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of 2.7 sheep equaled that of one
yearling cow. Capacities
were influenced by growth of vegetation.
During
the dry years, 1960 and
1961, grazing capacities were about
one-half those in subsequent
wet
years. Bunchgrass provided almost
60% more grazing capacity
than
cheatgrass in the dry years.
During comparatively
wet years,
cheatgrass range is equally as good
as native needle-and-thread
bunchgrass range for spring sheep gains.
However, in dry years, such as 196 1,

larger daily gains, greater grazing
capacity, and higher gains per acre
may be obtained from the bunch-

grass range.
Over the 4 study

years, total
sheep gains per acre averaged 12.9
lb. on cheatgrass range and 11.9 lb.
on bunchgrass range, but these figures are not significantly different.
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Highlight
alfalfa
Russian wildrye (Elymus junceus F&h.)-Rambler
sativa L.) pastures were grazed for 28 days by
yearling steers from various starting dates of use, early
May, mid-May, early June and for a longer period, June to
September, to determine the influence on pasture production and beef cattle performance. Steer gain per acre from
Russian wildrye-alfalfa pasture was greatest under early
June grazing use. Daily gain per head was greatest when
the pasture was grazed from early June. Forage production
was-highest from the early June and early June-summer
use period pastures. The trial indicates that the most productive season of use of Russian wildrye-alfalfa pastures in
southwest Saskatchewan is from early June. Such use will
result in maximum production in terms of beef production
either per acre or individual animal daily weight gain and
in maintenance of the Russian wildrye-alfalfa stand.
(Medicago

Russian wildrye
(Elymus junceus
Fisch.) is an
introduced
bunchgrass
which
has shown
outstanding character&tics
of productivity,
droughtresistance and longevity.
It and crested wheatgrass
(Agropyron
desertorum
(Fisch.) Schult.) are the
principal grass species used in the Northern
Great
Plains for range reseeding.
Several grazing studies
(Campbell,
1961; Campbell,
1963; Smoliak, 1968;
Rogler and Lorenz, 1970) indicate its usefulness for
pasture.
Among its demonstrated
attributes
is its
characteristic
of early spring growth which makes
it valuable
as spring pasture.
Lodge
(1970) has
shown the advantages
of complementary
<grazing
l Received December 30, 1970.
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systems in the management
of rangelands
in the
Northern Great Plains. These systems are based on
the use of introduced
grass species as spring pasture. A study was conducted at the Research Station, Canada Department
of Agriculture,
Swift
Current,
Saskatchewan,
from 1966 to 1969 to investigate the influence of various seasons of use of
Russian wildrye-alfalfa
pastures on pasture production and beef cattle performance.
Methods

The trial was located on a gently rolling upland
typical of that which might be converted
from
native range to cultivated pasture. The soil of the
area is a light loam. It is developed over gravelly
calcareous till and has a thin 5- to 6-inch (12 to 15
cm) light brown surface horizon with an average
nitrogen content of 0.19%, pH 6.5, organic matter
3.7y0, and 22 ppm of available phosphorus.
Native vegetation
of the area is of the mixed
prairie type. Mid-grasses present include needleand-thread
(Stipu corn&a Trin. and Rupr.), western wheatgrass (Agropyron
smithii Rydb.), thickdasystachyum (Hook.)
spike wheatg-rass (Agropyron
Scribn.),
and June grass (Koeleria
cristata (L.)
Pers.). Blue grama (Bouteloua gracilis (HBK.) Lag.
ex Steud.) and dryland sedges (Carax spp.) are important components of the vegetation. Several forbs
of which the principal
one is fringed sagewort
(Artemisia frigida Willd.) are also normally present
in the vegetative cover.
The climate of southwest Saskatchewan
is semiarid. Average annual precipitation
near the study
area was 12.1 inches (30.7 cm) for the four years of
the study compared with the 48-year average of
during the
13.7 inches (34.7 cm). Precipitation
study was 1966-13.0
inches (33.0 cm), 1967-12.9
inches (32.8 cm), 1968-9.4
inches (24.0 cm), and
1969-12.9
inches (32.8 cm).
The site, a cultivated field, was summer fallowed
in 1959 and 1960 and seeded in August 1960 to
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grazing
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Beef production
(lb./acre)
from yearling
various season of use Russian wildrye-alfalfa
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Table 2. Stocking
rate
(steers/acre),
average
(1966-69)
steer weights (lb.), number of days of grazing and animal
unit1 (days/acre)
provided
by Russian
wildrye-alfalfa
pastures.

Beef production
Season of use

1966

1967

1968

1969

69 a1

56 b

48a

70a

61 a

Mid-May

92 b

30 a

53 a

66 a

60 a

Early

June

93 b

94 c

77 b

83 a

87 b

Early June-summer

85 b

67 b

46a

72a

68 a

Early

May

Average

l Within each year, means followed by the same letter do not
differ significantly at the 5% level (Snedecor and Cochran,
1967).

Russian wildrye and Rambler,
a creeping-rooted
alfalfa (Heinrichs
and Bolton, 1958). Seeding was
done in cross-drilled
14-inch (36 cm rows). Crested
wheatgrass was abundant in adjacent areas.
The area was not grazed in 196 1, and lightly
grazed from 1962 through 1965 by yearling steers.
In late 1965 it was subdivided to give three replicates each containing
three 2.5-acre (1.0 ha) pastures and one 7.5-acre (3.0 ha) pasture.
Four grazing use periods based on date of turn-in
were used. The initial stocking was at the rate
of three yearlings per pasture with the length of
grazing period adjusted each year on the basis of
available forage and animal gains. Grazing use for
the first period began in early May when the average leaf length of Russian wildrye was 4 to 5 inches
(10 to 13 cm). Dates of turn-in were; 1966-May
3,
1967-May
8, 1968-April
30, and 1969-April
29.
The second period of grazing began two weeks
later (about mid-May) and the third (early June)
after a further two weeks. The fourth use period
(early June-summer)
began on the same date as the
early June pastures and was stocked at the rate of
one yearling steer on 2.5 acres (1 .O ha). The grazing
period was to be 28 days in the early May, mid-May,
and early June pastures.
This was reduced to 22
and 18 days in the early May and mid-May pastures,
respectively
in 1966. The early June pasture was
grazed for 27 days in 1966 and in 1968 for 23 days.
In 1967 all three pastures were grazed for 30 days.
The early June-summer
pasture was grazed for 102
days in 1966, 75 days in 1967, 65 days in 1968, and
91 days in 1969.
Forage production and utilization was estimated
by the difference
method from the yield biweekly
during the grazing period of 10 paired caged and
uncaged 9.6 ft2 (0.9 m2) plots in each pasture.
Good commercial
yearling
steers overwintered
on a standard ration to gain 1.0 to 1.5 lb. per day
(0.45 to 0.68 kg per day) were used. Weight of
steers was approximately
600 pounds (272 ‘kg) at
the start of the early May grazing period.
They
were weighed prior to turning the animals into the
pastures and at two-week intervals while on pas-

Stocking
rate

Season of use
Early

May

Mid-May

Steer weight

Days grazed A.U.

1.2

615

27

19.9

1.2

630

26

19.7

Early

June

1.2

655

27

21.2

Early

June-summer

0.4

690

83

23.0

l Animal unit = A.U. = 1000 lb.

ture. Total digestible
nutrients
(TDN)
for each
treatment
were determined
by the nutritional
needs of the animals for maintenance
and gain in
accordance with the requirements
of the National
Research Council (1963).
The basal area of the swards of the various treatments
was estimated
using
the point-quadrat
method of Clarke et al. (1942).
Five hundred
points were taken in each pasture in the fall of
1965 and in each year of the study.
Results and Discussion
During
the four years Russian wildrye-alfalfa
produced more liveweight gain per acre under early
June grazing use than it did when grazed earlier
in the spring (early May or mid-May use) or when
grazed for a longer period in the late June-summer
period (Table
1). In 1966 the early May period
produced significantly
less (P < 0.05) beef per acre
than the other three periods. In 1967 and in 1968
the early June period produced significantly
more
(P < 0.05) liveweight
gain per acre than did any
other period. Growing season rainfall (May, June,
and July) was below average in all four years, but
there was apparently no relationship
between rainfall in this period and production of beef per acre.
Russian wildrye-alfalfa
pastures grazed at onethird the intensity
in early June-summer
for a
longer period (avg 83 days) provided approximately
11% more animal unit (A.U.) days per acre (Table
2) than the average of the spring use periods (26
to 27 days).
Estimated total digestible
nutrient
(TDN)
production per acre from Russian wildrye-alfalfa
pastures when grazed from early June was greater
than from the early May or mid-May
pasture
periods (Table 3). Estimated TDN production was
345 lb./acre (387 kg/ha) and 341 lb./acre (382 kg/
ha) for early May and mid-May use, and 456 lb./
acre (511 kg/ha) and 422 lb./acre (473 kg/ha) for
early June and early June-summer
use, respectively.
Daily gain per head was greater on Russian wildryealfalfa pastures when grazed from early June than
in the other periods.
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Table 3. Average
(1966-69)
TDN
production
(lb./acre),
from Russian wildrye-alfalfa

Season of use
Early

May

beef production
and daily gain
pastures.

Beef
production

TDN
production

(lb./acre),
(lb./steer)

Daily
gain

Table 4. Average
(1966-69)
forage production
(DM lb./
acre), utilization
(DM lb./acre)
and utilization
(%) of
Russian wildrye-alfalfa
pastures.

61 a1

345 a

1.9 a

Early

Mid-Ma)

60 a

341 a

1.9 a

Mid-May

Early

June

87 b

356 b

2.8 b

Early

Early

June-summer

68 a

322 b

2.2 ab

Early

Forage
utilization

Forage
production

Season of use
May
June
June-summer

Utilization

695 a1

450 a

65 a

800 a

500 a

62 a

1075 b

650 b

60 a

1275 b

1080 c

85 b

1 Means followed by the same letter do not differ significantly
at the 5% level (Snedecor and Cochran 1967).

1 Means followed by the same letter do not differ significantly at
the 5% level (Snedecor and Cochran 1967).

Forage production
estimates from clipped plots
indicate considerable
differences
in average forage
production and utilization
(DM lb./acre) from different periods (Table 4). The early May use pastures produced the least forage, and the early June
and early June-summer
pastures the most. Utilization as a percent of production
was approximately
equal for the three spring season-of-use
pastures
but it was greater under early June-summer
use.
The
results of the point-quadrat
analysis of
percent
basal area and percent
composition
of
Russian wildrye-alfalfa
pastures in 1965 and 1969
are given in Table 5. Basal area of Russian wildrye
increased under all period uses. In view of the age
of the stand, the high initial basal area percentage
of Russian wildrye resulting from the narrow row
space seeding and cross-seeding and the below average rainfall during the trial period, the increase in
percent basal area of Russian wildrye is of interest.
It suggests that the potential
productivity
of the
swards was reduced
by intraplant
competition.
The value of wider row spacings in increasing
forage yields of Russian wildrye has been shown by
Kilcher (1961).
Alfalfa basal area percentage generally decreased
when subjected
to the several
periods of use. In 1969, alfalfa was, however, more
abundant in the swards of the early May and midMay use pastures than in those of the early June
and early June-summer
use pastures. This did not
affect rate-of-gain of the steers. Crested wheatgrass,
an invader from adjacent swards, increased in percent basal area in swards subjected
to early May

grazing and was reduced under the other three
periods of use. Russian wildrye appears to be less
competitive
to crested wheatgrass when used early
in the spring than when used after the first of June.
Comparison of the changes in sward composition
between the area in 1965 and those of the pastures
after being subjected to the various periods of use
for four years indicates an increase in the proportion of Russian wildrye with the greater increase
being under early June and early June-summer
grazing use (Table 5). Alfalfa decreased in its contribution to total composition
under all periods of
use. Crested wheatgrass was less abundant in 1969
than in 1965 except in the early May period. Under
all season-of-use periods studied crested wheatgrass
invasion was not serious.
The swards did not have a high protein content
at any time (Table 6). The variation in crude protein content from early spring through summer was
similar to that reported by Campbell
(1961) for
comparable Russian wildrye-alfalfa
swards. Higher
percentage levels of crude protein in the early May
use pastures did not increase the liveweight gains
of the animals grazed thereon.
There
were no
significant
differences
between protein content of
grazed and ungrazed herbage.

Table

of Russian

5.

Basal

area

(%) and composition

(%) of vegetation

Conclusions

During
a four-year
period (1966 to 1969) of
below average rainfall, Russian wildrye-alfalfa
pastures produced
more gain per acre under early
June grazing use than when grazed in early May,
wildrye-alfalfa

pastures

Basal area
1965
Species
Russian

wildrye

Alfalfa
Crested
Totals

wheatgrass

by yearling

steers.

Composition
1965

1969
Early May Mid-May

grazed

Early
June

Early
.June-summer

1969
Early May Mid-May

Early
Early
June June-summer

8.8

11.6

10.2

10.4

11.3

76.9

85.7

89.1

92.5

92.0

1.9

1.1

1.1

0.6

0.7

17.0

8.2

9.7

5.0

5.7

0.7

0.8

0.1

0.3

0.3

6.1

6.1

1.2

2.5

2.3

11.4

13.5

11.5

11.2

12.3

100.0

100.0

100.0

100.0

100.0
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Crude

protein

content

(“/o) of herbage
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PRODUCTION

of Russian

wildrye-alfalfa

pastures

as influenced

by season

of use and

Aug.

Sept.

-13-19

13-20

Date sampled
April-May
Season of use

29-5

June

12-18

24-29

13.6
13.6

13.2

7-13

July
7-13

21-28

21-30

Early May
ungrazed
grazed

14.01

13.4

Mid-May
ungrazed
grazed

13.3

12.1
11.9

11.1
10.3

12.0

10.9
10.4

8.6
8.1

11.4

10.1
10.0

9.0
9.2

Early June
uqrazed
grazed
Early June-summer
ungrazed
grazed

8.1
8.3

1 Each figure is a mean of harvests from three replicates in each year 1966 through

mid-May, or for a longer period under early Junesummer use.
Estimated
TDN /acre production
was highest
when Russian wildrye-alfalfa
pastures were used
after early June or early June-summer.
Daily gain
per head was greater when pastures were grazed
from early June than when grazed after early May,
mid-May, or in early June-summer
periods.
There
were significant
differences
in forage
production between periods of use. Forage production was highest from the early June and early
June-summer
use periods and lowest from the midMay and early May period use pastures.
Average
percentage utilization ranged from 60 to 65 on the
early May, mid-May, and the early June use periods
and 85% under the early June-summer
use period.
Protein content of the forage of these Russian
wildrye-alfalfa
pastures
was generally
adequate.
Protein content ranged from an average high of
14.0% in late April and early May to less than 8.0%
after mid- June.
Lawrence
and Troelsen
(1964)
found that the average crude protein content of
Russian wildrye was lower (12.4%) in 196 1 a dry
year than in 1960 (17.9%) a year of normal precipitation.
The nutritive value of the forage as measured by
crude protein content levels in the three spring
use pastures appeared to be adequate for beef production. In the later part of the early June-summer
use period low nutritive value reduced beef production.
Increased beef production
per acre appeared to
be a function of higher daily rate of gain for individual animals.
Higher daily rate of gain was related to availability
of forage providing the nutritive content of the forage was adequate.
Point-quadrat
analysis of the sward indicated

8.9
8.0

8.0
7.3

9.2
7.4

1969.

that Russian wildrye increased in basal area under
all periods of use. Alfalfa basal area decreased
under all periods of use. It remained more abundant in the early May and mid-May treatments.
Bloat did not occur during the course of the trial.
However, it is sometimes a problem in grass-alfalfa
pastures in the area. The relative abundance
of
alfalfa in the pastures was related to the period of
use being less under early June and early Junesummer use periods.
The reaction
of alfalfa to
different
seasons of use in this trial suggest that
grazing management
which includes early May use
might increase the bloat hazard.
Crested wheatgrass invasion from adjacent stands occurred.
Russian wildrye was less competitive
to crested wheatgrass when subjected to early May use, but crested
wheatgrass invasion was not significant.
The trial indicates that the optimum season of
use of Russian wildrye-alfalfa
pastures in southwest
Saskatchewan
is in June.
Use at this time will result in maximum production in terms of steer gains
either per acre or individual
animal daily weight
gain and in maintenance
of the Russian wildryealfalfa stand.
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Highlight
Single clipping treatments
of basin wildrye during the period of growth initiation to full bloom followed by removal of all growth to a 5 cm stubble at the end
of the growing season reduced yields in the year of clipping and the year following.
Growth reduction
was greatest when plants were clipped at the boot
stage. Removal of l/4, lh, 3/4 or all of the herbage at any one of three dates in the
spring of one year reduced yield the following year. Growth decreased
as the
level of herbage
removal
increased
and with years of treatment
or delay in
harvest time when % or all of the herbage was cut. Growth reduction was greatest when herbage was cut at the boot stage which coincided
with the period
of rapid elevation of growing points above the soil surface and with a decrease
in total available
carbohydrates
@AC).
Grazing
of basin wildrye in early
spring, based on data presented,
would probably
be quite detrimental
just as
cutting was.

Basin
wildrye
(Elymus
cinerus
Scribn.
and Merr.)
has often attracted the range manager because
of its early growth and good production.
The species is often confused with giant wildrye (Elymus
condensatus
Presl.).
The two spel Joint contribution from the Montana
Agricultural
Experiment
Station,
Bozeman, Montana, the Crops Research Division, Agricultural Research
Service, U. S. Department of Argiculture and the Plant Materials Center,
Soil Conservation
Service, Bridger,
Montana.
Published with the approval of the Director of the Molntana
Agricultural Experiment
Station as
Journal
Series No. 2 18. Received
October 28, 1970; accepted for publication February 24, 1971.

ties differ mainly in pubescence
of
lemmas,
compoundness
of spike,
width of leaf blades and area of
adaptation (Hitchcock,
1950). Giant
wildrye is found on sandy areas
mostly near the coast from Alameda
county to San Diego county California;
whereas
basin wildrye
is
found on river banks, in ravines,
on moist or dry slopes and on the
plains from Minnesota
to British
Columbia,
and south to Colorado
and California.
Most descriptiolns
rye

have

heading

been

of giant rather

In all future reference
basin

of basin

given

wildrye

under

wildthe

than basin.
in this paper

will be used whether

the literature cited refers to giant or
basin.
Perhaps the best description
of
basin wildrye is given in the Range
Plant
Handbook
(Anonymous,
1937). Excerpts
from this description are as follows:
“It is a coarse,
robust plant with stems up to 12
feet high and growing
in large
bunches, often several feet in diameter, from short, thick, knotted, perennial rootstocks.
This bunchgrass
usually grows in moist or wet saline
situations
in bottomlands,
along
stream and ditch banks,
and in
gullies and canyons. It is also found
in moderately
dry, rich soils, not
uncommonly
associated with wheat,grass and sagebrush.
Basin wildrye
is grazed to some extent
while
young, but soon becomes coarse and
tough and is not utilized as summer
forage if more palatable
feed is
available.
However, the plants produce an enormous amount of forage
and, where allowed to stand, provide a considerable
amount
of
winter feed for cattle and horses.
Formerly
this species was very important as a winter forage plant in
parts of Nevada, but overgrazing,
especially during the spring months
when
growth
was starting,
has
greatly reduced or eliminated
it.”
“In
Oregon
and Washington,
where basin wildrye occurs in considerable abundance,
this species is
extensively
cut for hay and, if
mowed early, provides fair roughage. It is moderately
palatable
to
cattle and horses in California
and
the Northwest,
except during the
fall when it becomes very hard and
dry. After winter rains begin it
softens and is again grazed. Basin
wildrye

rates

as an inferior

forage

