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ABSTRACT

In Alberta Canada, many livestock producers look at alternative ways to reduce their winter feed costs
through a series of options to extend the summer grazing season into the fall and winter months. Cool
season cereals, such as oat and barley play significant role in providing winter feed in the form of
greenfeed hay, silage and swath grazing. The objective of the present study was to evaluate warm season
cereals (9 com hybrids, 2 millet varieties and a forage sorghum hybrid, CESH 30) in a temperate
environment compared to temperate cool season cereals (2 oat varieties - controls) for forage dry matter
(DM) yield and nutritive value. The com hybrids mostly had higher forage DM yield than other crop
types (millets, sorghum and oat).The forage DM yield significantly (P<0.05) varied from 3878 kg ha' for
German millet to 11529 kg ha' for 39M26 corn hybrid.Both millets and CFSH 30 had significantly
higher crude protein (CP) than corn hybrids as well as the two cool season crop controls (0at). The forage
CP was lowest (8.15%) for 39F44 corn hybrid and highest (14.8%) for German millet. The forage Ca, P,
K and Mg respectively varied from 0.21-0.40%, 0.11-0.29%, 0.96-2.82% and 0.09-0.47%. The forage
energy (total digestible nutrients, TDN) was mostly >60.0% for all crops tested.The findings from the
present study are discussed as relating to selecting warm season crops for use in the beef cattle production
systems in parts of the Peace Country region of Alberta, Canada, with focus on nutritive value in relation

to the nutrient requirements of a mature beef cattle.

INTRODUCTION

The Peace country region of Alberta with an
estimated 233,000 cattle and calves, represents
4.6% of Alberta's cattle and calves population.
Winter feed is very costly for cow-calf operations
in the region. To reduce feed costs and the overall
yearly cost of production, beef cattle producers are
exploring various options in lengthening the
grazing season beyond the late summer months
into the fall and winter seasons. In recent years in
parts of the region, there is a gradual increase in
the number of beef cattle producers looking

forward (o explore the potential and suitability of

warm season cereals particularly, com (Zea mays)
in extending the grazing season. This is because of
the reports emanating from the PC  region
(Omokanye, 2011) and elsewhere in Alberta
(Baron er al.2012; McCartney er al. 2004) have
indicated that grazing cattle on corn can lower
winter feed costs, reduce operating expenses and
save time. This operation does nol require harvest
and makes winter supplemental feeding so limited.
Research to identify promising warm season cereal
crops for livestock production systems is scanty in
the PC region of Alberta; which occupies 11.1% of
Alberta’s total farmland (Government of Alberta,
2012), There is therefore a need for continued
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effort for recent data (on agronomic adaptation,
forage yield and quality, and animal performance)
as new warm season crop varieties/hybrids become
available, The objective of this study was (o
identify warm season cereal crops (corn, millet
(Panicum miliacenm L.) and sorghum (Sorghum
viellgare Pers.) with higher forage yield and feed
nutritive for beef cattle production, when grown in
the Peace Region of Alberta, Canada,

MATERIALS AND METHODS

Experimental site- The trial was conducted in
20120n a dwk gray chemozemics soil ot Fairview
Research Farm (56° 04" 537 N, 1187 26' 05" W:;
661.4 m above sea level), in the PC region of
Alberty, Canada. The site has a subarctic climate
{also called boreal climate), which is characterized
by long, usually very cold winters, and short, cool
to mild summers. Monthly data for the 2012 and
the long term (30 years) averages of the corn heat
units (CHUs), rainfall, maximum and minimum
temperatures are given in Table 1. Spring soil
moisture at site was 39 mm. Soil temperature at
seeding was 9.5°C.Soil test for the site at 0-15
cmsoil depth prior to seeding indicated a pH of 5.8
and 7.1% organic matter.

Treatments design and seeding procedure
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The experimental design was a randomized
complete block design with four replications. Prior
to seeding, the site was harrowed and then sprayed
with Credit® for a pre-seed weed control. Twelve
warm season crops conmsisting of 9DuPont
Pioneer®corn hybrids, 2 millet varieties (Red proso
and German), a forage sorghum (Canadian forage
sorghum hybrid, CFSH 30) and 2 cool season oat
(Avena sativa L.) varieties(CDC Baler and CDC
SO-I) formed the treatments. The 2 cool season oat
crops were used as controls (C).The CHUs for
comn hybrids varied from 2000 to 2350 (see Table
2). The crops were seeded into small plots
measuring 2.5 m x 10 m. Seeding was done on
May 18, 2012 at the rate of 80,000 kernels ha™'for
each corn hybrid and 22.5 kg ha' for Red proso&
German miilet and CFSH 30. The oat varieties
were seeded at the rateof 112 kg ha-'. A 6-row
corn planter was used o seed corn, while millets,
sorghum and oat were seeded with a 6-row no-till
plot drill. Following soil test recommendations,
fertilizer was broadcast at 56 kg N ha™ +22.4 kg P
ha' prior to seeding. In crop spraying with
RoundUp®at 0,67 L ha™' was carried out to control
weeds in the corn plots one month after seeding.
For millets, CHFS 30 and oats, Basagran Forte®
was used to control weeds at the recommended
rate for each crop type.

Forage sampling and determination of forage
nuftritive value-

For forage DM vyield determination, oat, millets
and CFSH 30were harvested al the late milk
stage{August-September, 2012), while the corn
hybrids were harvested at the half milk line stage
in early October, 2012, Each crop type was
harvested a1 about 10 ¢m above ground from
random 4 m lengths of 2 rows (6.15m’)/plot. The
freshly harvested fornge materials were weighed,
sub-sampled {about 0.5 kg). dried and reweighed
for DM content and yield estimation, Dricd loruge
sumples of oat, millets and CFSH 30, und wet
forage samples of com hybrids were shipped out to
a commercial laboratory (Central Testing
Laboratory  Limited, Winnipeg, Muanitoba,
Canada), for nutritive analysis using standard
luboratory wet chemistry procedures. The forage
nutritive values (reported on dry matter basis) were
determined using 1wo dry samples per
treatment,composites from replications | & 2, and
replications 3 & 4.,

Data Analysis

The data were subjected to analysis of variance
(ANOVA) using a pre-defined model inCostat
procedure (CoStat Version 6.4, 2005). Where
ANOVA indicated significant treatment effects,
the means were separated by the leastsignificant
difference (LSD) at the 0.05 probability level.
Significant differences in the text refer to P<0.05.

RESULTS AND DISCUSSION

Forage DM yield- The DM yield varied from 3.88
kg ha' for German millet to 11529 kg ha” for
39M26 com hybrid (Table 2). Generally, all corn
hybrids (except for X70B144R1) had higher DM
yields than other crop types. The forage DM yield
obtained here was far higher than those earlier
reported by Omokanye (2011) in the same
environment. Higher rainfall was recorded in the
present study than that recorded for Omokanye
(2011) study, and this could be why forage DM
yield was generally higher in the present study.
Both P8I07THR and 39FVO0Scom hybrids had
higher CHUs than other corn hybrids, an
indication that these hybrids may not be suited for
this environment.Three (P8107THR, X70BI44R!
and 39FV05) of the 9 corn hybrids with <8.0 t ha’
forage DM yield and German millet with the
lowestforage DM yield wouldn't be suggested for
silage or grazing in this environment. In Table 2,
the millets and CFSH 30had significantly higher
crude protein (CP) than com hybrids as well as the
controls. The forage CP generally varied 8.15% for
39F44 com hybrid to 14.8% for German millel. |
observed that German millet did not flower
throughout the growing season and that probably
expluins why it had the highest CP content, as it
waus very green and still in the aclive vegetative
growth stage when it was harvested.Protein is a
building block and the beel cow rule of thumb
with protein is 7-9-11, which means an average
nature beet cow (weighing 544 Kg) requires u
rution with crude protein of 7% in mid pregnancy,
9% in late pregnancy and | 1% after calving (NRC,
2000). Looking at Table 2, all crops tested had
adequate protein for a dry gestating cow in the mid
pregnancy stage, but 2 of the 14 crops tested fell
short of meeting the 9% protein that is required by
a cow in the late pregnancy stage. For a nursing or
lactating cow, only Red proso millet, German
millet and CFSH 30 had sufficient protein for this
category of cow. The forage Ca, P, K and Mg
respectively varied from 0.21-0.40%, 0.11-0.29%,

b e e s ———
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0.96-2.82% and 0.09-047%. All crops had
adequate Ca for a dry gestaling cow (which
requires 0.18% Ca), but all crops fell short of
meeting the Ca requirement of a lactating cow that
requires 0.42%(NRC, 2000). Of the 14 crops
tested, only 2 (Red proso and German millets) had
enough P in the forage to meet the needs of a
mature beef cow(NRC, 2000). All crops exceeded
the K requirements of = mature beef cow (0.6-
0.7% K), while only 5 crops were able to meet the
amount of Mg needed by a mature beef cow (0.12-
0.20% Mg) (NRC, 2000). One of the controls
(CDC SO-1 oat) mostly ranked first in terms of
ADF and NDF content. CDC SO-I1 oat had
significantly lower ADFand NDF than other crops.
The ADF value refers to the cell wall portions of
the forage that are made up of cellulose and lignin.
These values are important because they relate to
" the ability of an animal to digest the forage. As
ADF increases the ability to digest or the
digestibility of the forage decreases. The NDF
value is the total cell wall which is comprised of
the ADF fraction plus hemicellulose. NDF values
are important because they reflect the amount of
forage the animal can consume. As NDF percent
increases, the dry matter intake generally
decreases. The forage energy (total digestible
nutrients, TDN) varied significantly from 56.7 %
for Red proso millet to 63.9% for 36F60 com
hybrid. The TDN was mostly >60.0% for the crops
tested. Energy gives the ability to use the building
blocks for growth and other productive purposes.
The NRC (2000) recommends 49-54% TDN for a
dry gestating beef cow (weighing 544 kg) and 57-
62% TDN for a nursing beef cow (with 544 kg
weight). Looking at Table 2, all crops tested
appeared to have sufficient energy for these stages
of a mature beel cow. In conclusion, the fewer
CHUs corn hybrids should mostly fare better for
high forage yield in the PC region. Other warm
season crops like Red proso millet and Forage

sorghum (CFSH 30) can also provide a high-
yielding alternative to oat, which can be utilized
for green feed, silage and swath grazing. Results of
TDN in this study confirm the fact that warm
season cereals tested here have high enough
nutritive value to meet (and in most cases even
exceed) the energy requirements of a beef cow in
mid pregnancy through late pregnancy and even
after calving in parts of the PC region of Alberta,
Canada.
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Table 1. Com heat Unit (CHU), rainfall, maximum (Max.) and minimum (Min.) air
temperature (temp.) in the crop growing months for 2012 and their long-term averages

(LTA) at Fairview, Alberta, Canada

CHU Rainfall, mm Max. temp. °C Min. temp,"C
Month 20012 LTA 2012 LTA 2012 LTA 2012 LTA
May 166 127 94 40.2 183 16.2 4.8 33
June 567 552 1546 1053 18.8 20.1 75 A b |
July 1045 1109  102.1 1756 19.5 219 9.0 9.6
August 1540 1603 2631 2235 20.2 21.0 7.0 8.2
September 1931 1866 200  256.6 17.3 15.7 4.7 3.6

Session: Ruminant Animal Production & Pasture Mgt

Page 517



Proc. 40th Ann. Conf. Nigerian Society for Animal Production, 15-19th March, 2015, NAPRIfABU, Zaria

Table 2. Crops tested & their moisture content at harvest (Moist. ), forage DM &forage nutritive value,

Moist DM CP  Ca 2 K Mg ADF NDF TDN
%

Crop LHU? Kgha % % % % ® % % %

P7213R com 2050 749 9250 102 027 0.1 188 013 346 550 622
39F44 com 2000 778 - 9119 815 033 047 156 018 332 584 630
PRI07HR comn 2350 759 7279 948 033 016 190 009 387 631 598
X70B140R corn 2000 77.8 8197 826 040 0.7 180 017 352 634 618
P7443R com 2100 738 8383 937 035 013 171 019 339 615 626
X70Bl44Rlcom 2000 742 6036 946 040 0.9 173 012 344 620 623
39M26 corn 2100 748 11529 947 037 014 163 0.5 350 617 620
36F60 com 2250 741 10661 984 031 011 161 0.8 320 3564 639
39FV0S comn 2350 758 7349 100 033 042 163 023 340 3596 625
Red proso millet - 7L7 5115 134 022 029 282 013 431 655 567
German millet - 752 3878 148 039 027 178 047 427 617 568
CFSH 30 (FS) - 762 5263 138 026 023 186 039 396 650 584

CDC Baler oat (C) NA 65.9 6544 959 021 017 09 020 333 535 616

CDC S0-1 oat (C) NA 65.0 5134 101 030 017 117 028 309 510 62.7
Sign b?ama’ NA ® * - ® * " * *

LSDy s NA 0.78 982 137 00! 001 161 00! 022 036 0.24

CVi.% NA_ 491 164 616 393 429 511 722 285 280 376

NA, Not applicable.“ CHU,corn heat unit.” CV, coefficient of variation. significant at P<0.05.

FS indicates forage sorghum. C indicates control, LSDy s, least significant difference at P<0.05.
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