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Also known as: cockspur grass, barnyard millet, watergrass, chicken panic grass, cocksfoot panicum, wild millet.

Biology Where is barnyardgrass a problem?

Barnyardgrass is a summer annual grass species in
the Poaceae family. It is a globally successful weed
due to its prolific seed production, seed dormancy,
ability to grow rapidly in a broad range of climates,
and its ability to flower throughout the growing
season. It also grows well in wet soils.

Barnyardgrass in soybeans. Photo credit: Muthukumar Bagavathiannan,
Texas A&M University

Barnyardgrass is a widespread and common weed
species in agronomic crops, given that it thrives in
temperate and tropical regions. It is reported as a
weed in 36 different crops in 69 countries. It can be
found invading grain crops, rice fields, root crops,
waste lands, ditch banks, gravel pits, roadsides,
marshes, wet meadows, pastures, floodplains,
lakeshores, streambanks, and other disturbed areas
during periods of non-use.

Barnyardgrass is an introduced species to the
United States, and is believed to have originated in
Eurasia.

Because of its ability to adapt to saturated soils and
flooding, it is considered the principal weed in rice
systems worldwide.

To date, there are 46 unique cases of herbicide-
resistant barnyardgrass biotypes reported
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worldwide, with 75% of those occurring in rice
systems.

What is the emergence pattern of

barnyardgrass?

Upon reaching maturity on the mother plant,
barnyardgrass seeds are dormant. This dormancy is
broken over the winter months, and barnyardgrass
starts emerging in mid-spring, after soils have
warmed to 60 to 100°F, with an optimum
temperature for germination of 77 to 100°F.
Exposure to small amounts of light promotes
germination of some seeds, especially after burial
over the winter.

Optimal seedling emergence occurs when seeds are
in the top inch of soil, but substantial emergence
can occur from seeds at 1 to 2 inches deep. In
flooded conditions, emergence is primarily from the
top 0.8 inch.

Barnyardgrass emergence periods vary by region
and latitudes. Farmers should be mindful of seedling
emergence patterns in their locality for
management decision making.

What is the lifecycle of barnyardgrass?

Barnyardgrass is strictly an annual species, but
emergence, growth and development will vary
depending on the region and field conditions.
Within a few weeks of emergence, seedlings begin
to develop tillers. Under good growing conditions a
single plant can produce up to 15 tillers. Tillers
rapidly elongate in mid-to-late summer and enter
the reproductive stage.

A dense flower head (panicle) forms at the upper

end of the tillers. Development of seed heads
occurs over a period of a few weeks, but all the
seeds on a given seedhead develop at the same
time. Barnyardgrass seeds mature about 20 days
after heading.

Barnyardgrass Lifecycle

Height in feet
N

May June July August September

Figure adapted from Loux et al., 2006. Photo credits: Claudio
Rubione, University of Delaware, and Mizzou Weed ID Guide
https://weedid.missouri.edu/weedinfo.cfm?weed_id=98

How does barnyardgrass spread?

Mature barnyardgrass seeds will usually fall and
land within inches of the mother plant. The most
common means of long-distance seed dispersal is
the introduction of contaminated crop seed at
planting. Other forms of barnyardgrass seed
dispersal include water, as the lightweight seeds can
remain afloat for four to five days. This
characteristic can be important in rice production or
in regions utilizing irrigation canals and surface
drainage systems. Seed-eating birds can spread
seeds as well. Barnyardgrass was one of the most
common weed species found in the digestive
systems of waterfowl surveyed along the Mississippi
River flyway. Moving tillage or harvesting
equipment within and between fields can also
spread seed.
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Barnyardgrass in a field experiment, Eagle Lake, TX. Photo
credit: Rui Liu, Texas A&M University.

How many seeds can barnyardgrass

produce and how long can those seeds
survive?

Seed production can vary from 2,000 to 100,000
seeds per plant under field conditions. When
barnyardgrass emerges simultaneously with corn,
plants produce 14,400 to 34,600 seeds per m2, but
when barnyardgrass emergence is delayed to the
four-leaf corn stage, only 1,200 to 2,800 seeds are
produced for the same area.

Most barnyardgrass seeds are viable for at least
three years when buried in the soil, but a few seeds
can persist for up to 13 years.

What other biological weaknesses does

barnyardgrass have that can be targeted
with management techniques?

As light exposure stimulates barnyardgrass
germination, practices that shade the soil surface
will help reduce seedling densities. These practices
include cover crops, the rapid establishment of a
dense crop canopy, and no-till cropping to expose
weed seeds to predation and the elements.
Conversely, burying seeds to depths of greater than
four inches with tillage, can also suppress
emergence.

Herbicide resistance

‘Single-resistant Multiple-resistant
‘populations populations
1: ACCase Inhibitors: Clincher, Poast, Select . , .
2: ALS Inhibitors: Pursuit, Accent L ] #
4: Auxin Mimics: Facet . # ,
5: PSIl Inhibitors: Aatrex, Metribuzin, Princep, Stam . ‘ ‘
9: EPSPS Inhibitors: Glyphosate @
13: DOXP Synthase Inhibitor: Command .
[ 15: Long Chain Fatty Acid Inhibitors: (Thiocaramates) Balero . .

This diagram shows reported herbicide-resistance
for barnyardgrass in the US; both resistance to a
single herbicide group as well as resistant to
multiple herbicide groups. The diagram is based on
reports to the International Herbicide-Resistant
Weed Database and published research.

Contact your local extension office for details about
resistance in your area and management options.

*Herbicide names listed are not the only products
that contain these specific active ingredients. Please
check herbicide labels for more information. Last
updated: 03/16/2023.
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Mature barnyardgrass that developed in absence of
competition. Photo credit: Muthukumar Bagavathiannan,
Texas A&M University

Integrated weed

management strategies

Cultural Tactics can take advantage of the later
emergence timing of barnyardgrass (compared to
many other problematic weeds).

All Crops: An early planting date can give cash crops
a head start on barnyardgrass. Small grains, either
fall- or spring-planted, are good rotational crops
since a standing crop can significantly suppress
barnyardgrass emergence.

Cultural practices that shade the soil will also
improve control since light is critical for both the
germination and establishment of barnyardgrass.
Using narrow-row spacing or higher seeding rates
can result in faster crop canopy closure and
increased weed suppression.

For example, soybean crops planted in 30-inch rows
do not shade the soil as quickly as crops seeded at
15-inches or drilled. For example, soybean crops
planted in 30-inch rows do not shade the soil as

quickly as crops seeded at 15-inches or drilled. The
narrow row spacing reduces barnyardgrass biomass
and seed production potential.

Barnyardgrass responds to nitrogen applications
with rapid growth. So, fertilizer applications should
be timed to maximize crop development.

Rice: Barnyardgrass is an example of a weed taking
on some of the crop’s attributes to avoid control
(crop mimicry). As a result of thousands of years of
intensive hand weeding in rice fields, barnyardgrass
seedlings were able to survive by developing a very
similar appearance to rice. In many cases
barnyardgrass seedlings were mistaken for rice and
unintentionally transplanted in rice paddies and
thus escaped subsequent hand weeding.

Alternative methods of rice establishment, where
feasible, can improve barnyardgrass control. Water-
seeding of rice (common in CA), for example, is
more effective in controlling barnyardgrass (and
several other weeds), compared to the dry-seeded,
delayed-flooded system commonly practiced in
Southern U.S. rice production. In water-seeded
systems, a flood depth of at least 5 inches is
preferred. Flooding is an important weed control
tool in organic rice systems as well.

Variations in flooding practices can also impact
barnyardgrass emergence and density. Any delays in
flood water establishment especially in the tail end
fields may allow for barnyardgrass to emerge before
flooding; once emerged, it has the ability to
continue to grow in the flood water. Start a rice crop
in a clean field regardless of the establishment
system.

In fields heavily infested with barnyardgrass,
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delayed fertilizer applications can improve rice
competitiveness and yields. Split nitrogen
applications at 8 and 12 weeks after crop emergence
can increase rice yield compared to an early set of
applications at 3 and 8 weeks after emergence.

'..'. _‘ﬁf

Early flowering
barnyardgrass seed
head. Photo credit: Rui
Liu, Texas A&M
University.

Mechanical methods such as tillage can play a role in
barnyardgrass management. Barnyardgrass seed
germination is favored by tillage, so practicing no-till
can minimize seedling densities. No-till also exposes
seeds to wet/dry cycles and greater temperature
fluctuations that can reduce weed seed viability near
the soil surface.

However, burying seeds with moldboard plowing is
also an effective method of managing barnyardgrass
seeds since they will not emerge when buried
deeper than four inches. It is important that seeds
remain buried for a few years, since buried seeds
retain viability for a longer period than seeds closer
to the soil surface. Frequent moldboard plowing
results in returning viable seeds to the soil surface
where they are likely to germinate and emerge.

Likewise, shallow tilling, such as chisel plowing or
discing can stimulate germination and favor weed
emergence. Given its relatively short germination
period, barnyardgrass is a suitable species for stale
seedbed practice. In this practice, tillage is used to
prepare a seedbed and stimulate seedling
emergence, encouraging the weed seeds to emerge
and subsequently be controlled with light tillage or a
herbicide application.

Barnyardgrass seeds are larger than most grass
species, so they are able to germinate from a little
deeper in the soil. Blind tillage with rotary hoeing or
flex-tine weeding will destroy plants in the white-
thread stage near the soil surface but this practice is
not as effective on barnyardgrass as it is on small-
seeded species. Interrow cultivation can be effective
when cultivators are set to fully dislodge or bury
seedlings. Since barnyardgrass has a relatively short
emergence period, there is less risk of stimulating
new emergence when cultivation is used.

Mowing is not as effective of a control method for
barnyardgrass as it is for broadleaf species. Mowing
must be done frequently to reduce viable seed
production.

Using harvest weed seed control to manage
barnyardgrass is another possible option, but it
needs to occur as soon as the crops are ready for
harvest for maximum effectiveness. Barnyardgrass
shatters its seed soon after maturing, so a significant
portion of the seed may no longer be on the plant
for some late-harvested crops or during delayed
harvest seasons. For example, two weeks after
soybean maturity, 85% percent of barnyardgrass
seeds were retained by plants, but at four weeks
after soybean maturity, only 5% were retained.

Biological control of barnyardgrass, such as microbial
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herbicides, has had limited success. Barnyardgrass
seeds collected from digestive systems of waterfowl|
had up to 10% viability when collected in the
intestines.

Chemical control with multiple effective herbicide
modes of action is a good approach to control
barnyardgrass and mitigate selection pressure for
herbicide resistance. It is important to know the
status of herbicide resistance in your region before
selecting specific herbicides. Barnyardgrass has
evolved resistance to common herbicides (Herbicide
Resistance chart above).

Rice: Clomazone (Group 13) is a very effective
preemergence herbicide. Thiobencarb (Bolero)
(Group 8) is applied delayed preemergence to the
crop. Postemergence options include Group 1
[cyhalofop (Clincher)]; Group 2 [bispyribac
(Regiment), penoxsulam (Grasp)]; Group 4
[quinclorac (numerous), florpyrauxifen (Loyant)]; or
Group 5 [propanil (Stam)]. In herbicide-resistant rice
varieties, imazethapyr/imazamox (Group 2) or
quizalofop (Group 1) herbicides could be utilized for
effective control.

Soybeans: Soybean fields should start clean, with
either tillage or burndown herbicide products. Use a
residual herbicide such as a Group 15 (S-metolachlor,
acetochlor, pyroxasulfone, or dimethenamid), Group
13 (clomazone), or Group 3 (pendimethalin or
trifluralin). Postemergence control can be achieved
with an ACCase inhibitor (Group 1 such as
fenoxaprop, quizalofop, or sethoxydim) at early
growth stages. But for populations resistant to
Groups 1 or 2, glyphosate (Group 9) or glufosinate
(Group 10) are other options when used with the
appropriate soybean herbicide-tolerance traits.

Corn and Grain Sorghum: Examples of effective soil-

applied herbicides include Group 3 (pendimethalin);
Group 5 (atrazine, simazine); or Group 15
(acetochlor, dimethenamid, pyroxasulfone, or S-
metolachlor).

Postemergence control options include Group 2
(nicosulfuron ); Group 9 (glyphosate); group 10
(glufosinate); or Group 27 (tembotrione or
topramezone).

Barnyardgrass plants that have survived a
postemergence herbicide and begin to regrow will
need to be removed before they produce seed to
ensure that herbicide-resistant populations do not
develop.

Refer to your local extension’s weed management
guide for effective herbicide options.

Similar weed species

Echinochloa colona (junglerice) is a similar weed
species belonging to the same genus. Junglerice can
be as abundant as barnyardgrass and is
morphologically similar except that junglerice may
often have distictive purple banding on the leaves
and/or purple pigmentation in stem, leaf margins
and inflorescences. Moreover, junglerice typically
exhibits a spreading growth habit compared to the
erect growth of barnyardgrass.

There are a wide variety of related Echinochola
species such as E. orizoides (early watergrass) and E.
oryzicola (late watergrass). They all have similar
characteristics and may respond similarly to several
of the control options. Echinochloa crus-galli var.
frumentacea (“billion-dollar grass”, “Japanese
millet”) is a similar species that was promoted as a
forage crop but because of considerable drawbacks
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Distinctive purple banding on junglerice, which barnyardgrass Japanese millet cover crop. Seed heads are similar to that of

dogs no.t display. Photo credit: Jack Kelly Clark. University of barnyardgrass but have a larger seed and overall higher plant

California biomass. Photo credit: Spencer Samuelson, Texas A&M
University.

compared to traditional grass forages, it lost
popularity. Japanese millet is often used today as a
fast-growing cover crop.
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