Uf UNIVERSITY OF ARKANSAS
DIVISION OF AGRICULTURE

Cooperative Extension Service

Winter Annual Grasses
for Livestock in Arkansas

John Jennings
Extension Livestock
Specialist - Forages

Arkansas Is
Our Campus

Visit our web site at:
http://www.uaex.edu

Introduction

Winter annual grasses are
important to Arkansas livestock
production. Forages that fall into the
“winter annual” category include
small grains (winter wheat, rye, oats,
triticale), annual ryegrass and Matua
prairie grass. Winter annuals decrease
dependence on stored or purchased
feed by providing green grass for
grazing in the cooler months. When
overseeded into dormant bermudagrass
or bahiagrass pastures, winter annuals
produce forage on acreage that would
otherwise be non-productive in winter.
Lastly, wheat pastures have potential
to be used for both cool-season grazing
and grain production.

Winter annual pastures are
suitable for beef and dairy cattle,
sheep, goats and horses. Forage quality
is excellent. Winter annual hays tested
through the ABIP program since
1985 have averaged near 12 percent
CP, with most in the range of 7 to
17 percent CP. Average TDN has tested
near 55 percent TDN with most in the
range of 48 to 62 percent TDN. The
qguality of winter annuals selected and
eaten by grazing animals should be
higher than that of hay and usually
meets livestock requirements for
energy and protein.

The disadvantages of winter
annual pasture are few and easily
controlled with management. Small
grain pasture, especially wheat, can
cause bloat in cattle when forage is
lush. Small grain bloat is easily
prevented by providing animals with
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a monensin supplement or block.
Potential mineral deficiency problems
(grass tetany, micronutrient deficien-
cies) are prevented by feeding a good
trace mineral supplement. When
winter annuals are heavily fertilized
with N at times when growth is slow
because of cool and cloudy weather,
nitrate toxicity occasionally occurs.

Winter annuals typically are
planted in fall as early as local
conditions allow. Earliest planting
and best fall growth are possible on
clean-tilled soils. When sod-seeded,
they must be planted later and
generally make only a moderate
amount of growth in fall as a result of
competition from summer grasses.
Little growth occurs during the coldest
part of winter (December and January),
but moderate use can be made of
stockpiled fall growth during this time.

Winter annual foliage may burn
during severe cold spells and, there-
fore, tends to be lost if not grazed.
Accumulation of a large amount of
standing forage may also contribute
to development of rusts and insect
problems. In spring, winter annuals
undergo their greatest growth, even-
tually heading and dying. The specific
timing of maximum growth, heading
and dying is dependent on the forage
species and location within the state.

Table 1 shows yields from winter
annual variety tests conducted at
Fayetteville and Hope, Arkansas.
Averages are given across all varieties
that were tested at both sites in the
same years (1986 to 1988). Yield
ranges reflect the single worst and

University of Arkansas, United States Department of Agriculture, and County Governments Cooperating



Table 1. Average dry matter yields and yield ranges for winter annual grasses in north and south Arkansas.

Fayetteville (north) Hope (south)

Average Yield Yield Range Average Yield Yield Range
Species (Ib/acre) (Ib/acre) (Ib/acre) (Ib/acre)
wheat 4,006 2,611 - 9,633 4,313 2,619 - 5,465
cereal rye 8,244 4,997 - 11,339 7,249 4,281 - 10,591
triticale 7,926 6,008 - 8,767 7,307 4,166 - 10,517
oats 6,886 777 - 8,482 4,264 3,582 - 4,946
annual ryegrass 8,860 1,048 - 13,735 10,096 6,107 - 13,336

best yields among all varieties tested at either site
from 1985 to 1992. In general, small grains tended to
yield more in Fayetteville (north Arkansas) than in
Hope (south Arkansas). Annual ryegrass yielded more
forage than small grains at both locations. When
averaged across all tested varieties, ryegrass yields
were higher in south Arkansas than north Arkansas
because of poor performance by cold-susceptible vari-
eties in the north. When only varieties with good cold
tolerance were compared, yields were similar in both
regions.

Winter Annual Species and Varieties

Are some varieties better than others? All
livestock producers who depend on forages for most of
their feed have an intense interest in forage varieties.
However, forage species, fertility and harvest manage-
ment all have larger effects on yield and quality than
does variety within species. Therefore, when selecting
a variety, the key is to select one with a proven track
record of good performance in the same region where
it is to be used. Adaptation to soil conditions (soil
type, drainage, pH), local climate (rainfall, minimum
and maximum temperatures) and tolerance or
resistance to local plant diseases and insect pests are
the critical issues.

Wheat. Winter wheat is the most widely grown
winter annual in the U.S. Most wheat grown in
Arkansas is soft red winter wheat. It is dependable,
high in quality, adapted to a range of climates and
soils and tolerant of grazing. Wheat grows at temper-
atures between 38°F and 77°F. In Arkansas, most
sod-seeded wheat pastures are used solely for grazing
and potentially provide pasture from January to
April, with peak forage availability in March. Once
wheat has begun to head, regrowth potential is
minimal. Wheat also has potential as a dual-purpose
crop where grown for grain. If cattle are removed
from soft red winter wheat pastures at the time
wheat stems begin to elongate (jointing), a grain crop
can be harvested with little effect on grain yield.
Dual-purpose wheat may provide grazing as early as
November when planted early under ideal conditions.

The seed cost per acre to plant wheat is consistently
among the lowest of all the winter annual forages,
which contributes a great deal to its popularity.

Almost all wheat varieties were developed for
maximum grain yield under a specific combination of
environmental factors to fit specific areas of the U.S.
There is little data on forage production of soft red
winter wheat varieties, although Oklahoma
researchers found that grain yield was not a good
predictor of prejointing forage production in hard red
winter wheat varieties. It is not proven whether the
same relationship holds for soft red varieties.
Therefore, the most important consideration when
selecting a soft red wheat variety should be adaptation
to local conditions.

Arkansas Small-Grain Cultivar Performance Tests
is published annually by the Arkansas Agricultural
Experiment Stations. This publication reports only
grain yields, but some useful information for screening
wheat varieties for forage potential can be found in it.
Useful information in the report includes disease
ratings in different parts of the state (low disease
ratings are desirable for both forage and grain
production) and date of heading (which can vary
among varieties by up to three weeks at a location).

Some wheat varieties with generally good track
records for forage production in Arkansas include
‘Hickory’, ‘Jaypee’, ‘Jackson’ and ‘Madison’. There are
many, many others that may do as well or better.

Rye. Rye is the second most common small grain
grown for forage in Arkansas. Rye is unique among
the small grains in that it can reseed itself to some
extent. This makes it unwanted for winter grazing
where a grain crop will also be harvested, because
volunteer rye is difficult to remove from wheat grain
crops. However, rye is an excellent winter annual
choice when all forage will be grazed. It grows at
cooler temperatures than any other winter annual,
and on average makes more forage in late fall, winter
and early spring than wheat, oats or annual ryegrass.
Rye is the earliest to head of all the winter annuals



but will make some regrowth if not grazed too close
and often. When given a choice, cattle find rye to be
slightly less palatable than other winter annuals. Rye
is the best winter annual species for wetter soils. Rye
seed is usually more expensive than wheat, but since
rye often yields more forage, it is often cost effective.

Some rye varieties were developed specifically
for forage. These include ‘Koolgrazer’, ‘Elbon’, ‘Maton’,
and ‘Wintergrazer 70'. Cattle producers should avoid
planting rye varieties that were developed for grain
production.

Triticale. Triticale was developed by crossing
wheat with rye. It retains the high palatability of
wheat with the vigor of rye, has produced yields
similar to rye in Arkansas forage tests and has an
intermediate heading date. It is not as cold-tolerant
as rye. Seed is usually more expensive than rye and
can be difficult to obtain. If seed can be obtained at a
price near that of rye seed, triticale may be a good option.

Oats. Oats are not as widely used as wheat or rye
but have some excellent characteristics. Oat forage is
extremely palatable. Compared to wheat, oats make
more fall growth, head out slightly later in spring and
typically yield slightly less. The price of oat seed is
generally intermediate between wheat and rye. The
main disadvantage of oats is lack of cold tolerance,
and a severe winter poses the risk of extensive stand
loss in any part of Arkansas. Oats are also more
susceptible to leaf rusts than wheat or rye, especially
in southern Arkansas.

The Arkansas Small-Grain Cultivar Performance
Tests report contains winter-kill and rust rating
information for oat varieties that were evaluated for
grain production. ‘Ozark’ and ‘Bob’ are time-tested
varieties for forage throughout the state.

Annual ryegrass. Annual ryegrass is an
outstanding winter annual forage for Arkansas. This
grass will reseed itself aggressively if allowed,
although drilling some new seed every year is
recommended as insurance. The forage is palatable,
high-quality and abundant, and average yields are
higher than for any of the small grains. This grass is
later to mature than small grains, reaching peak
production in early May and often producing some
forage well into June. Ryegrass will tolerate wetter
soils than wheat or oats and is more tolerant of poor
fertility than the small grains. Annual ryegrass is the
best winter annual for emergency plantings. It may
succeed when planted as late as December in south
Arkansas, although the risk of frost damage is higher.
Ryegrass can also be planted from late January to
February as an emergency spring forage. The seed
cost per acre to plant ryegrass is similar to the cost of
planting wheat, making it a very economical choice.

The key factor when selecting a ryegrass variety
for regions of Arkansas is cold tolerance. Leaf rust is
not usually a serious problem on ryegrass in
Arkansas, but varieties do differ in resistance to rust
if this is a local problem. There is some variability in
heading date among varieties. ‘Marshall’ is the
time-tested variety throughout the state, and its
performance is still hard to beat. Other varieties that
can perform well throughout the state are ‘Jackson’,
‘Surrey’ and ‘Rustmaster’. In southern regions, ‘Gulf’,
‘Multimo’, ‘Tetrablend 444’ and ‘Florida 80’ can be
used, but these varieties lack enough cold tolerance
for northern regions. There are many new varieties of
annual ryegrass that have performed as well as
‘Marshall’ in forage tests in neighboring states but
have not yet been widely tested by actual use in
Arkansas. These promising new varieties include
‘Big Daddy’, ‘Stampede’, ‘Passerel’, ‘Ribeye’ and ‘Rio’.

Matua prairie grass. Also known as Matua
rescuegrass, this grass is a member of the brome
family. It is a perennial plant in Australia and
New Zealand where it was developed. However, in
Arkansas it is unlikely to survive the hot summers
unless irrigated and, therefore, has most promise if
managed as a winter annual. This forage has yielded
up to 11,900 pounds per acre in Arkansas forage
tests but has not been widely tested through actual
use and should be considered cautiously by those
interested in trying it. It requires a sandy, well-
drained soil and will not do well on wet, heavy clay
soils. Seed is readily available but is expensive
compared to other annuals.

Mixtures. Planting mixtures of winter annual
species stretches the supply of high-quality forage
over a longer period when an early-maturing species
is grown in combination with a later-maturing one.
Commonly used mixtures are wheat/annual ryegrass
and rye/annual ryegrass. A three-way mixture, such
as wheat/rye/annual ryegrass, provides early-, mid-
and late-season grazing.

Winter Annual Establishment

The first step in establishing winter annuals is
selecting a suitable site. The best soils for winter
annuals are well-drained and fertile. Some winter
annuals are more tolerant of short-term waterlogging
than others, but none will tolerate it indefinitely.
Wet soils also interfere with timely planting and
contribute to trampling damage by grazing livestock.

Winter annuals can be established using tillage or
no-till. In Arkansas, most winter annual pastures for
beef cattle on heavy soils are no-tilled into dormant
bermudagrass or bahiagrass pastures. The sod



provides support for planting equipment and cattle
when the soil is wet, and sod-seeding allows more
months of grazing on the same land. The primary
advantage of using tillage to establish winter annuals
is that stands can be planted earlier and established
faster to produce more fall forage when competition
from existing sod is absent. However, heavy stocking
in wet weather is likely to damage or destroy stands
on prepared seedbeds unless drainage is excellent.
Total season forage yield is usually higher on tilled
ground because of higher early production.

Spring forage production is generally similar for
tilled and no-tilled stands. In north Louisiana,
‘Marshall’ annual ryegrass yield was 55 percent
higher per year and ‘Maton’ rye yield was 14 percent
higher per year on tilled versus sod-seeded ground. It
is worth noting that winter annual variety tests are
almost invariably conducted on tilled plots. Therefore,
a reduced level of forage production should be expected
when those varieties are sod-seeded.

Establishment of winter annuals into bahiagrass
is likely to be more difficult than into bermudagrass
because of the extremely competitive nature of
bahiagrass, which grows later into the fall than
bermudagrass. In Georgia, winter annual forage yields
and cattle gains per acre were 11 and 26 percent
higher, respectively, when sod-seeded into Coastal
bermudagrass than into Pensacola bahiagrass.

Overseeding permanent grass pastures with
winter annuals usually decreases annual yield of the
perennial grass to some extent as a result of shading
and competition in spring. This is especially a concern
with annual ryegrass because it grows so late into
summer. In a Tennessee trial, ryegrass produced
more spring forage than wheat, rye or oats (3,598 vs.
1,642, 1,955 and 2,205 pounds per acre, respectively)
and increased total forage production per acre for the
year but decreased summer yields by 27 percent on
common bermudagrass and 20 percent on Midland
bermudagrass. Most of the bermudagrass yield
depression occurred in June, with stands recovering
later in the season.

Ongoing research at the SWREC confirms that
management of ryegrass is critical to preventing
excessive delay of bermudagrass development.
Pastures should be stocked heavily enough in April
and May to prevent formation of a dense canopy of
headed-out ryegrass that will shade the understory
warm-season grass and delay its growth. If extra
cattle cannot be added to pastures to handle the flush
of ryegrass growth, part of the pasture should be set
aside for a hay cutting to be made when ryegrass is
in the boot to early head stage. Otherwise, forage
may temporarily be in short supply during the
transition period from ryegrass to warm-season grass.

Competition from warm-season sods that have
not yet gone dormant is the most serious problem for
early sod-seeding of winter annuals in Arkansas.
Warm-season grass on no-tilled sods must be controlled
in some way prior to planting winter annuals. Actively
growing warm-season grasses rob water and soil
nutrients from winter annual seedlings, and shade
from a tall grass canopy slows down seed germination
and seedling growth. Even if already dormant, thick
dried grass residue also shades seedlings and can
interfere with correct seed placement when drilling.
For best annual stands, warm-season grass residue
should be no more than 2 inches in height when
annuals are drilled, and the warm-season grass
should not be actively growing. Residue can be
managed by close grazing, bush-hogging or making
a hay cutting prior to drilling.

The easiest method of sod control is to delay
planting until the sod is dormant or nearly so.
Recommended planting date for winter annuals in
southern Arkansas is late September to late October.
In northern Arkansas, winter annuals are sod-seeded
in late August to early October. At these times,
bermudagrass growth rates are slow because of
decreasing temperatures (night temperatures less
than 60°F) and day length, and moisture is usually
adequate for seed germination. Winter annuals can
be planted as early as late August in tilled soils
throughout the state because sod competition is not
an issue.

Shallow (1 inch) disking of sods to destroy no
more than one-third of the sod before or immediately
after planting may allow earlier planting and earlier
growth of winter annuals on sandy or loamy soils. In
northeast Texas, disking improved ryegrass yields
over close mowing or chemical sod suppression. On a
silt loam in northeast Louisiana, disking bermuda-
grass improved yields of both drilled and broadcast
ryegrass. However, on a sandy soil in central
Louisiana, disking did not improve ryegrass-clover
yields, subsequent bermudagrass yields or stocker
cattle performance. And, on heavy silt loams in
Tennessee, disking bermudagrass sods at planting
depressed bermudagrass yields the following summer,
and the depression was worse for tight-sodded
common bermudagrass than for a more open Midland
sod. Disking of heavy clay soils also is undesirable
because it increases roughness of the field.

The success of early sod-seeding sometimes
improves if sods are encouraged into early dormancy
by application of paraquat or glyphosate prior to
planting. In Louisiana, September suppression of
bermudagrass with paraquat or glyphosate yielded
27 percent more ryegrass forage at first harvest
(December or January) and more total forage from
December to May than preparation of sods by



mowing. In Alabama, glyphosate was more effective
than paraquat for sod suppression on bahiagrass, but
neither herbicide improved winter annual stands on
bermudagrass. In Fayetteville, fall production of wheat,
rye or oats forage was not improved by suppression of
bermudagrass pastures with 1 quart per acre of
glyphosate applied in late September. In Overton,
Texas, sod suppression with glyphosate did not
improve ryegrass production over close mowing. Since
results of chemical sod suppression are inconsistent,
chemicals are expensive and non-chemical winter
annual establishment is not difficult, use of chemicals
is hard to justify economically.

Small grains should be drilled at rates of 90 to
120 pounds per acre (1 1/2 to 2 bushels per acre) and
depths of 1/2 to 1 inch. Higher seeding rates are
usually used when small grains are planted alone,
and lower rates when planted with annual ryegrass.
If small grain mixtures are used, rates should be split
among the components (i.e., 120 pounds per acre =
60 pounds of wheat plus 60 pounds of rye). Mixtures
of small grains can be drilled in one pass over the
field if seed of the different types is layered in the
seed box. Simultaneous drilling of ryegrass and small
grains requires a second seed box because the smaller
size and lower planting rate of ryegrass seed will
prevent good mixing of the two types of seed in a
single box. Annual ryegrass is drilled at rates of
30 pounds per acre if planted alone and 20 pounds
per acre if planted with small grains. Ryegrass
should be drilled no more than 1/2 inch deep.

Winter annuals can be broadcast planted, but risk
of failure is higher than with drilling. Broadcasting is
better suited to ryegrass than to small grains. Light
disking before or after (or both) broadcasting may
improve soil-seed contact and result in better stands.
When seed is broadcast planted, planting rates
should be increased by at least 10 percent. Winter
annual seed can be mixed with fertilizer and broadcast
planted with a fertilizer spreader. However, if this is
done, it is vital that seed be planted immediately
after mixing because prolonged contact with fertilizer
may Kill seeds.

Fertility

Pastures where winter annuals will be grown
should be maintained at soil pH above 6.0 for best
productivity. Warm-season grass pastures (bermuda-
grass or bahiagrass) intended for winter annual
production should not be fertilized with nitrogen
after August because this will delay the onset of
dormancy and encourage too much fall warm-season
grass growth. Nitrogen application for sod-seeded
winter annuals should be delayed until after sods are
dormant (October in north, November in south) to
ensure the nitrogen is used by the annual forage.

Phosphorus and potassium can be applied at planting
as indicated by soil testing, or can be applied with
the nitrogen. For small grains, a second nitrogen
application should be made when forage begins to
joint (usually in February). If annual ryegrass is
being used, a third split application of nitrogen in
April gives that grass a boost in productivity. Winter
annuals can easily use 50 pounds of actual N per acre
at each fertilization (150 pounds per acre ammonium
nitrate or 100 pounds per acre urea).

Pest Control

Control of common broadleaf weeds (buttercup,
henbit, chickweeds) in winter annuals is easily
accomplished using 2,4-D. The most effective control
with the least amount of chemical is obtained by
spraying when weeds are small and weather is warm.
February to early March works well in most areas.
Good fertility promotes a thick, healthy stand of
annual grass that competes well with weeds, as well as
helping plants to resist disease and insect pressure.

Disease problems such as leaf rust, powdery
mildew, barley yellow dwarf virus, rhizoctonia and
helminthosporium can be minimized by late planting,
using resistant varieties and using fungicide-treated
seed. Homegrown grain from diseased stands should
not be used for seed.

The insect most likely to cause problems in winter
annual stands grown for forage is the armyworm
(both the true armyworm and fall armyworm
species). Fall armyworms can destroy a seedling
stand of winter annuals in a single day if infestations
are heavy. Seedlings will not recover unless at least
4 inches of shoot remains. Risk is higher for early-
planted stands since fall armyworm activity decreases
as weather gets colder. Stands should be sprayed if
there are more than five armyworms per square foot.
Carbaryl is most often used. Always follow label
instructions for grazing withdrawal periods.

Use of Winter Annual Forages

Winter annuals can be used as hay, silage or
pasture. Pasture is the primary use because spring
weather, when these forages make most of their
growth, is not favorable to forage preservation.
However, a hay cutting can sometimes be obtained in
mid-April to May if cattle stocking rates are not
adequate to keep up with rapid grass growth. Small
grains make the highest quality hay when cut in the
soft dough stage. Annual ryegrass should be cut no
later than the early head stage. Because good hay
drying weather is rare in spring, making round-bale
silage instead of hay may be a viable option for dairy
or stocker cattle producers who need the highest
possible forage quality.



Winter annuals should not be grazed until they
have developed a secondary root system to help
anchor the plant and prevent livestock from uprooting
it while grazing. This usually occurs by the time the
plant is 6 to 8 inches tall and is likely to require at
least two months of good growing weather from the
time of planting.

Winter annual pasture meets the high nutritional
needs of stocker cattle and can produce ADG of
4 pounds a day or more during peak periods. The
minimum ADG for profitable stocker cattle production
is 1.5 pounds per day, and this goal is easily achieved
on winter annuals. Stocking rate is a critical factor in
the success of winter annual pastures. If stocking rate
is too high during periods of slow grass growth,
overgrazing will decrease the ability of the grass to
recover during favorable periods. Cold, excessively
rainy or dry periods and cloudy days all contribute to
periods of slow grass growth over which producers
have no control. At these times, producers should be
ready to supplement animals with hay or grain in
order to decrease grazing pressure on the pasture
until it can recover.

Stocking rate will vary according to the productivity
of the particular pasture and the amount of nitrogen
applied, but 1 to 1.5 (fall/winter) and 1.5 to 2 (spring)
stocker calves per acre is a realistic target in most
cases. At the Southwest Research and Extension
Center, we have successfully carried up to 4 calves
per acre in spring on excellent wheat/ryegrass/clover
pastures when rotational stocking was employed.
From February to April of 1999, at this high
stocking rate, a rotational system increased calf ADG
(2.22 vs. 1.42 pounds per day), increased gain per acre
(742 vs. 486 pounds per acre) and decreased hay
supplementation (532 vs. 2,504 pounds per acre) over
continuous stocking. There was no animal performance
advantage to rotational stocking when stocking rates
were lower than 4 calves per acre, but rotation added
flexibility in restricting animal access to pastures
during slow growth periods and managing for hay
cuttings when necessary.

Under rotation, cattle should be moved to a new
paddock when they have consumed about 50 percent
of the available forage. Under continuous stocking, a
canopy height of 4 to 6 inches should be maintained
for winter annuals.

Winter annual pastures make good feed for beef
cows and calves. In northern Florida, cows grazing
bahiagrass pastures overseeded with rye and clover
consumed 30 percent less hay, 22 percent less protein
supplement, were heavier at weaning time and their
calves had higher weaning weights than cows over-
wintered on bahiagrass alone. In Georgia, calves born
to cows grazing ryegrass sod-seeded into Coastal
bermudagrass maintained higher rates of gain
throughout the grazing season than calves from cows
grazing only Coastal, even after winter annuals were
grazed out. This occurs because better nutrition and
weight gain early in life helps calves maintain high
levels of performance even after forage quality drops
off late in the grazing season.

A disadvantage of winter annuals is that cows
may become too fat for optimal calving and rebreeding
performance if allowed unlimited intake of these
forages. This is managed by increasing stocking rates
to reduce individual cow intake or by limit-grazing
(limiting cow access time to annuals). Limit-grazing
of winter annuals is a practical method for using the
benefits of these forages for cows while minimizing
the area that needs to be planted to annuals.

Under limit-grazing, cows are routinely pastured
on dormant pasture or dry-lotted but are allowed to
eat their fill from a limited-access winter annual
pasture several times per week. At the SWREC,
limit-grazing of beef cows and calves on 0.1 acre of
wheat/rye/ryegrass per head for two days per week
produced the same cow, calf and rebreeding performance
as cows fed unlimited hay plus a supplement, but
limit-grazed cows consumed 30 percent less hay
during the winter feeding period. Winter annuals can
also be used as creep pastures for calves, a method
that maximizes the benefits of the high-quality forage
for promoting calf performance, while keeping cows
from becoming too fat. In creep grazing systems, calves
are allowed unlimited access to excellent pasture via
creep gates or a single electric wire set high enough
so that they can walk under it but cows cannot.

Winter annuals make excellent pasture for dairy
cattle. However, because rye is reputed to cause
off-flavors in milk if consumed too close to milking,
lactating cows should be removed from pastures
containing rye several hours before milking. Winter
annuals can also be used to provide excellent winter
grazing for sheep, goats and horses.

Acknowledgment is given to Dr. Kim Cassida, USDA-ARS-AFSRC, as the original author of this publication.

Printed by University of Arkansas Cooperative Extension Service Printing Services.

DR. JOHN JENNINGS is Extension livestock specialist - forages,
University of Arkansas Division of Agriculture, Cooperative Extension
Service, Little Rock.

FSA3066-PD-1-05R

Issued in furtherance of Cooperative Extension work, Acts of May 8 and
June 30, 1914, in cooperation with the U.S. Department of Agriculture,
Director, Cooperative Extension Service, University of Arkansas. The
Arkansas Cooperative Extension Service offers its programs to all eligible
persons regardless of race, color, national origin, religion, gender, age,
disability, marital or veteran status, or any other legally protected status,
and is an Equal Opportunity Employer.



