


Based on state-wide acreage, winter wheat is by far the most important small grain grown
in Michigan, followed by oats, barley and rye.



Terms needed to discuss small grain development and condition.
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SMALL GRAIN VOCABULARY |

+ Node (Joint): A region on the stem where leaves are
attached.

+ Peduncle: The top section of the stem between the flag
leaf and the head.

+ Penultimate leaf: First leaf below the flag leaf.

+ Seminal roots: Roots arising at the level of
the seed.

+ Spikelet: The flower of a grass consisting of a pair of
glumes and one or more enclosed florets.

+ Tiller: A shoot originating from the base of the plant.

Terms needed to discuss small grain development and condition.



Familiarity with the growth stages of small grains is important in accurate scouting. The 2
most commonly used scales are Feekes and Zadoks. They are general scales for cereal
grains and can be applied to wheat, oats, barley and other small grains.



Many insects and diseases have the capability to damage small grains in Michigan. These
are few of the more common ones. Levels of infestation will vary widely from year to year
and across locations in Michigan.



SMALL GRAIN INSECTS -APHIDS

x Treatment threshold to
prevent direct damage
- Seedling stage:

30 aphids/stem
| Boot to heading stage:
Photos U. of Arkansas 50 aphids/stem
Aphids and green bugs...
Carry BYDV (red-leaf) x Light-heavy infestation can
LA0ps Hiegtplant damags result in severe red-leaf
- Prior to heading, examine damage in oats, only heavy
20 stems in each of 5 infestation cause yellowing
locations. and browning

+ Once noticed, it is too late to
treat for prevention

Type of Damage: Sucks plant sap from leaves and stems. Heavy infestation may lead to
yellowing/browning, stunting, curling of new leaves, and general weakening of plants.
Aphids are also virus vectors.

Scouting: See MSU Bulletin E-2549, Insect Management in Wheat and Other Small Grains,
for details on the presence/absence scouting method and decision table.

Management: Biological = natural enemies (ladybugs, lacewings, and wasps) and diseases
generally keep populations in check



SMALL GRAIN INSECTS -TRUE ARMYWORM |

» Threshold

+ Before heading: 4 or more
larvae/ square foot

+ At heading: 2 or more
larvae/ square foot

Photos Chris DiFonzo

x When not to treat

+ If larvae are already
large (+1.5 inches),
they are ready to
pupate and will stop
feeding shortly.
Spraying probably will
not pay at this point.

True Armyworm |D:
Stripey body, may be
dark or light in color
Distinct DARK BARS
on the PROLEGS
Reticulated head
capsule (looks like
paving stones)

Life cycle: Likely migrate to Michigan each spring. Eggs are laid on the surfaces of grasses,
especially the headlands of small grains. Two to three generations per year, the first
generation in late May to early June.

Type of damage: Defoliation by larvae, first generation most damaging. Larvae eat leaves,
stems, and sometimes the heads of small grains.

Scouting: Mainly active at night and during overcast days. During the day, larvae can be
found at the base of plants and under debris.



é‘fm GRAIN INSECTS -CEREA \ BEETLE |

S

Type of damage: Usually begins on field borders of winter grain, then goes to the preferred
spring grain. Defoliation by chewing between leaf veins. Larvae feed on the surface of
leaves, while adults feed on the whole leaf. This damage gives a “frosted” appearance to a
severely infested field.

Scouting: Begin when temperatures reach 60 degrees. Check 20 stems in five areas of the
field.

Management: Cultural- Hairy varieties are less likely to be infested. Biological- wasp
parasitoids, lady beetles and various other natural enemies.
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Photos Chris DiFonzo

Outbreaks usually occur after an abnormally x
warm spring creates ideal egg-laying
conditions.

reduced and no-till acres in ag production
may favor its survival

spray decision.

Simple threshold: Apply
the at-heading threshold
for armyworm (2 per
square foot) to mixed
populations of armyworm
and sawfly.

More exact threshold:

Larvae are smaller than
% inch AND number more
than 0.4 per linear ft of
row or 0.7 per square ft

It is important to catch sawflies early before they clip heads. Scout wheat in early May
by shaking stems so larvae drop, then examine the ground for both armyworms and
sawflies. If larvae are present, then do a more thorough examination of the field to
determine # of larvae per square foot. Use one of the guidelines above to make a

Grass sawflies can occur at the same time, and in the same fields, as true armyworm, but
the two pests differ in color, number of prolegs (true armyworm = 5 pairs, Pachynematus=
8 pairs), and activity time. Armyworms are most active at night and on cloudy days, while

sawflies feed during the day.Sawfly larvae feed on leaves of small grains, but more

importantly they clip heads. In Michigan in 2010, an increase in head-clipped wheat was
attributed to sawflies. Even in mixed populations of armyworm and sawfly, sawflies
appeared to be responsible for most of the clipping. One sawfly larva may clip 10 to12

heads before it matures and drops to the ground.
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SMA

Grasshoppers White Grubs
4 per square
foot can reduce
stand, tillering
and yield in
wheat

Photo Wikipedia

Phato Chris DiFonzo

Wireworms

1 or more
Treat when there are 8 wireworms per : ,
grasshoppers or more per sq bait trap one amsussrans
yd in small plants (less than 6 "Vlee’;_bef‘)re Gardeners
in tall), or 16 or more persqyd  Pe""&

in taller plants.

Information on wire worm traps:
http://www.ipm.iastate.edu/ipm/icm/
node/1958/print

Grasshoppers:

Type of damage: Defoliation (chewing) by nymphs and adults.

Conditions favoring damage: Unplowed or fallow areas next to fields are preferred egg-
laying sites, and may contribute to populations in a nearby field. Dry, warm weather often
enhances survival of nymphs.

Management: Cultural- plowing and cultivation to destroy eggs. Biological — a fungal
pathogen can kill many eggs and nymphs under wet spring conditions. Natural enemies
include birds, rodents, amphibians, parasitic wasps, and ground beetles.

White grubs:

White grubs, particularly European chafer, are a localized problem, often depending on
soil type.

White grubs build up in undisturbed soil and are damaging to crops planted in fields broken
from sod. European chafer, an introduced grub species, has a history of infesting winter
wheat planted after soybean. MSU field trials suggest that a grub density of 4 per square
foot reduces stand, tillering, and yield of winter wheat. No insecticides are labeled for
white grub control in small grains. Fall and spring plowing of old pasture or other
established grasses with a season of clean fallow before a crop is planted is recommended.

Wireworms:
Type of damage: Feeds on germinating seed.
Sampling/ scouting: Scout for wireworms with a bait trap
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(http://www.ipm.iastate.edu/ipm/icm/node/1958/print) at least one week before planting.
Management: Cultural — spring and fall plowing of established sod is recommended before
crop planted, where practical.
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Powdery mildew
Powdery mildew causes white lesions on leaves and leaf
sheaths. Glumes and awns also can be infected when

disease is severe. Fungal growth is largely limited to
outer plant surfaces and can be easily wiped away by p |§ E6§ Fg
rubbing a finger across affected areas. Mature lesions 4= R

may have dark, reproductive structures mixed with the
white, cottony growth of the fungus.

M

Genetic resi e, foliar fungicides.

Foliar diseases like powdery mildew and rusts should be noted at all growth stages, but are
most damaging to wheat yield and quality when the flag leaf is affected.
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Notes on slide

Stagonospora nodorum blotch

The lesions of Stagonospora leaf blotch are normally
brown or tan, surrounded by a thin, yellow halo. Lesions
caused by Stagonospora leaf blotch are more irregular

in shape and often have a darker color than those of

tan spot. The presence of small, honey-colored fungal
reproductive structures is diagnostic for Stagonospora
nodorum blotch; however, these reproductive structures
are only visible with considerable magnification.

Manag Genetic resi e, foliar fungicides, crop
rotation, fungicide seed treatment.

WHEAT
RiskeaER
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Septoria tritici blotch

This fungal disease causes tan, elongated lesions on
wheat leaves. Lesions may have a yellow margin, but

the degree of yellowing varies among varieties. The
dark, reproductive structures produced by the fungus are
key diagnostic features and can often be seen without
magnification. This disease is also known as speckled
leaf blotch.

M Genetic resi: e, foliar fungicides, crop

2
rotation.

Notes on slide

15



Leaf rust

Small, orangish-brown lesions are key features of leaf
rust infections. These blister-like lesions are most
common on leaves but can occur on the leaf sheath,
which extends from the base of the leaf blade to the stem
node. Lesions caused by leaf rust are normally smaller,
more round, and cause less tearing of the leaf tissue than
those caused by stem rust.

M Genetic resi , foliar fungicid

5

Notes on slide

WHEAT
DISEASES

\ \
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Stem rust

Stem rust causes blister-like lesions on leaves, leaf
sheaths, and stems. Infection of glumes and awns is also
possible. The reddish-brown spores of the fungus cause
considerable tearing as they burst through the outer
layers of the plant tissues. Mature stem rust lesions are
more elongated than those of leaf rust.

Management: Genetic resistance, foliar fungicides.

Notes on slide

WHEAT
DISEASES

\ \
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Notes on slide

Stripe rust

Stripe rust causes yellow, blister-like lesions that are
arranged in stripes. The disease is most common on
leaves, but head tissue also can develop symptoms when
disease is severe. Outside the United States, this disease
is sometimes referred to as yellow rust.

M Genetic resi e, foliar fungicides.

WHEAT
REESSES.
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Fusarium head blight

Symptoms of Fusarium head blight include tan or light
brown lesions encompassing one or more spikelets. Some
diseased spikelets may have a dark brown discoloration
at the base and an orange fungal mass along the lower
portion of the glume. Grain from plants infected by
Fusarium head blight is often shriveled and has a white
chalky appearance. Some kernels may have a pink
discoloration.

YWHEAT
RISEASES

Management: Avoid the most susceptible varieties and
planting into corn residue, foliar fungicides.

Fusarium head blight impact both yield and quality. The grain infected contains DON, or
vomitoxin, and can be docked or rejected when tested at point of sale.
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Barley yellow dwarf

This viral disease causes wheat leaves to have a yellow or
red discoloration. The discol is often more intense
near the tip of affected leaves, giving them a flame-like
appearance. Barley yellow dwarf often occurs in patches
within a field. The size and distribution of these patches
depends on the feeding activity of aphids, which spread
barley yellow dwarf virus. Infected plants within these
patches may be shorter than neighboring healthy plants.

A

351,

2 Genetic resistance, yed planting date,
insecticide seed treatment.

BYDV is also referred to as ‘red leaf’ in oats.

WHEAT
REESSES.
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Notes on slide

Take-all

This fungal disease causes wheat to die prematurely,
resulting in patches of white heads in otherwise green
fields of wheat. Plants infected by take-all normally
have a black discoloration of the lower stem and roots.
Frequently, the disease is most severe in wet areas of a
field and near field edges where the fungus survives in
association with grassy weeds.

Management: Crop rotation, control grassy weeds.

WHEAT
RBEIER.
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Self-explanatory
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Photos: USDA ARS Cereal Disease Laboratory

OAT
DISEASES

Crown Rust

The disease spreads from leaf to leaf as pustules release spores. Under conditions ideal
for the disease, new pustules can form in 7 to 10 days. Damage to the oat plant is due
to leaf damage, especially the flag leaf, or top leaf on the plant. This results in
decreased photosynthesis and interference with grain fill. Moderate infection can
reduce yields by 10 percent. As the severity increases, losses will increase, with crop
failure possible if a susceptible cultivar is grown and conditions are ideal for the disease

Crown rust is the primary disease problem in Michigan oats.
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Barley is susceptible to most wheat disease problems. Net blotch is specific to barley.
Wheat and other cereal crops are affected by spot blotch, but to a lesser extent.

24



Notes on slide

BOBLEY
RIZF

Spot Blotch

Symptoms

Elongated brown spots, 2 to 10mm in length

appear on the leaves and stems. Brown areas are

surrounded by yellow tissue.
Caused by: Bipolaris sorokiniana

Control measures:

» Resistant varieties

» Reduction of continuous barley
« Reducing infected stubble

» Use of fungicides
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Symptoms of Net Blotch on barley
¥

Notes on slide

Net Blotch

Symptoms

Light brown spots with distinctive, dark brown net-like
patterns appear on the leaves. As they enlarge they
join to form dark-brown stripes in a ‘net’ formation
that distinguishes it from spot blotch.

Caused by: Pyrenophora teres

Control measures:

Resistant varieties

Reduction of weed hosts
Reduction of continuous barley
Reducing infected stubble

Use of fungicides
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Weed scouting is included in a different segment of the program. Management details can
be found in the MSU Weed Control Guide for Field Crops.
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SMALL GRAIN SCOUTING CALENDAR

x Michigan wheat insect scouting calendar

April May June July Aug Sept Oct/Nov

| Cereal leaf beetle |

Hessian fly

|Aphids | | |
|Ar-myworrn |

Hessian fly

Wheat

European chafer grubs

Winter cutworm

This chart gives a good idea about the times to be alert for particular insect problems.
Times will vary between southern and northern parts of the state.
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N FLY

CEREAL LEAF BEETLE

The Minnesota small grain scouting calendar combines growth stage, agronomic scouting
tasks, weed/insect/disease scouting tasks.
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Figure 5.6.1. Winter wheat IPM scouting calendar.

Qocastonal September _ October _November _Dec.-Mar. il June July
Planter poor seed germination, poor soil
concitos, vertabrate damage (bids, rodenis),
herbicide injury, corea leat beetie stand counliassessment
to tillering)
Sl!\ﬂawm mrwmlurﬂgpmuurs ‘weed survey, virus ‘Snow moid, herbicide injury, hail, frosuTreeze,
erought Weeds.
Wbﬂ dwarf), MM DGWW , white grub, weed surve weed survey
wireworm, aphids, cutworms, amyworm, cereal leaf |
nee:nas,vanmledanwmaeﬂe) ‘walch for “sccasional”

mmmemm

"Tea spots (Seplona nodorum biolch, tan spal, powdety  Ferbicade injury, hal, osUieeze, drougr, ‘monitor closely for virus diseases
mildew, leaf rust), cereal leaf beeties, watch for ‘armyworm, aphids, cutworms, fal armyworm, Discascs

“occasional” pests/problems

Flowering to Grain Ripening .

"Roat and GIown 1015, CUIWOTTS, SiTTyworm, Fusarum Wind, excessive nitrogen, 1o0ging, nutrient "‘°"'°|°' clasely for fungal diseases

head blight / scab, viruses, buni, smut, leal Spots (powdery — deficiency, siripe rust, ammyworm, stalk borer, | |
midew, Stagonospora mmew Ieaf rust),  European com borer, fal amyworm, wheat stem
cereal leaf beeties, walch for “occasional” pestsiproblems  sawfly, grasshoppers, white grub, wireworm, flea

European com borer, gmlsshooﬁels

June J

Sample small grain scouting from Cornell University, New York



Basing scouting activities on growth stage makes sense and can be applied in any location.
These are the 5 growth stages most important for scouting.
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