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Introduction

Forty-two percent of Saskatchewan’s beef cows are raised in North West Saskatchewan. Annual
cereals, preserved as greenfeed or silage, are commonly used for winter feed sources. While
perennial forages are common in the region, many producers obtain more stable forage yields with
annual crops. The North West region generally receives low precipitation in April and May, a
critical time period for perennial forage development.

Annual crops for forage provide mixed farmers with greater cropping flexibility and allows them to
quickly adapt their cropping practices to market conditions. Cutting annuals for forages can also be
used to manage annual weeds such as wild oats.

Barley and oats are the most common annuals used for forage production. Little regional data
existed for the forage potential of triticale, pulse crops, and warm season crops such as sorghum-
sudangrass, and millet.

Information on the productivity and quality of annual forages will assist livestock producers in the
region to select crops that will compliment or supplement other forage sources and provide a stable
supply of winter feed.

Materials and Methods

The studies were conducted at the Scott Experimental Farm on a Dark Brown Chemozemic loam
soil during 1991 to 1993; at Lashburn on a Thin Black Chemozemic loam; and at Loon Lake on a
Gray Luvisolic clay loam during 1992 and 1993. All studies were conducted on summer-fallow.
Seeding dates for each location year were as follows:

Scott
Lashburn
Loon Lake

1991
May 29
______
------

1992
May 18
May 19
May 13

1993
May 17
May 10
May 12

Seeding was done in a prepared seedbed using a double-disc press drill which placed phosphate
with the seed at 25 kg/ha as 12-5 1-O.

Forage harvest was done by cutting and weighing a lm x 5m area from each plot using a flail type
forage harvester. Harvesting was done on all plots when barley had reached the soft dough stage.

A 500g subsample of wet forage from each plot was weighed, dried and reweighed for dry matter
determination. Dry matter content was used to calculate dry matter yield (DMY). Dried samples
were subsequently ground to pass a 40 mesh screen and analyzed for protein content using a
semimicro Kjeldahl procedure. Total protein yield was calculated as the product of protein content
x DMY.

The study was arranged in a randomized complete block design with four replicates using a plot
size of 1 m x 5 m. Statistical analyses were performed on data for each site year using analysis of
variance, and over site years using a factorial analysis. For comparisons between mean values,
LSD (P= 0.05) were determined for each.
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Results and Discussion

Forage dry matter yield (DMY) differences between cereals at Scott (oat and barley) were relatively
small in 1991, but Foothill oat did have higher DMY than Virden barley in 1992, and Brier barley
in 1993 (Table 1). Sorghum sudan provided moderate DMY at Scott in 1991, but yielded poorly in
1992 and 1993 as did Siberian and Crown millets. The relatively better performance of Sorghum
sudan in 199 1 likely reflected the hot dry conditions that prevailed later in the growing season,
while the 1992 and 1993 growing seasons were cool and wetter than normal. Tipu and Century
pea had higher DMY than lentil in all years at Scott, with pea yields comparing favourably with
cereals during the wet growing seasons of 1992 and 1993 (Table 2).

A generally similar ranking of DMY occurred at Lashburn although pea DMY did not compare
quite as favourably with cereals as at Scott.

Precipitation during the growing season at Lashburn was below normal for both years providing a
possible explanation for lower relative DMY for pea. Differences in DMY between barley, oat and
triticale tended to be small at Lashburn. As at Scott, yield of Sorghum Sudan, Siberian and Crown
millet were all quite low, and lentil DMY was intermediate to the millets and pea.

Table 1. Dry matter yield (t/ha) of annual crops grown as forage at Scott, Lashburn and Loon
Lake.

Crop

Barley

Oat

Triticale

Sorghum Sudan

Siberian Millet

Pros0 Millet

Lentil

Pea

LSD (P=0.05)

Cult ivar

Brier

Virden

Foothill

Wapiti

1991

10.8

9.8

10.5

- - -

6.6

Crown

Indianhead

Tipu

Century

- - -

4.3

5.9

5.3

1.2

Scott
1992

6.0

5.1

7.0

6.0

2.6

3.4

3.0

4.6

7.2

7.4

1.5

1993

8.5

9.1

10.7

9.8

1.6

2.7

1.9

5.0

8.2

7.2

1.8

Lashburn Loon Lake
    1992       1993 1992     1993

7.5 11.0 3.7 6.5

7.0 10.9 3.2 5.4

7.3 10.9 3.7 4.8

7.4 11.2 2.9 4.8

2.9 1.7 0.8 0.5

4.8 4.1 2.7 0.7

4.5 3.2 1.4 3.8

5.0 5.6 1.4 3.8

6.7 9.4 1.8 5.4

6.1 8.9 1.8 4.5

1.1 1.9 0.6 0.6

Forage DMY was low for all crops at Loon Lake, particularly during 1992 when rainfall was much
below normal. Establishment of all crops at this location was not as uniform as at Scott or
Lashburn. Limited seedbed moisture at seeding was followed by some soil crusting after post
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seeding rains on this low organic matter soil. This likely reduced emergence of most crops and
impaired their early development. Under these conditions, cereal crops provided the highest DMY,
with Brier barley performing particularly well in 1993. DMY of Sorghum Sudan and the 2 millets
was very low at this site. Lentil, although producing more DMY than the millets, was lower than
pea. The site may have been deficient in sulfur for pulse crop production, since S fertilized pea and
lentil in a nearby test were much more vigorous. Sulfur responses by canola have been noted on
this site in previous studies.

Table 2. Precipitation during the growing season (May-Aug.) at Scott (1991-93), Lashburn
(1992-93) and Loon Lake (1992-93) and long term (1950-1980) normals.

Location Years

Scott 1991

May June July Aug. Total

33 102 19 41 195

41 11 164 32 248

22 101 83 39 245

33 66 60 47 206

62 19 57 36 174

24 103 30 62 219

39 76 76 68 259

53 67 40 23 183

13 92 73 57 235

36 79 72 67 254

1992

1993

Long term

Lashburn 1992

1993

Long term

Loon Lake 1992

1993

Long term

Protein content of forages can be an important indicator of its quality or value. Protein
measurements enabled us to calculate and compare protein yields. When averaged over 1992-93,
Century pea produced the greatest protein yield (Table 3). Tipu pea and Indianhead lentil also
produced high protein yield, while protein yields of the cereals were only slightly lower.

At Lashburn, protein yields from Wapiti triticale and Indianhead lentil were higher than for other
crops while pea, barley and oat all provided reasonably good yields. At Loon Lake, protein yields
for the cereals, and Tipu pea were highest, with slightly lower values for lentil and Century pea.
Protein yields for Sorghum sudan, Siberian millet and Crown millet were low at all sites.
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Table 3. Protein yield (kg/ha) of annual crops grown as forages at Scott, Lashburn and Loon
Lake (averages for 1992-93).

Crop Cultivar Scott Lashburn Loon Lake

Barley Brier 560 620 530

Virden 610 710 520

Oat Foothill 560 660 460

Triticale Wapiti 580 870 470

Sorghum sudan 210 300 120

Siberian millet 250 550 280

Proso millet Crown 200 460 230

Lentil Indianhead 690 880 330

Pea Tipu 760 700 440

Century 950 700 390
LSD (P=0.05)

Differing rankings for protein yield than for DMY reflected differing protein contents (Table 4).
Protein % was highest for lentil and lowest for Brier barley and Foothill oat. Protein % of
Sorghum sudan was also relatively high.
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Table 4. Dry matter and protein contents and yields of annual crops grown as forages averaged
over 2 years (1992, 1993) and three locations (Scott, Lashburn, Loon Lake) in Northwestern
Saskatchewan.)

Crop
Barley

Cultivar %
Brier 45

Virden 41

Dry Matter
Yield(T/ha)

7.2

6.8

%
8.3

9.5

Protein
Yield (KG/ha)

570

610

Oats                          Foothill 37 7.4 8.2 560

Triticale Wapiti 40 7.0 9.6 640

Sorghum sudan 29 1.6 13.5 210

Siberian millet 30 3.0 12.4 360

Pros0 millet Crown 29 2.5 12.7 300

Lentil Indianhead 32 4.1 14.6 630

Pea Tipu 29 6.4 10.2 630

Century 27 6.0 12.0 680

LSD (P=0.05) 3 0.4 0.8 50

The timing of forage harvest likely influenced the comparisons. With harvest of forage based on
barley reaching the soft dough stage, this crop was near the point where dry matter accumulation
was maximised while some other crops may not have quite reached this stage. Dry matter content
(%) provided an indication of this effect. Dry matter content of Brier barley was higher than for
other crops, although Virden barley and Wapiti triticale had only slightly lower dry matter contents.
The remaining crops had consistently lower dry matter contents, suggesting that these crops may
have produced relatively higher DMY if harvest had been delayed. However, it is unlikely that
delayed harvest of the millets or Sorghum Sudan would have resulted in DMY equal to barley. Pea
or oat DMY may have compared more favourably had harvest been delayed.

Lentil and Sorghum Sudan had relatively high protein contents (%), and in the case of lentil,
protein yield was comparable to the cereals. The millets and Century pea also had high protein
contents, while those for the cereals tended to be low.

Millet and Sorghum Sudan are warm season grasses, best adapted to high temperatures and did not
perform well under the relatively cool conditions at these sites. This was particularly evident during
the cooler than normal season of 1993, although Sorghum Sudan did perform somewhat better
under the hot dry conditions late in 1991 at Scott.

Pea and lentil produced good DMY at most site years and protein contents were generally high.
The nitrogen fixing advantage of the pulses may have been more evident had the studies been
conducted on stubble. However, the high seed costs associated with these crops would be a
disadvantage when grown as forages. Seed costs would be lower for the small seeded Indianhead
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lentil, which unfortunately was also lower yielding than pea. It has been reported (Brandt et al,
1990) that foraged quality of pea and lentil is very high, having high protein, digestibility and
intake by livestock. Where high quality forage is required, pea or lentil may be attractive.

The cereals were the most consistent producers of DMY and as a result, are probably the most
useful crops as forages. Lower seed costs than for the pulse crops would be an added advantage
while greater fertilizer N costs for stubble production would be a disadvantage. Overall the cereals
appear to be least affected by temperature and moisture fluctuations that are typical for the region.
Differences between the four cereals grown were relatively small and it is likely that factors other
than DMY and protein content would be the determining factor in crop choices. Such factors could
be seed costs, competitiveness with weeds or other quality factors such as digestibility or feed
intake.

Summary

The cereals (Barley, oat and triticale) are well adapted as forage crops, providing consistently good
yields. However, quality of forage from pulse crops is generally quite high, while yields are
somewhat lower than for the cereals. Where high quality is essential, the pulses may be more
attractive, however high seed costs may be a deterrent. Warm season grasses like Sorghum Sudan
or millets are not well adapted to our cooler conditions and would be much riskier to grow.
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