasshoppers 100 <1

Lesser cornstalk

borer

<5 0

Armyworm 
complex

20 1

Mexican bean 
beetle

<1 0

Cutworms 50 0

Garden webworms 30 0

Spider mites 0 0

Soybean aphid 30 0

Thrips 100 <1

Grape colaspis 25 <1

Dectes stem borer 75 3



 

Weeds

TRANSGENIC SOYBEAN VARIETIES

The recent development and selection of genetically modified and naturally mutated soybean varieties
that are resistant to certain herbicides has dramatically changed the weed control practices of Arkansas
soybean farmers. Soybean varieties have been developed that are resistant/tolerant to the herbicides
glyphosate and glufosinate.  Both of these active ingredients are systemic, foliar applied herbicides that
control a wide range of annual and perennial weeds.  Both herbicides are lethal to soybeans without the
resistance gene(s).

Glyphosate (trade name is Roundup UltraMax) is a broad spectrum, systemic herbicide that can be
applied over the top (postemergence) of glyphosate resistant soybean varieties (Roundup Readyä).  In
most cases the use of glyphosate on glyphosate-resistant soybeans reduces the need for preemergence
herbicides and other postemergence herbicides.

Arkansas soybean farmers have quickly adopted the glyphosate resistant technology.  Approximately 70
percent of the soybean acres in 2001 were planted with glyphosate resistant soybean varieties.           
Applications of glyphosate are normally made soon after soybeans and weeds emerge.  A second
application is often made within a few weeks to control weeds not killed by the first application.



Application rates range from 0.5 to 1.5 pounds a.i. per acre per application depending on a number of
circumstances such as the weed species present, the timing, or the level of management that can be
provided by the grower. The maximum combined total of all applications from soybean emergence to
flowering is 2.25 pounds a.i. per acre.  The REI for glyphosate is 4 hours.  The preharvest interval is 14
days.

Glufosinate (trade name Liberty) is a broad-spectrum systemic herbicide that can be applied over the
top (postemergence) of glufosinate resistant/tolerant soybean varieties (Liberty/Linkä).  In most cases
the use of glufosinate on glufosinate-resistant soybeans reduces the need for preemergence herbicides
and other postemergence herbicides.

Approximately 10 percent of the soybean acres in 2001 were planted with glufosinate resistant/tolerant
soybean varieties.  Applications of glufosinate are normally made soon after soybeans and weeds
emerge.  A second application is often made within a few weeks to control weeds not killed by the first
application.  Application rates can range from 0.2 to 0.36 pounds a.i. per acre per application depending
on a number of circumstances such as the weed species present, the timing, or the level of
management that can be provided by the grower. The maximum combined total of all applications per
growing season is 0.73 pounds a.i. per acre for soybeans.  The REI for glufosinate is 12 hours.  The
preharvest interval is 70 days.

NON-TRANSGENIC SOYBEAN WEED CONTROL

Weed control strategies for soybeans without herbicide resistant technology normally involve
applications of soil applied preemergence herbicide treatments followed by various postemergence
treatments. 

Listed below are the weeds commonly found in Arkansas soybean fields.  The herbicides listed to control
the weeds are used primarily in fields planted to non-transgenic soybean varieties.

ANNUAL GRASSES AND BROADLEAVES

ANNUAL GRASSES: Barnyardgrass (Echinocloa crus-galli), Large crabgrass (Digitaria spp.), Broadleaf
signalgrass (Brachiaria platyphylla), Goosegrass (Eleusine indica), Foxtail (Setaria spp.), Johnsongrass 
(Sorghum halapense), Fall panicum (Panicum dichotomiflorum), and Red rice (Oryza sativa).

BROADLEAVES: Prickly sida (Sida spinosa), Spurred anoda (Anoda cristata), Velvetleaf (Abutilon
theophrasti), Common cocklebur (Xanthium strumarium), Pitted morningglory (Ipomoea lacunosa), 
Entireleaf morningglory (Ipomea hederacea var. integriuscula), Pigweed (Amaranthus spp.), Palmer
amaranth (Amaranthus palmeri), Common purslane (Portulaca oleracea), Hophornbeam copperleaf 
(Acalypha ostryifolia), Spotted spurge (Euphorbia maculata), Common ragweed (Ambrosia
artemisiifolia.), Pale smartweed (Polygonum lapathifolium), Common lambsquarter (Chenopodium
album), Rice flatsedge (Cyperus iria), Sicklepod (Cassia obtusifolia), Palmleaf morningglory (Ipomea 
wrightii), Smallflower morningglory (Jacquemontia tamnifolia), Purple moon flower (Ipomea muricata), 
Woolly croton (Croton capitatus), Hemp sesbania (Sesbania exaltata), Northern jointvetch 
Aeschynomene virginica), Balloonvine (Cardiospermum halicacabum), Texas gourd (Cucurbita texana),
Cutleaf groundcherry (Physalis angulata), Yellow nutsedge (Cyperus esculentus), Velvetleaf (Abutilon 
theophrasti), Redvine (Brunnichia ovata), and Jimsonweed (Datura stramonium).

Frequency of occurrence: Every year.

The damage done by the pests: Competition with the soybean crop for water, sunlight, and
nutrients.

The ten most common weeds in Arkansas soybeans (starting with most common): Pigweed 
spp, Barnyardgrass, Morningglory spp., Large crabgrass, Broadleaf signalgrass, Common cocklebur,
Spotted Spurge, Johnsongrass, Hemp sesbania, Prickly sida.

The ten most troublesome weeds in Arkansas soybeans (starting with most troublesome):
Morningglory spp., Red rice, Various perennials, Sicklepod, Hemp sesbania,.Johnsongrass, Palmer
amaranth, Common cocklebur, Yellow nutsedge, Mexican weed. 



Life cycle: Summer annuals

Critical timing of control measures: To best prevent soybean yield losses, weeds should be
controlled as early as possible. Preplant incorporated and preemergence applications of these herbicides
provide good early season control of the annual grasses and broadleaves.  Post emergence applications
of certain herbicides will also control the weeds that escape early season applications.

Table 3. Soybean Acres Infested with Commonly Occurring Weeds and the Estimated Yield
Loss Using Current Control Methods - 2004

Weed % of Infested Acres % Yield Loss Using Current Controls

Barnyardgrass 90 <4

Large crabgrass >40 <1

Broadleaf signalgrass >50 <1

Goosegrass <30 <4

Foxtail 1-5 0

Johnsongrass <20 <1

Fall panicum <10 <1

Prickly sida >50 <1

Spurred anoda <10 0

Velvetleaf 30 <3

Common cocklebur >40 <1

Pitted morningglory >75 5

Entireleaf morningglory >75 5

Pigweed 90 <3

Palmer amaranth 90 <3

Common purslane 20 <1

Hophornbeam copperleaf <20 <3

Spotted spurge >5 0

Common ragweed <10 0

Pale smartweed >40 <2

Common lambsquarter 2 <1

Rice flatsedge <20 <5

Red rice >25 <1

Hemp sesbania >30 <10

Sicklepod <40 <1

Wooly croton <10 <1

Balloonvine >10 <4

Cutleaf Groundcherry 20 <1

Nutsedge 70 <5

Horseweed (marestail) 10 1

Ryegrass 5 <1

Table 4. Chemical Control for Soybean Weeds



Chemical Trade
Names

Type of

Trt.*
%

Acres

Treated

Targeted 

Pests**
Rate
per 
Acre

# of

Applic.

PHI*** REI****

Trifluralin Treflan HFP, 
Treflan 

TR-10, Tri-4 
HF, Trifluralin 

4EC,
Trifluralin HF

PPI/PRE 1 Annual 
grasses, 
Smooth 
pigweed

0.75 –
1.0 lbs

a.i.

1 NA 12 hrs

Pendimethalin Prowl 3.3 EC PPI 2 Annual 
grasses

1.0 lb
a.i. 

1 NA 12 hrs

Metolachlor Dual 8E, Dual 
II Magnum

PPI 5 Annual 
grasses and 
certain
broadleaf 
weeds

1.3 lbs
a.i.

1 NA 24 hrs

Metribuzin Sencor 4, 
Sencor DF, 
Lexone DF, 

Canopy 
(metribuzin +
chlorimuron)

PPI/PRE <5 Certain 
broadleaf 
weeds

0.25 lb
a.i.

1 NA 12 hrs

Imazaquin Scepter 70DF PPI/PRE 5 Certain 
broadleaf 
weeds

0.0625
- 0.125 
lb a.i.

1 90 days 12 hrs

Chlorimuron + 
Metribuzin

Canopy PRE 5 Certain 
broadleaf 
weeks

0.2 lb
a.i.

1 60 days 12 hrs

Dimethenamid Frontier 6.0, 
Outlook 6E

PRE 1 Annual 
grasses and 
certain
broadleaf 
weeds

0.76 lb
a.i.

1 NA 12 hrs

Flumioxazin Valor PPI/PRE 1 Certain 
broadleaf 
weeds

2-3 oz 1 NA 12 HRS

Sethoxydim Poast, Poast 
Plus

POST <2 Annual 
grasses

0.2 lb
a.i.

1 75 days 12 hrs

Fluazifop Fusilade DX, 
Fusion 

(fluazifop + 
fenoxaprop)

POST 1 Annual 
grasses

0.188 lb
a.i.

1 Before 
bloom

12 hrs

Quizalofop Assure II POST 1 Annual 
grasses

0.031 –
0.063 lb

a.i.

1 80 days 12 hrs

Clethodim Select POST 3 Annual 
grasses

0.062 lb
a.i.

1 60 days 12 hrs

Bentazon Basagran POST <3 Certain 
broadleaf 
weeds

0.5 lb.
a.i.

1 Not 
listed

48 hrs



*PPI = preplant incorporated, PRE = preemergence, POST = postemergence

**See Weed Response Ratings for Soybean Herbicides on next page

***Preharvest interval

****Restricted entry interval



Alternatives 

In most cases the alternative to pesticides for weed control in soybeans is mechanical cultivation.  Most
of the soybean acres are mechanically cultivated to control weeds at least once during the growing



season. 

Spot spraying is used on a small number of acres to control weeds.  In these cases only the infested
areas of a field receive a pesticide application. 

 

Diseases

Soybean diseases annually reduce yields in Arkansas by an estimated ten percent.  Disease
development is dependent upon variety selection, rotation, temperature, moisture and fertility. Accurate
disease identification and awareness of disease loss importance are essential for the continued success
of Arkansas soybean production.

Developing a disease management program involves an integrated approach using several efficient and
economical disease management practices.  Examples include:

 Plant adapted, disease resistant or tolerant varieties.
 Plant high-quality, disease-free seed.
 Treat seed with an appropriate fungicide
 Delay planting to escape early vegetative infection during rainy periods.
 Apply an appropriate foliar fungicide when weather conditions favoring disease development are

forecast.
 Do not cultivate when the foliage is wet.
 Rotate with non-host crops for one year or more.
 Harvest soybeans promptly at maturity.
 Plow under all crop residues immediately after harvest.

Seedling Diseases

The organisms responsible for these diseases (primarily Pythium spp., Rhizoctonia solani., Fusarium
spp.) adversely affect germination and seedling vigor.  The pathogens primarily come from seed,
infested debris or are soilborne. Disease organisms may enter the seed and cause decay through cracks
or natural openings in the seedcoat.  Prolonged storage, especially under high moisture (above 14
percent), deep planting and planting into cold or wet soils reduce seedling vigor and lead to excessive
exposure to several damping-off fungi.  Planting seeds infected with any of the pathogens of the
diseases mentioned in this publication or exposed to any of the pathogens in an environment
unfavorable to seed germination may result in thin, irregular stands and seedling death.

Infection by these pathogens may occur before or after germination or emergence and cause seedling
death. Lesions on the stem or the lower taproot or decayed roots confirm seedling disease. Microscopic
examination of the infected tissue is necessary to identify the specific pathogens.  Other factors, such
as improperly applied fertilizer or pesticides, poor seedbed preparation and poor soil environment
(usually including fertility, moisture and temperature), may cause similar seedling damage or increase
seedling disease.  Chemical seed treatments can reduce seedling loss to specific disease pathogens, but
they will not improve poor germination or vigor in the absence of seedborne organisms.

Properly treating seed with a fungicide before planting may be beneficial in establishing and maintaining
a stand.  Seed treatments may improve germination and seedling vigor by reducing seed decay and
protecting seed from damping-off organisms if planting under the following adverse conditions:

Low seeding rates (less than two seed per square foot).
Planting prior to May 1 or into cold (below 65°F) and/or wet soils.
Planting below recommended planting depth.
Planting after June 15 or into adversely hot and/or dry soils.
Planting seeds with excessive number of cracked and/or nicked seedcoats.
Planting in fields with a history of poor stands in three out of past five years.
Planting in heavy residue situations, such as double-cropped behind small grain, no-till regimes or 
excessive rice stubble. 



However, seed treatments cannot make up for poor seed quality and low germination rates.

Seed treatment is of little or no value when planting high-quality seed with 85 percent or greater
germination, at high seeding rates, at the correct depth into a well-prepared seedbed and when
environmental conditions favor rapid germination and emergence.  Poor-quality seed with a germination
below 80 percent or vigor below 60 percent should generally not be treated or used for seed.

Asian Soybean Rust (Phakospora pachyrhizi)

Asian soybean rust is a serious disease threat to Arkansas and U.S. soybean production.  On November
10, 2004, the disease was confirmed in two soybean fields in Louisiana and shortly thereafter in
Mississippi, Florida, Georgia, Alabama, Arkansas, Missouri, South Carolina and Tennessee.  The disease
was found on soybean plants that remained green very late in the season due to various factors. It was
also noted on kudzu in Florida.  All available evidence suggests that the disease was introduced by
windborne spores carried from the northern edge of South America to the southern U.S. by Hurricane
Ivan in September 2004. On February 23, 2005, Asian soybean rust was confirmed as surviving on
kudzu in Pasco County, Florida, indicating successful overwintering.

Soybean rust is caused by the fungus Phakopsora pachyrhizi, originally reported in Japan in 1902 and 
not known outside the Eastern Hemisphere until 1994, when an isolated outbreak occurred in Hawaii. A 
similar fungus named Phakopsora meibomiae has been present in parts of the Caribbean and South
America for many years but causes only a mild rust disease on soybeans and other legumes. P. 
meibomiae has not been found in the continental U.S.

Since 1902, P. pachyrhizi has become a problem in various parts of Asia and Australasia.  During the
1990s, the disease was reported in Mrica, spreading to various soybean-producing countries there.  In
2000-2001, P. pachyrhizi was detected in Paraguay, South America, and confirmed in Brazil and
Argentina in 2002 and Bolivia in 2003.  It has caused major problems in these countries since its
introduction.

In 2004, the disease was confirmed in Colombia, South America, north of the equator, making its
introduction into the southern U.S. imminent - and this later occurred in September 2004 via Hurricane
Ivan.  Reasons for the rapid geographic spread of Asian soybean rust from Asia to Africa and the
Western Hemisphere during the past decade are not well understood.

Earliest symptoms may include tiny brown or brick-red dots on the upper leaf surface. The dots can
best be seen by holding the leaf up to a light source.  Pustules (1/16" - 1/8" across) form on the
underside of leaves, opposite the upper surface dots.  These pustules have raised centers that
eventually break open as a circular pore to exude masses of urediniospores.   As soybean rust becomes
more severe, infected leaves fall off, leading to a "shutdown" of the plant and premature maturity.  This
results in severe yield loss and small seed size.  Soybean rust has been reported to cause 80 percent or
more yield loss under the right conditions.  The average yield loss in a given area may be much less and
is influenced by many factors.  All soybean cultivars currently grown in the U.S. are considered
susceptible. Research on development of resistant varieties continues.

The Asian soybean rust fungus can reportedly infect at least 95 legume species. Kudzu, a common
roadside plant in the southern U.S., is a preferred host.  Other preferred hosts include lima beans,
green beans, cowpeas and certain clovers.  Consequently, soybean rust may be a concern for home
gardeners and vegetable producers as well as commercial soybean growers.

The Asian soybean rust fungus has one type of important windborne spore in nature, called the
urediniospore (Fig. 1, lower left and right).  Unlike many rust fungi, urediniospores of Asian soybean
rust can directly penetrate and infect leaves, not requiring stomates or natural openings in the leaf for
entry.  Under favorable conditions, the cycle from penetration and infection to production of new
urediniospores can be as short as 9 days.  Production of new spores from original pustules can continue
for 2-3 weeks; however, secondary pustules may form around the original, continuing spore production
for up to 15 weeks after infection.  This long period of sporulation enables the rust fungus to survive
unfavorable weather during the growing season.

Cultural practices such as early planting, wider row spacings or early maturing cultivars have been
suggested as methods to minimize disease severity.  These practices, however, are unproven in our



environment and could actually increase disease severity.  Research on the best combination of cultural
practices to enhance yield potential and minimize diseases will be a strong focus for soybean rust
workers during the next few years in the US.

The only proven method of control for soybean rust will be the application of fungicides that are
effective against soybean rust.  If soybean rust is present in the field or in nearby fields before the crop
has reached the R3 growth stage, then it is likely that two applications will be necessary, based on data
from other countries.  Fungicide labels suggest the first application either at the first sign of disease, or
usually between Rl (first flowering) to R3 (3/16" long pod on any of the four upper nodes). The first
application is critical for control.  A second application will likely be needed and labels typically suggest
7 to 21-day intervals between applications, depending on the fungicide.   The fungicides currently
labeled for Asian soybean rust control are listed in Table 8.   At the time of publication of this crop
profile, no fungicide applications have been made for controlling this new disease.   Therefore, the acres
treated and the relative efficacy of the different fungicides cannot be reported and/or evaluated.

Stem Canker (Diaporthe phaseolorum var. caulivora)

This disease is considered one of the most destructive diseases, attacking vigorously growing soybeans
and reducing yields by up to 90 percent.  The frequency and severity of stem canker outbreaks have
been erratic and unpredictable from year to year.  Severe disease development strongly correlates with

prolonged rainy periods and temperatures around 70o to 85o F during early vegetative stages. 

The fungus overwinters in infested stem debris and seeds and may survive up to 14 months in soil at

temperatures from 4o F to 65o F.  Susceptible plants can be infected at any stage of development, but
early infections are probably the most important.  Spores are the primary means of infection.  Although
infection usually occurs early, symptoms do not appear until after flowering.

Prevention is the key in controlling stem canker.  At present, there are no foliar applied fungicides
registered that provide cost-effective control of the disease.  The following strategies are designed to
help prevent the disease from becoming a problem:

Delay planting to escape early vegetative infection during rainy periods.
Plant high-quality, disease-free seed of adapted, resistant varieties.
Avoid narrow row widths and high plant populations
Rotate with non-host crops for two years.
Plow under all crop residues immediately after harvest.

Sudden Death Syndrome (Fusarium solani f.sp. glycines)

Sudden death syndrome is a mid- to late-season soilborne disease prevalent during cool, wet seasons.
This disease is most often found in well-managed, high yield potential, irrigated fields growing under
optimal conditions and is often found with the soybean cyst nematode.  Yield losses can approach 100
percent in severe situations.  Yield reductions from this disease are the result of flower and pod loss,
leaflet and pod drop, and reduced seed size.  Outbreaks are as erratic in frequency and severity as
those of stem canker.  Hot weather also seems to stop this disease development. 

At present, there are no foliar applied fungicides registered that provide cost-effective control of the
disease.  The following strategies are designed to help prevent the disease from becoming a problem:

Delay planting to escape early vegetative infection during rainy periods.
Plant adapted, resistant varieties.

Charcoal Rot (Macrophomina phaseolina)

Symptoms of charcoal rot appear in hot, dry weather or when plants are stressed by unfavorable
environmental conditions.  The fungus causing this disease is widely distributed in soils of all soybean
production areas and can survive for several years in dry soils or in plant debris as minute sclerotia.

While seedlings may become infected, this is considered a disease of older plants occurring at
midseason.  The disease is more severe when plants are under stress from moisture or nutrients,
excessive plant population, soil compaction, improperly applied pesticides, or other diseases.



Yield losses are difficult to estimate because this disease occurs at varying levels in nearly every field,
and there are no known resistant varieties or fungicidal controls.  This disease is associated with
stressed plants, so maintaining healthy, vigorous plants reduces losses.

The following strategies are designed to help prevent the disease from becoming a problem:

Plant high-quality, disease-free seed.
Avoid narrow row widths and high plant populations.
Rotate with non-host crops for two years.
Avoid rotations with rice, corn or grain sorghum where feasible.

Phytophthora Root Rot (Phytophthora megasperma var. sojae)

Plant and yield losses of 100 percent may occur in fields infested with this destructive disease and
planted to a highly susceptible soybean variety.  Phytophthora root rot infection and damage may occur
at any stage of growth, but they are most common before pod set.  Seed rot and seedling damping-off
result in reduced stands.  Young plants wilt and die quickly while older plants are killed gradually.

A dry period before or after planting may reduce disease development.  The fungus survives from
season to season in soil or in crop debris and can survive several years in the absence of soybeans. 
The disease pattern varies within a field.  Frequently, it corresponds to the poorly drained areas, but it
may also occur as a dead or dying individual or group of plants.

Few soybean varieties are resistant to all known races of this pathogen.  Field tolerance, defined as
varieties that are susceptible to the pathogen but show little yield loss, has been effective against all
races and is an alternative to race-specific resistance.

At present, there are no foliar applied fungicides registered that provide cost-effective control of the
disease.  The following strategies are designed to help prevent the disease from becoming a problem:

Plant high-quality, disease-free seed of adapted, resistant or tolerant varieties.
Treat seeds with an appropriate fungicide.
Delay planting to escape early vegetative infection during rainy periods.
Rotate with non-host crops for two years.

Pod and Stem Blight (Diaporthe phaseolorum var. sojae, Phomopsis longicella)

This seedborne disease is in all soybean-growing areas of Arkansas.  Losses to both quality and quantity
can be serious. The stem phase of pod and stem blight is most important as a source of spores for field
infections in later cropping years.  Lower branches of plants are infected during the growing season by
spores produced on infested soybean residue and splashed into plant wounds during warm, rainy
periods.

Seed infection during the pod blight phase of the disease is enhanced by delayed harvest during warm,
wet weather.  Seeds are invaded anytime after pod formation.  Infected seeds may produce seedlings.

The following strategies are designed to help prevent the disease from becoming a problem:

Plant high-quality, disease-free seed of the least susceptible, adapted variety.
Treat seeds with an appropriate fungicide.
Apply a foliar fungicide when weather conditions favoring disease development are forecast
between early pod development and initial seed formation, when yield potential is high and
disease is present.
Harvest soybeans promptly at maturity.
Plow under all crop residue immediately after harvest.
Rotate with non-host crops for two years.

Anthracnose (Colletotrichum dematium var. truncatum)

Anthracnose is a serious disease of soybeans similar to pod and stem blight.  The fungus that causes
anthracnose overwinters in infected seeds and soybean residues.  The fungus infects all above ground
plant parts, but it is most common on the pods and stems.



The following strategies are designed to help prevent the disease from becoming a problem:

Plant high-quality, disease-free seed.
Treat seeds with an appropriate fungicide.
Avoid narrow row widths and high plant populations.
Apply a foliar fungicide when weather conditions favoring disease development are forecast
between early pod development and initial seed formation, when yield potential is high and
disease is present.
Harvest soybeans promptly at maturity.
Plow under all crop residue immediately after harvest.
Rotate to a non-host crop for one year or more.

Southern Blight (Sclerotium rolfsii)

Soybean losses due to this disease vary greatly with damage occurring as scattered localized areas of
dying plants.  This soilborne fungal pathogen produces a variety of symptoms including pre- and
post-emergence damping-off and a lower stem rot.  Soybeans are susceptible to southern blight
anytime germination through pod fill.  Soybean yield losses in Arkansas seldom surpass 1 percent in
affected fields. 

At present, there are no foliar applied fungicides registered that provide cost-effective control of the
disease.  The following strategies are designed to help prevent the disease from becoming a problem:

Plant high-quality, disease-free seed of the least susceptible, adapted variety.
Treat seeds with an appropriate fungicide.
Avoid narrow row widths and high plant populations.
Plow under all crop residue immediately after harvest.
Rotate with non-host crop for one year or more.

Frogeye Leafspot (Cercospora sojina)

This destructive disease occurs sporadically in Arkansas, but it can be severe in years with abundant 
rainfall during the growing season.  When severe, yield losses of 10 to 15 bushels per acre are
common.  These losses can be prevented with resistant cultivars or a timely application of a fungicide. 

The following strategies are designed to help prevent the disease from becoming a problem:

Plant high-quality, disease-free seed of adapted, resistant varieties.
Treat seeds with appropriate fungicide.
Apply a foliar fungicide when weather conditions favoring disease development are forecast
between early pod development and initial seed formation, when yield potential is high and
disease is present.
Plow under all crop residue immediately after harvest.
Rotate with non-host crops for two years.

Cercospora Leaf Blight (Cercospora kikuchii)

Cercospora leaf blight is a common foliar disease of soybeans in Arkansas caused by the same fungus
responsible for purple seed stain.  Most soybean fields in Arkansas experience some damage from this
disease every year. Extensive damage is reported in some years.  Cercospora leaf blight is considered a
late-season disease because premature defoliation of the upper canopy occurs during the pod-filling
stage in large areas or entire fields.  Accurate yield losses have not been determined.

The following strategies are designed to help prevent the disease from becoming a problem:

Plant high-quality, disease-free seed of adapted, resistant varieties.
Treat seeds with appropriate fungicide.
Apply a foliar fungicide when weather conditions favoring disease development are forecast
between early pod development and initial seed formation, when yield potential is high and
disease is present.
Harvest soybeans promptly at maturity.



Plow under all crop residue immediately after harvest.

Downy Mildew (Perosnospora manshurica)

This foliar disease is consistently found scattered throughout Arkansas fields, but it is rarely a serious
problem.  However, severe infections causing defoliation will result in reduced seed quality and size.

The following strategies are designed to help prevent the disease from becoming a problem:

Plant high-quality, disease-free seed of adapted, resistant varieties.
Treat seeds with appropriate fungicide.
Apply a foliar fungicide when weather conditions favoring disease development are forecast
between early pod development and initial seed formation, when yield potential is high and
disease is present.
Harvest soybeans promptly at maturity.
Plow under all crop residue immediately after harvest.
Rotate to a non-host crop for one year or more.

Brown Spot (Septoria glycines)

Brown spot is one of the earliest leaf diseases to develop on young soybeans plants in Arkansas.  It is
generally confined to lower leaves.  Brown spot is apt to be severe when soybeans are planted early,
grown continuously in the same field, grown in poorly drained fields or after extended periods of rainfall.

Premature defoliation can cause serious yield loss when conditions favoring disease development
continue well into the growing season or recur before soybean maturity.  Sources of resistance in
soybeans have not been found, but differences in susceptibility among varieties have been observed,
especially among cultivars within maturity groups III and IV in which high incidence of brown spot is
often observed.

Plant high quality, disease-free seed of the least susceptible, adapted variety.
Apply a foliar fungicide when weather conditions favoring disease development are forecast
between early pod development and initial seed formation, when yield potential is high and
disease is present.
Rotate to a non-host crop for one year or more.

Aerial Blight (Rhizoctonia solani)

Aerial blight is a sporadic problem in Arkansas and occasionally causes significant economic damage. 
The fungus survives in the soil and on plant debris, as well as on certain weed hosts. Infection usually
begins at flowering during prolonged periods of high humidity and warm temperatures.

Symptoms include leaf spots, leaf blighting, or defoliation. Leaf spots are irregular water-soaked spots
that develop reddish-brown margins during drier conditions. Tissue in the center of lesions falls out
giving the plant a ragged appearance. Brown lesions may also form on the petioles, stems, and pods.
Severe infection causes pod blight. 

Control strategies include the use of good management practices (seed bed preparation and weed
control) and applying foliar fungicides. Some cultivars are more tolerant and should be planted in fields
with a history of aerial blight.  Avoid short rotations with rice.  Avoid excessive irrigation.

Bacterial Blight (Pseudomonas syringae pv. glycinea)

The foliage of infected soybeans exhibit random, small, angular, brown spots with a distinct yellow halo.
Leaf spots may drop out of the leaf with age and give a shot-hole effect. Leaves may eventually become
ragged and tattered. Severely diseased leaves may drop off plants. Symptoms usually appear 5-7 days
after a storm. Pods can develop brown to black lesions that frequently expand to cover much of each
pod’s surface area. Infected seed can be symptomless, discolored, or shriveled. Bacterial blight is
relatively common in Arkansas, but the disease rarely causes economic losses.

The bacterium overwinters on infested crop residue and in seed. Most bacterial spread and infection
occurs during windy, cool, wet weather. Free-standing moisture is required for infection. Infection and



disease progress are checked during warm (or hot) dry weather. Bacteria can be spread and disease
increased following cultivation of fields when leaves are wet.

Bacterial blight control in soybeans involves planting high-quality, disease-free seed (e.g., certified
seed). Do not cultivate crops when wet. Rotate crops and plow infested residue for future management
of bacterial blight on the farm. 

Bacterial Pustule (Xanthomonas campestris pv. phaseoli)

The first symptoms seen with common bacterial blight are small water-soaked spots on the underside of
leaves. The spots enlarge and coalesce becoming brown, dry, and brittle. A narrow yellow border
surrounding lesions also characterizes these spots. Affected pods develop circular, water-soaked areas
that may also have yellow masses of bacteria observed on lesions. Later, spots on pods dry, and
become reddish-brown and sunken. Early pod infection results in small, shriveled and discolored seed.

Use seed that is blight tolerant, and certified to be disease free.  Don’t spread old bean straw into fields
to be planted with beans. Avoid cultivation or other operations in fields that are wet.  Other cultural
practices for management include avoiding the reuse of irrigation water, incorporating infected debris
after harvest, and rotating out of soybeans with other crops for at least two years.

 

Nematodes

Although many different nematodes are associated with soybeans in Arkansas, only a few are
considered economically important.  Unfortunately, these types are widespread throughout the soybean
production area of the state, and they may be responsible for major yield suppression every year.  Crop
yield reductions range from none in those fields where producers are fortunate enough to not have a
nematode problem to greater than 50 percent in fields with high populations of nematodes.

Three nematode species – the soybean cyst nematode (SCN), the root-knot nematode (RKN) and the
reniform nematode (RN) – are responsible for the majority of Arkansas crop losses in soybeans.  Of the
three, SCN is by far the most widespread and economically important. SCN is present in approximately
70 percent of the total Arkansas acreage of soybeans.  The root-knot nematode is less widely
distributed than SCN in the state, but it can be responsible for very severe yield reductions where it
occurs. RKN is generally found at damaging levels in sandy soils where soybeans are grown.

The reniform nematode (RN) is an emerging problem in Arkansas.  During the past five years, the
number of fields where RN has been detected has increased dramatically, and reports of “new” fields
will likely increase during the next few years.  RN generally occurs at extremely high levels within a field
because it has a high reproductive potential and a relatively short life cycle. Soil types with silt or clay
content in the 20 to 40 percent range appear to be the most favorable for RN.

In addition to SCN, RKN and RN, two other nematode species can occasionally cause economic yield
losses in soybeans in Arkansas.  The sting nematode can cause devastating losses in certain situations.
Fortunately, the sting nematode occurs infrequently in Arkansas and is restricted to soils that have
greater than 90 percent sand and where the sand is at least 2 to 3 feet deep.  Sting nematode has been
found primarily in a few locations in the Arkansas River Valley where deep sandy soils are conducive for
its survival. 

The lesion nematode may also be found on occasion at high levels in soybeans. This nematode does not
appear to be restricted by soil type and may cause significant yield reductions at high levels.  The lesion
nematode has only been infrequently associated with soybean yield losses in the state.  Several other
nematodes may be extracted from the soil around the roots of soybeans. These include spiral
nematodes, lance nematodes, scutellum nematodes, stunt nematodes and stubby-root nematodes.  At
this time, these nematodes are not considered an economic concern in soybeans, although research on
their impact on soybean yield is limited.

Soybean Cyst Nematodes



Life Cycle

Other than soybeans and a few related legumes such as green beans, lespedeza and a few bean species
not grown in Arkansas, soybean is the only cultivated host for soybean cyst nematode (SCN).  But,
certain weeds are known hosts, and some of these may be found in Arkansas soybean fields. Hemp
sesbania (sometimes called coffeebean) is a good host for SCN.  This weed is relatively widespread in
the state.  Another weed that is a good host for SCN is henbit, a common winter annual. Other weed
hosts for SCN include old field toadflax, penstemon and jointvetch.  These weed hosts may maintain the
nematode population when non-host or resistant soybean cultivars are planted and result in the
ineffectiveness of rotation in control of the nematode.  SCN populations may increase on hemp
sesbania, even in flooded rice fields. 

The nematode overwinters primarily as eggs encased in the body of the adult female nematode called a
cyst.  Both the eggs and the cysts of SCN are very resistant to damage, and some eggs within cysts
may remain viable in the soil for at least eight years in the absence of a host.  In the spring, eggs hatch
and the immature (juvenile) nematodes emerge from cysts to infect soybean roots.  The juveniles enter
the root and establish a feeding site, where they mature through several molts.  Once the adult stage
has been reached, males leave the roots to mate with the adult females which are attached to the root.
Within a few days after mating, the female begins to lay eggs. Eggs are either retained inside the body
of the female or are deposited in a protective egg mass attached to the posterior portion of the female. 
Generally, each female deposits about 100 to 200 eggs.  The generation time for SCN is around 25 days
depending on temperature and other factors.  Several generations of the nematode are possible within
a single season.

Although soybean is one of the few hosts for SCN, there are 16 possible races of the nematode, any one
of which could exist in a particular soybean field. These races cannot be distinguished from each other
even with a microscope, so they are identified on the basis of their ability to reproduce on a set of
soybean cultivars or breeding lines known as differentials. These differentials have been used
extensively in soybean breeding programs as sources of resistance for SCN.  Each individual race has
the ability to reproduce on a specific kind of resistance.  From a practical standpoint, this means that
the race of SCN in each field must be identified through a bioassay using the soybean differentials. This
is called a race analysis, and it must be conducted before the proper resistant cultivar of soybean can
be chosen for that field.

Root-Knot Nematodes

Life Cycle

Root-knot nematode (RKN) gets its name from the galls or knots that form on plant roots in response to
its feeding.  These galls are visible to the naked eye, but they could be mistaken for the nodules that
normally form on soybean roots.  The nodules are easily broken from the root while galls caused by
RKN are a part of the root itself and cannot be broken off without breaking the root as well.

RKN overwinters as eggs in egg masses attached to soybean roots and root pieces in the soil.  Eggs
hatch in the spring when soil temperature and moisture are adequate, and the juveniles enter soybean
roots.  Root-knot juveniles establish a permanent feeding site deep inside the root tissue.  The
nematode feeds in specialized cells that are formed in the transport system of the roots that is
responsible for movement of water and nutrients to the top of the plant.  These cells disrupt the flow of
nutrients and water, and they result in damage to the plant.  Development to an adult generally takes
about three weeks, and during this time a gall is formed on the root around the feeding site. Once the
nematode matures to an adult, eggs are deposited in a jelly-like egg mass that usually protrudes from
the surface of the root. A single adult may lay 500 to 1,000 eggs during her lifetime. Freshly hatched
juveniles from these egg masses may enter new soybean roots to begin a new cycle. In Arkansas, at
least three generations may occur on soybeans during the growing season.

Reniform Nematodes

Life Cycle

Detection of a reniform nematode (RN) problem is more difficult than with either SCN or RKN because
they do not produce cysts or cause galls to form on infected roots.  RN overwinter as eggs in egg



masses attached to root pieces or as juveniles or immature adults free in the soil.  Juveniles hatch in
the spring and mature to the adult stage in the soil.  The immature adult females partially enter roots
and establish a feeding site.  The time from root penetration to maturity is similar to SCN and RKN,
approximately 25 to 30 days.  Similar to RKN, eggs are deposited in an egg mass.  Egg masses are very
difficult to distinguish on roots even with a hand lens, although an indication of an RN-infected root is
the presence of abundant soil particles that remain adhered to the root when the root system is dug
up.  The only accurate method for determining RN presence is through a soil assay conducted by a
nematology laboratory.  RN has the potential to increase to extremely high population levels on
soybeans during a single season, and it is not unusual to find 50,000 or more RN per pint of soil around
soybean roots.  Currently, little is known about overwinter mortality or survival of RN in Arkansas, but
in fields where this nematode has been detected, population levels several times greater than either
SCN or RKN are common.

Nematode Control

The foundation of any nematode control program is the identification of the nematodes to be controlled
and an estimate of the number present.  This can be done accurately only through collection of soil
samples for assay by a nematology laboratory.  Careful and thorough sampling of each field and proper
handling of the sample after collection are vital to an effective nematode control program.  For a fee,
any Arkansas soybean producer can get a nematode assay from the Arkansas Nematode Diagnostic
Laboratory at the Southwest Research and Extension Center in Hope, Arkansas. Two types of assays
are available through this service: (1) A general nematode assay to determine the types of nematodes
present in the field and the number of each type and (2) an SCN race analysis to determine the race of
SCN present in the field.

Thresholds

Damage thresholds have been established for SCN, RKN and RN. Thresholds are the population levels at
which there is a high probability of yield loss due to the nematode. Although thresholds provide a
general guide to identifying problem fields, the presence of SCN, RKN or RN at any level in a field
indicates a potential for problems. Populations of these nematodes may increase from low levels to
damaging levels within a year or if susceptible crops are grown. As indicated, the most representative
samples will be those collected from midseason through early fall. Winter and spring samples may not
be indicative of the magnitude of a problem with SCN and RKN. RN appears to be detectable at any
time of year. Thresholds used in reporting results of nematode assays for soybeans are listed in Table
10.1.

Table 5.  Soil Population Density Thresholds for Soybeans

 No./Pint of Soil

Nematode June-October November-May

SCN (eggs) 500 N/A

RKN 300 N/A

RN 1,000 50

Resistant Cultivars

Where available, the use of resistant cultivars is an effective and economical method for managing
nematode problems.  Selection of resistant cultivars to manage RKN is relatively straightforward.
Several well-adapted cultivars are available with high levels of RKN resistance.  Growing a resistant
cultivar for one to three years usually lowers RKN populations significantly, although in some instances
a population that is capable of parasitizing the resistant cultivar may be selected if resistant cultivars
are used continuously for several years. 

Because of the potential for differences in race from field to field, selection of SCN-resistant cultivars is
more complicated. In Arkansas, races 2, 5, 6 and 9 are the most common with races 1, 3, 4 and 14 also
frequently found. The race that is present in any field can only be determined through an SCN race
analysis. Several cultivars are resistant to certain of these races. Unfortunately, few well-adapted,
highly productive cultivars have been developed with resistance to some of these races.



 In situations where high-yielding cultivars with resistance to a particular race exist, the effectiveness of
the resistance may be lost through continuous production of the resistant cultivar in the same field. SCN
races have been shown to shift or adapt to resistant cultivars over time if they are continuously exposed
to the resistant cultivar.  Consequently, continued monoculture of a resistant cultivar may result in the
loss of effectiveness of the resistance in the field within as few as three years.  Apparently only a few
soybean cultivars are poor hosts for RN.  Because this nematode has only recently become a major
problem in Arkansas, screening of many of our available cultivars has not been done.

Crop Rotation

Although probably the least attractive nematode control method for many Arkansas producers, crop
rotation is the most cost-effective nematode control strategy. Non-host crops are very effective in
lowering nematode population levels, and inclusion of a non-host in the cropping sequence at the right
times can maintain nematode populations below economic levels for sustained soybean production.

 If crop rotation is used, however, it is vital that both the right rotation crop and the right timing of the
rotation crop be employed.  Decisions on the selection of rotation crops and how often to use them
must be based both on an accurate identification of the nematode problem and the economics of the
rotation program. 

Table 6. Percentage of Disease and Nematode Infested Acres for Arkansas and Estimated 
Yield Loss Using Current Control Methods - 2004

Disease Percentage of Infested 
Acres

% Yield Loss Using Current 
Control Methods

Charcoal rot 40 4

Phytophora root rot 50 5

Red crown rot 0 0

Southern blight 5 <1

Aerial blight 25 10

Brown leaf spot 50 0

Downy mildew 80 <1

Frogeye spot 100 12

Cercospora leaf blight 40 10

Anthracnose 80 5

Pod and stem blight 60 3

Stem canker 10 20

Purple seed stain 100 2

Bacterial blight 10 <1

Bacterial pustule 5 <1

Sudden death syndrome 50 10

Fusarium rot 25 <1

Rhizoctonia root rot 20 0

Pythium root rot 100 1

   

Viral Diseases:   

Soybean mosaic virus 50 5

Bean pod mottle virus 100 5

Tobacco ringspot virus 10 <1



   

Nematodes:   

Root knot 10 5

Reniform <1 5

Cyst 70 5

Table 7. Fungicides Used for Soybean Disease Control - 2004

Fungicide % Acres 
Treated

Seed Treatments:  

Thiram (Arasan 50R) <1

mefenoxam+fludioxonil

(Apron Maxx RTA)

30

carboxin+thiram+molybdenum

(Vitavax M)

1

mefenoxam+fludioxonil+molybdenum 
(Apron Maxx RTA + moly)

30

  

Foliar Treatments:  

azoxystrobin (Quadris) 25

thiophanate-methyl (Topsin M 70WP) <1

chlorothalonil (Bravo Ultrex) 1

  

Nematicides:  

aldicarb (Temik 15G) <1

1,3-dichloropropene (Telone II) <1

Table 8. Fungicides approved as of 6/20/05 for control of Asian soybean rust in Arkansas
during 2005

Product Active 
Ingredient

Type of Label Approved Rate Range Chemistry

      

Quadris Azoxystrobin Section 3 (Full) Yes 6.2 – 9.2 fl
oz/A

Strobilurin

Headline Pyraclostrobin Section 3 (Full) Yes 6 – 12 fl oz Strobilurin

Headline SBR Pyraclostrobin 
+ 
Tebuconazole

Section 18 (Emergency) Yes 7.8 fl oz Strobilurin + 
Triazole

Tilt Propiconazole Section 18 (Emergency) Yes 4 – 8 fl oz Triazole

Propimax Propiconazole Section 18 (Emergency) Yes 4 – 8 fl oz Triazole

Bumper Propiconazole Section 18 (Emergency) Yes 4 – 8 fl oz Triazole

Folicur, Orius Tebuconazole Section 18 (Emergency) Yes 3 – 4 fl oz Triazole

Laredo EC Myclobutanil Section 18 (Emergency) Yes 4 – 8 fl oz Triazole



Laredo EW Myclobutanil Section 18 (Emergency) Yes 4.8 – 9.6 fl oz Triazole

Stratego Propiconazole 
+ 
Trifloxystobin

Section 18 (Emergency) Yes 5.5 – 10 fl oz Triazole + 
Strobilurin

Quilt Propiconazole 
+ azoxystrobin

Section 18 (Emergency
)

Yes 14 – 20.5 fl oz Triazole + 
Strobilurin

Domark 230ME Tetraconazole Section 18 (Emergency) Yes 4-6  fl oz Triazole

The following are approved chlorothalonil products on soybeans that have soybean rust on their labels
as of March 31, 2005.  Chlorothalonil has some activity against soybean rust as a protectant but no
systemic properties.  Reports from other countries indicate it is used as a rotation product with the
fungicides listed above, especially if the above are in short supply.

      

Bravo 
WeatherStik

Chlorothalonil Section 3(Full) Yes 1.5 – 2.25
pts/A

Chlorothalonil

Echo 720 Chlorothalonil Section 3 (Full) Yes 1.5 – 2.5 pts/A Chlorothalonil

Echo Ultimate Chlorothalonil Section 3 (Full) Yes 1.36 – 2.27
lb/A

Chlorothalonil

Equus 720SST Chlorothalonil Section 3 Suppl. Yes 1.5 – 2.5 pts/A Chlorothalonil

Equus DF Chlorothalonil Section 3 Suppl. Yes 1.25 – 2.2
lbs/A

Chlorothalonil
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