CHAPTER 6 ~ PASTURE SPECIES IDENTIFICATION AND
RECOMMENDED PASTURE MIXES
INTRODUCTION
Identifying the species present in a pasture and understanding their growth habits and seasonal
growth patterns are important for the effective management of pastures. This chapter will outline
methods of identifying the major species of grasses and legumes found in Atlantic Canada.

CHARACTERIZATION OF PASTURES
Researchers in Nova Scotia, New Brunswick, Prince Edward Island and Newfoundland have
independently collected data on pasture composition since 1921 (Butler et al. 1993). Based on
the species present, pastures can be divided into two categories 1) naturalized or native pastures
and 2) tame pastures.
Naturalized pastures generally contain higher amounts of such species as bluegrass,
bentgrass, white clover, quackgrass and creeping red fescue. Tame pasture species include
timothy, orchardgrass, meadow fescue, tall fescue, improved Kentucky bluegrass, red clover,
white clover and birdsfoot trefoil.

PARTS OF GRASSES AND LEGUMES
Vegetative and reproductive structures can be used to identify grasses and legumes. However,
because the reproductive structures are removed through grazing, often just the vegetative
structures remain and therefore must be used to identify the species.
The key on the following page will help to identify grass and legume species based on both their
physical and physiological characteristics. First, determine the growth habit such as whether the
grass growth is a bunch-type or a sod former, or upright or prostrate. Also, check to see if it has
any rhizomes (sub-surface horizontal roots) or stolons (above ground horizontal roots).
In the case of grasses, look to see if the leaves growing from the bud shoot are rolled or folded.
The physical characteristics of the leaf blade, such as its colour (light, dark), texture (ridged,
smooth, hairy, shiny), shape (wide, narrow, tip shape) and structure (flat, curved) are also
distinguishing characteristics. To narrow down species differences, look at the collar area (the
area of the joint at the base of each leaf blade) structures such as the ligule and auricles.
Determine if hairs are present (Figure 6.1). The collar of grasses is light green and varies in size
and shape according to species.
The ligule (Figure 6.2) is found at the inner base of the leaf and is a translucent membrane that
can differ in size (large, small), texture (hairy, ridged, smooth) and shape (crown, collar). On
some grasses, the ligule can be less than 2mm in length, such as Kentucky bluegrass, while on
others it can be much longer (reed canary grass).
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Auricles are claw-like structures found at the junction of the leaf blade and sheath that may be
present or absent depending on grass species and can differ in size (blunt, long). The type of
opening of the leaf sheath that wraps around the stem can be closed and split or overlapping
and can also help identify the grass.

Figure 6.1 Presence of hair in the collar area

Figure 6.2 Parts of a grass leaf

In legumes, look at where the leaves join the stem; there may or may not be small, leaf-like
structures called stipules (Figure 6.3). Typical pasture legume species have either three or five
leaflets, which make up the leaf. The stalk connecting the leaf to the stem is called the petiole.
The petiolule is the extension of the petiole to the leaflets.

Figure 6.3 Parts of a legume leaf. Taken from
http://www.extension.umn.edu/distribution/cropsystems/components/DC5963b.html; and
from http://learningstore.uwex.edu/pdf%5CA3787.pdf
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TILLERING
Another way to differentiate species is to look at their tillering ability. Some bunchgrasses like
orchardgrass produce only a few short tillers, making the plant look like a distinct clump with open
spaces between plants. On the other hand, sod formers such as Kentucky bluegrass and smooth
bromegrass often have rhizomes or stolons and tiller much more. In these grasses, the tillers
grow more sideways and may come out a little bit away from the main stem causing them to
spread and fill in open areas. This growth pattern allows them to be more adapted to close
grazing because their growth points are close to the ground, unlike those on bunchgrasses which
tend to be higher.

IDENTIFICATION KEYS FOR GRASSES AND LEGUMES
A number of classification keys have been developed for grasses. Two classification keys for
common pasture species in the Maritimes, one for cool season grasses (Table 6.1) and one for
legumes (Table 6.2) are included in this chapter. For more detailed information on specific
grasses and legumes, see individual species descriptions included in this chapter.
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INDIVIDUAL PASTURE GRASSES
Kentucky Bluegrass
Kentucky bluegrass (Poa pratensis) is most commonly found in naturalized pastures, likely due to
its ability to survive close grazing (Butler et al. 1993). It is palatable, lush and grows close to the
ground. Bluegrass is slow to establish but will persist for five or more years (OMAFRA 2002).
Developed cultivars are higher yielding than the naturalized type and also handle grazing well.
Due to its shallow roots, Kentucky bluegrass goes dormant when conditions are hot and dry in
midsummer, but productivity returns with moisture. Bluegrass is most readily identifiable by the
“boat tip” shaped end of its blades.
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Reed Canarygrass
Reed canarygrass (Phalaris arundinacea) gives an excellent yield on variable drained and dry
soils. It has good re-growth, responds well to nitrogen and is a very winter-hardy grass. However,
it is slow to establish and rapidly loses quality and palatability with maturity. It also has a low
tolerance to close grazing and frequent cutting. If allowed to establish, it can become aggressive
and has been a problem in ditchways and wetlands.
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Fescues
Tall fescue (Festuca arundinacea L.) is a deep-rooted bunchgrass. It is adaptable to a wide range
of climates and soil types. It tolerates poor drainage and is somewhat drought-resistant. It has
good summer and fall growth and feed quality. However, as it matures its coarse, unpalatable
leaves may decrease animal intake.
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Meadow fescue (Festuca pratensis L.) is similar to tall fescue however its leaves are finer and
less coarse, so palatability is better. It is easy to establish, provides an early yield and is tolerant
to variably drained soils. It is more drought tolerant that timothy and grows well late into the fall.

Red Fescue

Perennial Ryegrass
Perennial ryegrass (Lolium perenne) establishes quickly and has excellent quality and
palatability. It can also withstand close grazing. However, it has poor drought and heat tolerance
and poor tolerance for variable drainage. In some areas of the Maritime, it is generally sown as
an annual or short-lived perennial because of its poor winter hardiness.
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Orchardgrass
Orchardgrass (Dactylis glomerata) is an aggressive bunchgrass that has excellent re-growth after
cutting or grazing as well as good palatability when harvested early. However, orchardgrass
matures early and very quickly. This combination means that it quickly loses its quality and
palatability so strict management is important. It can tolerate drought and close grazing and
responds well to nitrogen application. It also has poor tolerance to variable drainage and icing.

Bromegrasses
Smooth bromegrass (Bromus inermis) is used mainly as a hay crop and has excellent spring and
fall yields with good re-growth capability. It is a palatable grass species and retains its palatability
through maturity. It is very winter-hardy and drought tolerant because of its deeper root system.
However, seeding may be a challenge, as its seeds are large and light. Also, it cannot withstand
close or frequent grazing and would be most persistent in a rotational grazing system.
Meadow bromegrass (Bromus riparius) is a high producing, palatable pasture species with good
re-growth. It also has excellent fall growth and is very winter hardy. It establishes better than
smooth bromegrass and it can withstand grazing better than smooth bromegrass. It yields
similarly to orchardgrass, timothy or tall fescue.
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From: http://www.css.cornell.edu/forage/recommends/grasslide6.html
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Timothy
It has been stated that timothy (Phleum pratense) is the most important grass grown in the
Atlantic Provinces due to its inexpensive seed, ease of establishment, excellent winter hardiness
and good first cut yields (Rodd et al. 1994). However, it has poor drought resistance and will only
persist under managed rotational grazing.
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Table 6.2 Identification Key for Common Pasture Legumes in the Maritimes

INDIVIDUAL PASTURE LEGUMES
Alsike Clover
Alsike clover (Trifolium hybridum) is a legume that withstands wet and acidic soils. It is winter
hardy, is not tolerant of drought and is short lived. It is very palatable to livestock, but care must
be taken with horses as it can cause photosensitivity at high levels of intake.

From http://www.agf.gov.bc.ca/forage/alsike/alsike19.jpg
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From http://www.vet.purdue.edu/depts/addl/toxic/plant18.jpg

Birdsfoot Trefoil
Birdsfoot trefoil (Lotus corniculatus) provides forage that is high in quality and poses no bloat
hazard to grazing animals. It is very adaptable to acidic soil with variable drainage. However,
trefoil is difficult and slow to establish and has slow spring growth and re-growth, therefore it is
considered to be not very competitive.
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White Clover
White clover (Trifolium repens) has excellent palatability and quality. It is very tolerant to close
grazing, but like most legumes, it may cause bloat at high concentrations. It is not tolerant to
extended periods of drought. To maximize the productivity of white clover, pastures should be
rotationally grazed or kept to a height of five cm (two inches). This will promote the growth of
larger leaf larger type white clover.
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Red Clover
Red clover (Trifolium pretense) has an excellent first-year yield, however the stands thin after
two years. It is high in quality and easy to establish with good tolerance to acidic and variably
drained soils. However, it is susceptible to a complex of crown and root rots. It may also cause
bloat in grazing animals. Because of its ease of establishment and competitive growth, it can be
overseeded into pastures, helping to improve quality and yield of established pastures.

MARITIME PASTURE MANUAL

92

MARITIME PASTURE MANUAL

93

PASTURE MIXES FOR THE MARITIME PROVINCES
Relatively low in cost and nutritious, pastures are an important forage component of many
livestock farms in the Maritime Provinces. The best and usually most economical approach to
improving pasture productivity is to improve grazing management. However, there are occasions
when re-seeding to adapted pasture species and cultivars to improve pasture productivity and
quality should be considered.
Choosing the right grasses and legumes to make up a pasture mixture requires some thoughtful
planning. The reward for getting it right is a more efficient pasturing system; one that is more
productive, has a longer season and fewer associated input and supplemental feed costs.
When choosing a pasture mixture, consideration must be given to a number of factors, in
particular forage persistence, soil drainage, grazing intensity, soil fertility, and as well as the
compatibility of plant species with one another.
Table 6.3 lists the major characteristics of the potential cool season grasses for the Maritime
Provinces which should be taken into consideration when deciding which species are best suited
for a specific pasture.
Table 6.3 Characteristics of perennial cool-season grasses and legumes as a potential for
pastures.

*Winter Hardiness H= high, M= medium, L=low
***Relative Maturity E=early, M=medium, L=low
** Recommendations are for seeding alone; when seeding as a mixture or into an established
sward, reduce the seeding rate by 1/3.
**** Italian type (annual ryegrass) is recommended which remains vegetative.

MARITIME PASTURE MANUAL

94

Variation in growing patterns occurs over seasons as well. The following table (Table 6.4) outlines
which species perform best over different portions of the growing season.
Table 6.4 Recommended species to include in mixtures by season
Early Spring

Late Spring

meadow bromegrass
Orchardgrass
Kentucky Bluegrass
Red fescue
White clover

meadow bromegrass
Orchardgrass
Kentucky Bluegrass
Reed Canarygrass
Perennial Rygrass
Red fescue
White clover

Early Summer

Mid-Late Summer

meadow bromegrass
Orchardgrass
Timothy
Meadow/tall fescue
Reed Canarygrass
Perennial Rygrass
White/Red clover or Trefoil

meadow bromegrass
Orchardgrass
Meadow/tall fescue
Reed Canarygrass
Alfalfa, Red clover or Trefoil

Early Fall

Late Fall

Kentucky Bluegrass
tall fescue
Reed Canarygrass
Red clover*

Kentucky Bluegrass
tall/meadow fescue
Reed Canarygrass
Red clover*

*Grazing legumes during the fall rest period is detrimental to their persistence.

Given the great variability of soil types and topography across Atlantic Canada, complex mixtures
of several grasses are recommended to take advantage of the different conditions that may exist
within a single pasture. The following table (Table 6.5) gives some recommended mixtures for
different grazing management systems from good through to poor drainage conditions.
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Table 6.5 Recommended mixtures for Atlantic Canadian pastures of varying drainage and
grazing intensity
Continuous Grazing
<6 paddocks

Rotational Grazing
6-12 paddocks

Kentucky Bluegrass (35%)
Meadow Bromegrass
(25%)
Perennial Ryegrass (25%)
White Clover (15%)

Orchardgrass (20%)
Perennial Ryegrass (20%)

Orchardgrass (25%)
Meadow fescue (25%)

Tall fescue (15%)
Medow bromegrass (15%)
Alfalfa (20%)
White Clover (10%)

Kentucky Bluegrass (25%)
Reed Canarygrass (10%)
White Clover (15%)

Timothy (30%)
Kentucky Bluegrass (25%)
Meadow fescue (25%)
White Clover (20%)

Timothy (30%)
Kentucky Bluegrass (25%)
Meadow fescue (25%)
White Clover (20%)

Timothy (25%)
Meadow fescue (25%)
Perennial Ryegrass (20%)
Meadow Bromegrass (15%)
White Clover (15%)

Kentucky Bluegrass (40%)
Reed Canarygrass (40%)
White Clover (20%)

Timothy (40%)
Kentucky Bluegrass (40%)
White Clover (20%)

Timothy (20%)
Meadow fescue (20%)
Kentucky Bluegrass (20%)
Alfalfa (25%)
White Clover (15%)

Kentucky Bluegrass (30%)
Reed Canarygrass (30%)
Trefoil (30%)
White Clover (20%)

Orchardgrass (40%)
Meadow fescue (40%)
White Clover (20%)

Good
Drainage
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Intensive Rotational
(>12 paddocks)

Continuous Grazing
<6 paddocks

Imperfect
drainage

Rotational Grazing
6-12 paddocks

Intensive Rotational
(>12 paddocks)

Timothy (30%)
Kentucky Bluegrass
(30%)
Trefoil (30%)
White Clover (10%)

Timothy (25%)
Reed Canarygrass (20%)

Timothy (20%)
Reed Canarygrass (15%)

Kentucky Bluegrass (20%)
Trefoil (25%)
White Clover (10%)

Kentucky Bluegrass (15%)
Meadow Fescue (20%)
Trefoil (20%)
White Clover (10%)

Tall fescue (35%)
Kentucky Bluegrass
(30%)
Trefoil (25%)

Tall fescue (30%)
Kentucky Bluegrass (20%)

Timothy (20%)
Kentucky Bluegrass (20%)

Timothy (20%)

Meadow Fescue (25%)

White Clover (10%)

Trefoil (25%)
White Clover (10%)

Trefoil (25%)
White Clover (10%)

Timothy (30%)
Kentucky Bluegrass (30%)
Trefoil (30%)
White Clover (10%)

Tall fescue (35%)
Timothy (30%)
Trefoil (25%)
White Clover (10%)

Timothy (30%)
Reed Canarygrass (30%)
Trefoil (30%)
White Clover (10%)

Tall fescue (35%)
Meadow fescue (30%)
Trefoil (25%)
White Clover (10%)

Tall fescue (25%)
Timothy (20%)
Kentucky Bluegrass
(25%)
Trefoil (30%)

Tall fescue (25%)
Timothy (20%)
Kentucky Bluegrass (25%)

Tall fescue (25%)
Timothy (20%)
Kentucky Bluegrass (25%)

Trefoil (30%)

Trefoil (30%)

Timothy (20%)
Reed Canarygrass (20%)
Kentucky Bluegrass (30%)
Trefoil (30%)

Timothy (20%)
Reed Canarygrass (20%)
Kentucky Bluegrass (30%)
Trefoil (30%)

Timothy (20%)
Reed Canarygrass (20%)
Kentucky Bluegrass (30%)
Trefoil (30%)

Poor
Drainage

MARITIME PASTURE MANUAL

97

