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There has been increasing interest by Canadian and international seed companies in
contracting production of Lolium ryegrasses in western Canada. There is a lack of
information on best management practices for the production of seed of these species and
little is known about the performance of the many available cultivars under the conditions of
western Canada. Thus, experiments were carried out in 1996 and 1997 at Outlook, SK
(sandy-loam soil, irrigated) and Melfort, SK (clay-loam soil, non-irrigated). The ryegrass
types tested include: 1) Westerwold, an annual; 2) Italian, a possible biennial; and 3)
Perennial, a biennial or short-lived perennial. The first two types are both Lolium
multiflorum; the difference being that Westerwold produces heads in the year of seeding,
while Italian requires vernalization (exposure to winter temperatures) to produce heads.
Thus, Italian must survive our winters to be able to produce a seed crop. Perennial ryegrass
(Lolium perenne) also requires vernalization to produce heads, so winter hardiness is also a
key issue with this type.

Ryegrasses are among the most important forage crops in the world, being
recognized for excellent forage quality and palatability (Balasko et al, 1995). Westerwold
and Italian ryegrasses have shown considerable promise as annual forage crops in northern
agricultural areas of western Canada (McCartney, 1995 and personal communication)
They have been used to provide fall grazing for cattle coming of the community pastures and
have provided high quality forage into the month of December. There was a need to assess
the productivity and quality of different ryegrass  cultivars under our conditions, seeded with
and without a companion crop; thus, forage trials were carried out at Melfort in 1996 and
1997.

Westerwold ryegrass

Westerwold ryegrass  seed yields ranged from just over 400 to almost 1200 kg/ha
over the five cultivars tested, with Aubade consistently being the highest yielder (Table 1).
Melfort yields were somewhat higher in 1997, while those at Outlook were lower in 1997,
likely due to unusually high summer temperatures. Seed harvests were taken in late August
or early September. Yields did not vary much over seeding rates ranging from 8 to 24 kg/ha,
but 12 to 16 kg/ha seemed to be optimum. Highest yields were obtained from close spacing
of rows (4 kg/ha). The uneven ripening of Westerwold heads created problems in deciding
when to harvest, due to the presence of shattered and green heads on the same plants.
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Following seed harvest, there is considerable forage produced from Westerwold
ryegrass, which is of value to seed producers who also have livestock operations. In our
studies, there was about 1.5 t/ha of combine residue and as much as 3 t/ha (dry matter basis)
of fall regrowth. Comparing two of the more common cultivars, Aubade produced more
seed than Barspectra, but the latter produced more forage regrowth and had higher quality
combine residue (crude protein % was 9.3 for Barspectra and 6 for Aubade). The crude
protein content of October regrowth was greater than 23% for both cultivars. A very simple
economic analysis for 1997 showed total (seed and forage) returns of around $1000/ha for
Westerwold ryegrass  production.

Table 1. Seed yields (kg/ha) of five cultivars of Westerwold ryegrass seeded in 1996 and
1997 at Outlook and Melfort.

Outlook Melfort

Cultivar 1996 1997 1996 1997

Aubade 1150 630 920 980

SWWR9016 880 560 510 770

Barspectra 770 560 600 580

Barwoltra 730 570 420 650

Agraco 660 550 620 660

Mean 840 570 610 730

C.V. % 17 25 17 15

LSD (0.05) 142 N.S. 196 145

When grown as an annual forage without harvesting seed, Westerwold ryegrass
produced exceptionally high dry matter yields in 1996 (> 16 t/ha) over two cuts taken in late
August and late October (Table 2). Yields were reduced by about 50% in 1997, likely due to
lower rainfall. When grown with a companion crop, the fall regrowth after early September
grain harvest also produced substantial forage. Lower seeding rates of the companion crops
resulted in higher forage regrowth yields. The August growth of Westerwold ryegrass  could
be grazed or made into hay or silage. The growth later in the fall would have to be grazed
due to poor conditions for drying this lush forage material.

Italian ryegrass
Italian ryegrass  seeded in 1996 for 1997 seed production was completely killed

during the winter of 1996-97 at Melfort, and there was very little survival at Outlook. Seed
yields at Outlook in 1997 ranged from 0 in the spring seeding with no companion crop to
200 kg/ha in the August 15 seeding. Spring seedings under wheat or flax were intermediate
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in yield. Based on the low survival and yields in these studies, Italian ryegrass seed does not
appear to be a feasible production alternative for western Canada.

As an annual forage (Table 3) Italian ryegrass also produced exceptional dry matter
yield over a late August and late October cut (> 15 t/ha in 1996; >l 1 t/ha in 1997). Fall
regrowth yields after companion crop harvests were also substantial, and again. the lower
rate of the companion crop resulted in more fall regrwoth the ryegrass. Both the August and
fall growth would have to be grazed due to the difficulty of drying this lush, leafy forage.
For both Westerwold and Italian ryegrass, there were certain cultivars that yielded better
than others under companion crop competition (data not shown).

Table 2. Forage dry matter yields (t/ha) of Westerwold ryegrass  (5 cultivars) grown with
and without companion crops at Melfort, 1996, 1997

1996 1997

Treatment August October August October

No companion 7.8 8.5 6.4 2.8

Wheat - 40 kg/ha __ 3.0 __ 2.3

Wheat - 80 kg/ha __ 2.6 __ 1.4

Barley - 35 kg/ha __ 2.5 __ 2.8

Barley - 35 kg/ha _- 2.1 __ 2.0

C.V. % 13.7 25.2 14.8 31.1

Table 3. Forage dry matter yields (kg/ha) of Italian ryegrass  (9 cultvars) grown with and
without companion crops at Melfort, 1996, 1997

1996 1997

Treatment August October August October

No companion 6.0 9.4 6.1 5.8

Wheat - 40 kg/ha __ 5.8 -_ 2.6

Wheat - 80 kg/ha __ 4.0 -_ 1.3

Barley - 35 kg/ha __ 3.8 __ 3.3

Barley - 35 kg/ha __ 2.7 __ 1.9

C.V. % 16.0 28.3 17.7 42.9
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Perennial ryegrass

All Perennial ryegrass  trials seeded in 1996 were completely winterkilled at Melfort
during the winter of 1996-97. This was surprising as there was a heavy snow cover from
early November through to mid-April, preventing exposure to extreme temperatures. The
mortality may have been caused by snow molds, which are known to be more serious under
long duration snow covers.

The trials at Outlook survived the 1996-97 winter reasonably well. Yields of the 32
cultivars seeded in the spring of 1996 ranged from 118 to 607 kg/ha, with only two cultivars
outyielding Norlea, a standard Canadian cultivar. Although there was about a two week
range in heading date amongst these cultivars, they all ripened at approximately the same
time and were harvested on August 5. The extreme temperatures in July likely hastened
maturity and also may have reduced yields. Given the numbers and sizes of heads produced,
we expected that yields would have been higher than these values, perhaps closer to 1000
kg/ha for the best cultivars.

At Outlook, seedings of Norlea  perennial ryegrass  carried out on August 15 of 1996
produced the highest seed yields in 1997 (table 4) significantly higher than all spring seeded
treatments, with or without companion crops. For spring seedings, removal of the first
season’s growth in October resulted in poorer winter survival and lower yields (about 30%
lower), the following year. It appears that leaving the growth to catch snow is beneficial to
the survival of Perennial ryegrass. A seeding rate of 8 kg/ha resulted in significantly higher
seed yields than rates of 4 or 12 kg/ha.

Table 4. Seed yields (1997) of Norlea  perennial ryegrass, seeded on June 1 or August 15,
1996.

Seeding Date Companion Crop Seed Yield - kg/ha

August

June

June

June

June

June

C.V. %

L.S.D. (0.05)

None 570

Flax - 20 kg/ha 460

Flax - 40 kg/ha 450

Wheat - 50 kg/ha 450

Wheat - 100 kg/ha 390

None 380

19.0

110

2 6 2



Further research

All of the trials of Italian and Perennial ryegrass mentioned above were reseeded in
1997 and will be evaluated in 1998. We are looking more closely in the laboratory at the
many Perennial ryegrass cultivars to determine which ones will survive colder winter
temperatures (methodology of Gusta et al. 1997). These could be expected to survive more
consistently under our winter conditions. We are also looking at the cold hardiness of plants
at different stages of growth. If one stage was consistently more cold hardy, optimum
seeding times could be determined to insure that the majority of plants entered the winter at
this stage. In addition, we are also looking at late fall planting of coated ryegrass seed. If
early spring germination could lead to the vernalization of Perennial and Italian ryegrass,
then seed could be obtained on these species without plants having to overwinter. We will
evaluate these trials in 1998.
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