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Alternatives for Finishing Beef in the Bulkley Valley

Executive Summary
Although beef is an important national export, this has been a double-edged sword for cow-calf
producers. A combination of the increased cost of inputs and costs associated with the efforts on
behalf of the Federal and Provincial governments to maintain Canada‘s image as an exporter of
quality beef have made it difficult for beef producers to make a profit. However – despite these
challenges, or maybe because of them, there are a number of cattle producers that have been
making innovative changes to their operations. Some of them have started to finish a proportion
of their cattle at home for the direct market in order to better control the price they get for their
product.
The ultimate advantage of forage-finishing is that it uses an energy source that is infinitely
renewable – the energy from the sun. Cattle, and other ruminants, provide the missing link
between the pasture and the plate as their digestive system is well-designed to break down
cellulose. The goal of this project is therefore to investigate a method of beef production that
enhances the producer‘s ability to use the sun‘s energy and convert it into beef, and ultimately,
into a viable business. The key objectives were: 1) to complete a comprehensive review of
information and/or research relating to alternative finishing of cattle that includes forage
research, climate data and cattle production data, 2) to document the historical and current
climate condition ‗normals‘ for the Bulkley Valley, 3) to conduct a gap analysis with respect to
forage research, alternative finishing information and breed suitability, and 4) to devise a local,
producer-based research program that includes data on the forage quality, and the growth and
carcass quality of cattle finished on these different forages. Information and data were gathered
for this project using literature, interviews and articles and information available on the internet.
Through the course of conducting this background review, it appears that there are very few gaps
in the general information about forage-finishing cattle. Areas of further research that might be
of interest to producers in the Bulkley Valley include: breed information that would improve
local genetics and increase profitability of forage-based production systems, investigation into
appropriate chilling and aging techniques for locally forage-finished cattle, and the use of
brassicas and/or vegetative corn as a high energy forage for finishing local cattle. The research
design proposed for Phase 2 is focused on determining which of three high quality forages
produce higher quality finished carcasses.
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1.0 Introduction
Producing beef cattle in today’s economic climate is not for the faint of heart.
Although beef is an important national export, this has been a double-edged sword for cow-calf
producers. The efforts on behalf of the Federal and Provincial governments to maintain
Canada‘s image as an exporter of quality beef have resulted in new regulations for Specified
Risk Materials and mandatory traceability for all cattle shipped to auctions and feedlots. The
cost of these programs has been transferred to the producer. In addition, the last few years have
seen large fluctuations in the prices of petroleum-based products such as fertilizer and fuel, as
well as increased costs for grain (led by corn which is being used extensively in a growing
ethanol industry).
However – despite these challenges, or maybe because of them, there are a number of cattle
producers that have been making innovative changes to their operations. The generic equation
for the bottom line in business is that you increase your profit by lowering production costs or
increasing the price. Commodity beef producers living in the Bulkley Valley have historically
calved late-winter/early spring and then shipped their calves in the fall. As this cycle is common
throughout BC and Alberta, there are a high number of calves moving through the system at this
time. This is reflected in the price per pound, which is usually quite low from October through
December (Farm Credit Canada1). This in combination with low prices per calf in general has
made it difficult to make a living as a cow/calf producer. As a result, some have started to finish
a proportion of their cattle at home for the direct market in order to better control the price they
get for their product.
Local producers have attempted to lower production costs by:
 reducing the amount of chemical fertilizer that goes on their fields and pastures,
 increasing the use of manure as fertilizer,
 sourcing alternative feeds like the grain screenings that come from Prince Rupert, and
 by growing their own grain supply.
Forage finishing is relatively uncommon in the Bulkley Valley (Houston to Smithers), although
forage-fed cattle are much more common. For the purposes of this report, forage finishing
includes both stored and standing forage, with no input of concentrates (i.e., grain or protein
supplements like soybean meal). Although finishing cattle on forage requires expertise and in
some ways is more labour intensive than grain-finishing, there are some distinct advantages
including lower production costs, health benefits for the end consumer and better environmental
stewardship (Hansen 2006).
The ultimate advantage of forage-finishing is that it uses an energy source that is infinitely
renewable – the energy from the sun. Cattle, as ruminants, provide the missing link between the
pasture and the plate as their digestive system is well-designed to break down cellulose. The
1

Farm Credit Canada reports market prices for several commodities. Website: http://www.facfcc.ca/en/AgNews/markets_e.asp
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goal of this project therefore is to investigate a production scenario that enhances the producer‘s
ability to use the energy from the sun and convert it into beef, and ultimately, into a viable
business. The four main objectives of this project are listed below.
1. To complete a comprehensive review of information and/or research relating to
alternative finishing of cattle that includes:
a. forage trials, variety trials and forage systems relevant to the Bulkley Valley
(including the Smithers and Houston communities and surrounding area),
b. climate data (as collected for the climate zones relevant to the Smithers and
Houston Communities), and
c. cattle production data (weight gain over time for different feed types by breed).
The focus will be on trials investigating finishing rations, both forage based and
complementary low levels of grain feeding.
2. To document the historical and current climate condition ‗normals‘ for the Bulkley
Valley, and project future climate conditions (i.e., incorporate current climate change
research).
3. To conduct a gap analysis with respect to forage research, alternative finishing
information and breed suitability.
4. To devise a local, producer-based research program that includes data on the growth and
harvest of different types of forage, and the growth and carcass quality of cattle finished
on these different feeds. This program will become Phase 2 of this project and will result
in a second funding application to IAF.
5. Ultimately, to improve the quality, profitability and marketability of beef produced and
processed within the Bulkley Valley.

2.0 Methods
The majority of this project was completed by conducting an extensive background review into
the various aspects of forage finishing, climate data and climate change, and local forage trials.
Although much of this research was done by using the internet, interviews were also conducted
with:
 Leah Sheffield, P.Ag. is the previous local Ministry of Agriculture and Lands extension
specialist,
 Leroy Taylor, a producer in Smithers who has collaborated with Agriculture Canada and
the BC Ministry of Agriculture by hosting several fertilization correlation tests, grain test
plots and forage variety trials on his farm since the early 1970‘s,
 Jim Tingle, P.Ag. is an agrologist who has worked for both Agriculture Canada and the
BC Ministry of Agriculture out of Prince George. Jim has conducted research for many
years in the Bulkley Valley and is a wealth of information on the many forage (and other)
trials conducted at the old Experimental Farm,
 Leslie Jackson, a producer of Highland beef cattle living in Smithers,
 Manfred Wittwer, a producer of grass-fed and grass-finished beef in Telkwa,
 Felix Schellenburg, a producer living in the Chilcotin on Rafter 25 Ranch and markets
under the banner of Pasture to Plate.
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Many attempts were made to contact Dr. John Church at the Thompson River University in
Kamloops, but with no success.
A comprehensive resources list is included at the end of this report in Section 6.0.
A draft report and experimental design was presented at a meeting of the Pleasant Valley
Cattlemen‘s Association on June 19, 2009. Feedback on the information collected during this
project, as well as on the design of the research project proposed for Phase 2 was elicited from
those present. In addition, the draft report was given to the 2009 Executive members of the
Bulkley Valley Cattlemen and other interested producers. All comments have been considered
in this final version of the report.

3.0 Background Review
The concept of finishing cattle on forage has been renewed periodically over the years since
World War II. Historically, most beef cattle prior to this period were finished on forage. Grain
finishing became popular after 1947 when surplus ammonium nitrate (used to make explosives
during World War II) was incorporated into the chemical fertilizer industry (Pollan 2006). Corn,
a heavy nutrient feeder, was one of the primary beneficiaries. The subsequent abundance of corn
consistently being produced in the United States led to factory farming, where cattle are finished
on high levels of concentrates (Pollan 2006). This management system for finishing cattle is
currently being used by both industry and independent ranchers extensively throughout Canada
(Hamblin 1986; Stewart 2007).
Since then, experiments have been conducted to compare the taste, tenderness and overall
palatability of meat from both grain-fed and forage-fed cattle. The results of these studies are
inconsistent – while some have indicated that the carcass quality of grain-finished animals is
superior in taste and tenderness to forage-finished (Bowling et al. 1977; Schroeder et al. 1980;
Berthiaume et al. 2006), others have found no discernable difference (Oltjen et al. 1971; Mandell
et al. 1998). Fortin et al. (1985) found that the palatability and quality of meat as from Hereford
x Shorthorn cattle finished on grass silage was similar to grain-fed beef. A recent article in
Small Farm Canada indicated that there is a growing consumer interest in grass-fed and grassfinished beef (Ford 2007). Ford (2007) believes that although forage-fed and finished animals
are marketed as having healthier fats, the increased consumption of these products is largely
because the meat is tender and flavourful.
Some of the inconsistency within the results documented above could potentially come from the
following variables:
 breed genetics,
 type of forage (e.g., grass silage, alfalfa silage, alfalfa pellets, etc.)
 use of implants and/or antibiotics (i.e., in some comparison trials both forage- and grainfinished groups were given implants) (Oltjen et al. 1971),
 days on feed,
 backfat finish (usually detected by ultrasound but variable between studies), and
 carcass chilling temperatures and variation in aging.
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Phillips et al. (2009) reported that they observed logistical issues or constraints to producing
consistent, economically viable pasture- or grass-fed beef. Similar to other findings, some of
these issues were access to year-round grazing, appropriate genetics, and consistent supply
(Phillips et al. 2009).
Despite mixed reviews, economics, environmental and societal concerns around feedlots, as well
as recent research on the health benefits of forage-fed beef have resulted in a resurgence of
interest in this method of finishing cattle. The environmental sustainability aspect of foragefinished beef benefits producers as well as consumers—forage crops, particularly legumes, help
to maintain soil nutrient quality. In addition, grass and legume forages are very effective in
controlling soil erosion due to their dense cover (Hamblin 1986; Brady 1990). This report has
thus been structured to highlight some of the critical components for effective forage finishing.

3.1 Characteristics of Cattle
Breeds
The goal for breeding for grass- or forage-finishing is to have small to medium frame animals
that mature quickly and are able to marble on high quality forage (Rayburn 2003; Stewart 2007).
Breeds that have been used in forage-finishing programs include Angus, Hereford, Shorthorn,
Red Devon, Gelbvieh and Murray Grey. Hereford x Angus have been commonly used in foragefinishing programs, and are the crossbreed used by some ranchers in the Bulkley Valley (Stewart
2007; Wittwer2, pers. comm.). Galloway and Galloway cross cattle have also been successfully
finished on forage (in about 18 months) in the Bulkley Valley (C. Yates, pers. comm.3).
In addition, there are smaller framed breeds specifically used for forage-finishing: Lowline,
Miniature Hereford and the Dexter. The smaller cuts that come off of these miniature or small
breeds are sometimes more desirable for direct marketing to small families or people who just
want to eat less meat (Carter 2007). The Lowline cattle breed originated in Australia, and was
developed from Angus cattle. Dexter cattle are a heritage breed that originated from the south
and south-western parts of Ireland (Carter 2007).

Frame
When selecting animals for forage-finishing, cows should be approximately 1,000 to 1,200 lbs
mature weight (Stewart 2007; Rayburn 2003). Bulls should have a medium frame (FS 5.0–5.8)
and ribeye area to live weight ratio of 0.01 or better (can be determined using ultrasound)
(Rayburn 2003). Both cows and bulls should be ―deep and wide‖, with a body depth longer than
the legs, and good muscling (Stewart 2007; Rayburn 2003). Generally steers from this
combination would have a frame of 4 to 5 and would finish at around the same weight as their
dam (they might be up to 100 pounds heavier); heifers would finish a bit lighter than the dam
(Stewart 2007). These heifers are good candidates for producers getting into forage finishing as
they lay down fat at lighter weights, and are thus easier to finish on forage (Rayburn 2003).

2
3

Manfred and Eugene Wittwer operate W Diamond Ranch in Telkwa, BC.
Chris & Les Yates operate Lemieux Creek Ranch in the Quick area near Telkwa, BC.
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Individual Genetics & Terminal Sires
Regardless of the traits attributed to individual breeds, there is considerable genetic variation
within each breed. Producers should thus select breeding animals based on their individual
characteristics and performance (Drake 2004). Stewart (2007) recommends marketing crossbred cattle and having a separate breeding program for herd replacements. Drake (2004)
recommends using ultrasound and genetic testing to select cattle that have attributes for
producing high carcass quality, and then using these animals as terminal sires. Calves born from
terminal sires all go to market, enabling producers to continually select for high carcass quality
as opposed to a mix or balance of genetic advantages.

Gains Required
One of the critical factors when forage-finishing is ensuring that animals have access to ample
high quality forage. Stewart (2007) recommends that cattle on forage-based diets gain 1.5 to 2.0
lbs in the feeder nutritional phase, and at least 1.8 lbs per day for 60 days prior to slaughter
(finishing phase). Cattle begin to lay down intramuscular fat with they reach approximately 65%
of their mature weight; it is extremely important that they are on very high quality forage after
this point (Rayburn 2003). Allan Nation (2007) recommends a daily gain of 1.7 lbs per day.
Nation reports that if gains are lower than 1.7 lbs per day the animals will grow in frame rather
than putting on fat. The nutrient requirements of growing beef cattle (medium-frame steers and
heifers) are included in Appendix I.
If average daily gains (ADGs) are not within these ranges, animals will take too long to finish;
carcass quality (particularly tenderness) is more inconsistent in animals over 24 months.
According to Rayburn (2003), an animal has the best chance of reaching their genetic potential
for tenderness if they are slaughtered before 24 months of age with good fat cover. Stewart
(2007) recommends that the producer‘s goal should be to finish all market animals in 18 to 20
months. Constant pasture observation and management is critical as meat from animals that
have lost weight during the finishing period will be tougher and of lower quality (Stewart 2007).

Number of Days on Feed
Days on feed is one of the most important factors in improving carcass quality through
management for feedlot cattle on grain diets (Drake 2004). Drake reports that increasing days on
feed has a corresponding increase in intramuscular fat deposition and overall carcass weight
(2004). The difference between grain-based and forage-based diets with respect to fat deposition
may be linked to genetics, as well as the digestion process of the two feeds. Drake reports that
the composition of the type of volatile fatty acids that is a result of feed digested in the rumen is
different for forage-based vs. grain-based diets (2004). Forage-based diets tend to result in a
higher percentage of acetate, whereas high energy grain rations result in higher levels of
propionate. There is some evidence that propionate is related to intramuscular rather than
external fat deposition (Drake 2004). Feed additives such as Rumensin may alter the effect of
forage-based diets on the ratio of volatile fatty acids by increasing propionic acid production
(Hamblin 1986).
Stewart (2007) however emphasizes that the quality of forage is the key to good forage-finishing.
He states that the ratio of energy to protein in forage used for finishing is critical, as if there is
too high a ratio of crude protein (CP) to total digestible nutrients (TDN), cattle will use extra
5
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energy to process and remove the surplus protein rather than lay down fat. Stewart recommends
a CP:TDN ratio of 0.2 and protein levels lower than 18% (2007).

Carcass Quality
The goal for producers finishing cattle on forage is to produce a meat that is easy to sell because
it tastes good, it is tender, and it is healthy. Although tenderness is sometimes an issue for
forage-finished beef, there are many variables that affect tenderness, not all of which are
production issues. As an example, cattle fed high quality forage that have had appropriate daily
gains can still have lower quality carcasses if they are stressed during handling at time of
slaughter. The steroids released in response to stress changes the pH in the muscle tissue and
there is a higher incidence of darker red meat (Stewart 2007).
Some producers develop protocols that help them ensure consistent quality and ultimately brand
their product for the end consumer. An example used by Stewart (2007) is Tall Grass Beef4, a
ranch in the US that markets grass-fed beef. They use ultrasound to ensure a fat cover of 0.25
inches 50 days prior to slaughter, minimum intramuscular fat of 3.5% and ribeye size of no less
than 10 in2 (Stewart 2007).
It is imperative that the carcass of a forage-fed animal be chilled slowly – this is an issue if the
chilling temperatures are set for grain-finished carcasses as they generally have a more
significant fat cover (Stewart 2007).
Consumer education is an important component of marketing forage-finished beef. Foragefinished beef often has a stronger flavour, and the fat can be more amber-coloured than on a
grain-finished carcass (Wittwer, pers. comm.). In addition, the leanness of forage-fed beef
means that it is easy to overcook – consumers should be made aware that they need to cook
forage-finished beef at lower temperatures and for shorter time periods (cooking time is usually
reduced by 30%). Stewart (2007) recommends that consumers are advised to leave the fat on the
meat, and to brush on a light oil before cooking to preserve moisture and aid browning.
There is a distinct niche market for forage-finished beef at present as it has been shown to be
higher in omega-3 fatty acids and conjugated linoleic acid (CLA), as well as having a better
omega-6 to omega-3 ratios than grain-finished beef (Omahen 2005). In addition, it is high in
Vitamin E and beta-carotene, and low in saturated fat (Stewart 2007; Omahen 2005). These
characteristics are rare in a market that is flooded with grain-finished beef.
Overall, high quality forage-finished beef offers the consumer a choice that is healthier, less
costly in terms of pollution and environmental degradation, and lower in petroleum-based energy
costs (Pollan 2006). As a result, producers that are marketing high quality forage-finished beef
have access to a few different niche markets and can thus set their prices accordingly.

3.2 Pasture Management
Much of the literature emphasizes that good planning is essential for both pasture and grazing
management in order to be able to provide high quality forage throughout all of the nutritional
4

http://www.tallgrassbeef.com
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phases from birth to slaughter. Rayburn (2005) defines five principles that he considers to be
fundamental for determining forage quality:
Vegetative growth stage,
Availability,
Legume content,
Utilization of the stand,
Environment in which the forage is grown.
Information relevant to these principles has been compiled by the Manitoba Forage Council,
which has been working over the last few years to summarize the key concepts of forage
finishing for producers.
The guide for ―Producing Forage Finished Beef in Manitoba‖ highlights forage chain options
that ensure cattle have access to high quality forage (either standing or stored) through all of their
growth phases (Figure 1). It is recognized that for the first six months (approximately) the calf
will get most of its nutrition from its mother‘s milk. Cow/calf quality pasture can be either a
seeded grass/legume or high quality native pasture. Native pastures are the highest quality
during their growth (or re-growth) phases; the yield on native pastures is generally lower than
seeded pastures (Stewart 2007). This may not be true for the Bulkley Valley, however, as
several plant species such as red and alsike clovers, peavines (creamy and purple) and American
vetch5 are that populate our native pastures and ranges (S. Hamblin, pers. comm.). Native
pastures are often better suited for backgrounding feeder cattle; Hamblin (1986) observed that
range animals are very efficient at converting plant protein during this growing developmental
phase.
Ideally, seeded perennial pastures would be a legume/grass mix, with 30% to 50% alfalfa, and a
combination of meadow brome, orchard grass, and tall fescue (Stewart 2007). According to
literature published by the Manitoba Forage Council (MFC), alfalfa is the key to obtaining the
ADGs that are required for finishing. In general the rest for this type of pasture is dependent on
the rate of growth. Re-growth for alfalfa is stimulated when as little as 1/3 of the plant is
consumed (Stewart 2007).
Alfalfa is advantageous in two ways: first, it is one of the most nutritious pasture plants
available, and second as a legume it fixes nitrogen at the root, thus enhancing the soil. Cattle are
able to have impressive gains on alfalfa as the digestion rate of alfalfa within the rumen is
several times faster than that of most grasses (MFC et al. 2006). As the material within the
rumen thus passes into the rest of the digestive system more quickly, the animal is then capable
of consuming more forage than they would normally intake on grass alone (MFC et al. 2006).
This increase in dry matter intake (and subsequent ADG) should translate into lower stocking
rates on these pastures to avoid overgrazing (Rayburn 2003).

5

The Latin names for these species are: creamy peavine (Lathyrus ochroleucus), purple peavine (L. nevadensis),
American vetch (Vicia americana), red clover (Trifolium pretense), alsike clover (T. repens)
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Figure 1. Forage chain for finishing cattle in Manitoba. Native grass pastures peak in May/June and should
be used in conjunction with seeded pastures. Annual and stockpiled forage ensure that the animal’s energy
requirements are met at the end of the growing season (taken from Stewart 2007).

The downside to alfalfa is that the expediency through the digestive system may cause bloat, a
condition caused when froth or foam within the rumen prevents the release of carbon dioxide and
methane (normally produced during digestion and either exhaled through the lungs or released
by belching) (MFC et al. 2006). If there is no ability to release these gases, the rumen expands
and puts pressure on the lungs. This eventually causes respiratory failure and death.
There are ways to minimize the incidence of bloat. Grazing alfalfa when it is in a less digestible
phase (once it has reached 15–20 percent bloom stage) greatly reduces the risk as the soluble
levels of protein in the plant have diminished (MFC et al. 2006). The highest risk period is when
alfalfa is in a vegetative or early bloom stage of growth. Soluble protein levels also fluctuate
during the day, being higher earlier in the day. Many producers recommend putting cattle on
alfalfa pastures after the dew has evaporated (Stewart 2007). In addition, if weather conditions
promote vigorous re-growth there is a higher risk of bloat to cattle (MFC et al. 2006).
A project entitled ―Forage Nutrient Management for Longevity‖ was funded by the BC Industry
Development fund in which it was observed that there is a strong connection between winterkill
of alfalfa and soil nutrient composition (J. Tingle, P.Ag., pers. comm.). Phosphorus and sulphur
were found to be very important. Secondary factors affecting alfalfa winter survival were:
grazing/harvesting management, type of variety, soil winter temperatures, soil drainage and
damage due to wildlife (J. Tingle, P.Ag., pers. comm.). In a separate study, alfalfa was observed
to be more susceptible to winterkill if soils were deficient in boron (J. Tingle, P.Ag., pers.
comm.). In and around the Bulkley Valley, it has been observed that red clover will survive
where alfalfa does not; alsike clover does not perform as well but will re-seed itself (J. Davidson,
pers. comm.).
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Although partially weather dependent, the peak growing period for both native pasture and
perennial legume/grass pasture wanes as the summer progresses. Summer temperatures of 30 C
or greater increases lignification in perennial grasses and legumes (Nation 2007). This makes
them less digestible and harder to obtain the necessary ADGs. Although these temperatures are
uncommon for extended periods in the Bulkley Valley, the planting of annual forage can offset
the gradual reduction in quality that occurs in perennial pastures and thus extend the grazing
season. Fall pastures may be comprised of oats, barley, fall rye, winter tricale, annual ryegrass
(Italian) and brassicas (Stewart 2007). Wheat may also be used (winter wheat for the Bulkley
Valley) (Nation 2007).
In areas with better growing seasons (e.g., more heat units), forage soybeans and green leaf corn
are grown as forage for finishing cattle (Stewart 2007; Nation 2007).
Brassicas make good fall forage as they grow well in cooler climates. In general they will
perform the best on well-drained soil with pH of at least 6, but rape in particular is well adapted
to a variety of growing conditions (Nation 2007; Najda 1991). The common forage brassica
species are:
 turnip (Brassica rapa L.)
 kale (Brassica oleracea convar. acephala L.)
 rape (Brassica napus L.) – not to be confused with oilseed rape or canola
Although these brassica species can provide fast-growing, quality pasture, good grazing practices
must be followed to prevent illness. Cattle grazing pure fields of brassicas can develop
haemolytic anaemia and/or goiter due to the amino acid compound S-methylcysteine sulphoxide
which can accumulate in the plants (Najda 1991). In general brassicas are low in fibre, so cattle
will do better if they are supplemented with free-choice hay or grass paddocks (Nation 2007).
Similar to alfalfa, cattle should be introduced to a brassica diet slowly over time, and should
always be full before being turned out on a brassica pasture (Nation 2007; Najda 1991). Animals
can develop bloat from rape pasture. They can also get rape poisoning from grazing the crop
when it is stunted, low-growing or purple (Najda 1991). Fertilizers dominated by nitrogen
should be used with caution on brassica pastures as too much may give cattle nitrate poisoning
(Nation 2007).
The following table outlines the recommended planting times and seeding rates recommended by
the Alberta department of agriculture:
Table 1. Planting times and seeding rates for common forage brassicas (Najda 1991).

Crop

Seeding Date

Seeding Rate Row Spacing
N Fertilizer
Lb/ac (kg/ha)
in (cm)
lb/ac (kg/ha)
Rape
Late June to early July 2.5–3.5 (3–4) 12–28 (30–70) 70–90 (80–100)
Kale
Mid-May to mid-June 2.0–3.5 (2–4) 6–28 (15–70) 70–105 (80–120)
Turnip Mid-May to mid-June 2.5–3.5 (3–4) 12–28 (30–70) 90 (100)
Additional information about pasturing on brassica species includes,
 turnips may flavour meat or milk (unlike rape),
 forage rape has a CP of 16 and is 85% digestible (corn is 71%),
9
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 crude protein for turnips is lower than that of kale or rape at 9–10%,
 there are both dwarf and giant varieties of rape – the dwarf type is commonly used to
finish lambs,
 feeding a high-fibre food such as free-choice hay if cattle are grazing brassica pasture is
important as fibre will assist in maintaining the pH in the rumen as well as offset
potential toxicities, and
 if using brassica pastures to increase digestible energy intake, brassica pastures should be
grazed in the morning (similar to alfalfa–many experienced producers wait until after the
dew is off to avoid grazing the plants when their soluble protein levels are high) (Nation
2007; Najda 1991; Manitoba Forage Council et al. 2006).

3.3 Grazing Management
Most producers are already aware that the critical aspect to grazing management is pasture rest.
Overgrazed pastures lead to soil nutrient deficiencies, die-back of perennials, low re-growth rates
and increased vulnerability to weed infestations. There are many grazing management strategies,
but the first step is to be very familiar with the resource. According to Stewart (2007), producers
should ask themselves the following questions,
 What kind of forage do I currently have?
 What is the nutrient analysis for my main types of forage?
 What is the composition (i.e., proportions of native pasture, seeded pasture and cultivated
areas)?
 What are the limitations of my pasture (i.e., water availability, topography, etc.)?
 What weeds do I have and how can they effectively be reduced?
Short duration grazing techniques such as strip grazing, although labour intensive, are extremely
effective in ensuring cattle optimize the pasture and allow for rest periods between use (L.
Sheffield, P.Ag.6, pers. comm.). Animals have been observed to have greater daily gains using
short-duration grazing systems, particularly in the spring and early summer (Hamblin 1986).
Paddock systems also work (Stewart 2007). Producers should be closely monitoring their
pastures, and ensuring that forage-finished cattle are moved when 30–50% of the forage has been
grazed in their current location (Hamblin 1986; Stewart 2007).
Efficient grazing systems should be implemented using lower stocking rates as this encourages
cattle to select higher quality diets (Hamblin 1986). It is essential that forage-finished cattle can
selectively graze as much high-energy food as they want to consume in order for them to gain
properly (Stewart 2007; Rayburn 2003). Animals that are being finished can be grazed first
(usually a maximum of three days depending on size of area), and then followed by cattle with
lower energy requirements (Stewart 2007).
Pastures should be assessed daily for effective grazing management. Forage in resting pastures
should be allowed to grow back to the vegetative stage (6–10 inches high) before cattle are
turned back in (Stewart 2007). Figure 2 shows a graphic depiction of the different plant growth
phases.

6

Leah Sheffield, P.Ag. is a former employee of the Ministry of Agriculture and Lands, Smithers BC.
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Figure 2. Cattle should be turned back into
pastures once the grass has reached the vegetative
growth stage to maximize nutrient and energy
uptakes (taken from Stewart 2007).

3.4 Stored Feed
Stored feed is used in forage-finishing systems over the winter months (primarily during the
backgrounding period), and as supplemental feed during turnout and during mid- to late-summer
when perennial pastures may start to go dormant (Stewart 2007). Producers can thus utilize
excess forage during the growing season to ensure that cattle get the energy requirements they
require during times when they can not meet these requirements with standing forage (Hamblin
1986). Weaned calves should be fed stored forage (ideally an alfalfa/grass mix) with a relative
feed value (RFV) of 130–150 (Stewart 2007). Relative feed value is a measure of forage
quality–feeds are compared to full bloom alfalfa (RFV = 100) (Scott et al. 2008). In work
conducted at the Agriculture and Agri-Food Canada Brandon Research Centre in Ontario, adding
custom fertilizer (based on the soils tests) increased the RFV of both grass and alfalfa/grass
pastures (Scott et al. 2008).
Stored feeds include dry hay, silage (baled, chopped and/or direct cut vacuum) and pelleted
feeds. Although there has been some evidence that producers can forage-finish cattle on dry
grass or grass/legume hay, the final product may be less consistent as animals generally have
more days on feed (Hamblin 1986; Wittwer pers. comm.). Oltjen et al. (1971) found that cattle
can be finished on pelleted alfalfa hay (although all steers in these trials were implanted with
diethylstilbestrol).
The advantage of stored feeds, particularly silage, is that they can be harvested when the plants
are in their prime and the forage is the best quality. Stewart (2007) recommends that forage
should have a relative feed value of 165 in order to have a RFV of 150 as stored forage. The
levels of omega-3 fatty acids and CLA decline as the forage wilts (Stewart 2007). Alfalfa as a
component in the forage increases CLA content (Stewart 2007). The key to good quality baled
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silage is to harvest it at the optimum stage of growth and provide ideal conditions for the
fermentation process. Fermentation of high carbohydrate grasses happens quite quickly – alfalfa
is slower to ferment unless it is cut later in the season (MFC et al. 2008). A minimum of 40%
moisture is required for fermentation, which occurs in an anaerobic (very little oxygen)
environment. Most standing crops are 80% moisture, but on a sunny day can wilt rapidly (MFC
et al. 2008).
Stored feeds should be tested to ensure they are high enough quality for forage-finishing. The
University of Manitoba conducted a study that compared animal performance on different
qualities of silage—the results are summarized in the Table below (taken from a fact sheet on
Baled Silage published by the Manitoba Agriculture, Food and Rural Initiatives Growing
Opportunities Centre).
Table 2. Animal Performance on Baled Silage of Various Relative Feed Values

Forage Quality (Relative Feed Value)
Low (RFV 78)
Medium (RFV 112)
Initial Weight (lb)
Final Weight (lb)
Gain/Day (lb)
Feed per Lb Gain (lb)

729
828
1.96
8.53

727
864
2.81
6.8

High (RFV 155)
727
898
3.63
5.39

Note: The trial was conducted by the University of Manitoba for 49 days, beginning April 1997. All baled
silage was fed in a chopped form. No grain supplement was used.

3.5 Forage Trial Results – Bulkley Valley
Specific to the Bulkley Valley, there have been many forage research trials conducted over the
last few decades. Since the 1940‘s, crop testing for alfalfa, grass, cereal silage and cereal grain
trials have been completed, as well as forage management research on fertilizing, extended
pasture, zero tillage and related topics (J. Tingle, P.Ag.7, pers. comm..). Some of the research
highlights that pertain to forage-finishing programs are summarized below. All of the
information presented below was summarized and provided by Jim Tingle, P.Ag., Senior
Agrologist in 2009. Some of this information is also credited to Dave Riendeau, P.Ag., as it has
been adapted from a presentation compiled by both entitled ―Change and Progress in Bulkley
Valley Agriculture‖.

Smithers Experimental Farm8 (1951 through to 1955)
 Fertilizer studies indicated that Shorthorns had the best ADGs when nitrogen and
phosphorus were applied to the pasture.
 Grain crops matured earlier when fertilizer was applied; 16-20-0 applied at 150 lb/ac
resulted in the highest yield for grain.
 Hay harvest was improved by 0.4 ton/ac when 16-20-0 was applied at 100 lb/ac.
7

Jim Tingle, P.Ag., formerly an employee of the Ministry of Agriculture in Prince George, BC; he and his wife own
and operate Glenbirnam Farm.
8
The Smithers Experimental Farm started as an illustration station in 1923 (owned by William Sproule). In 1938 it
was purchased as a federal experimental substation.
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Pasture and Forage Crops – effective pasture renovation was accomplished by disking (one way
to a depth of 4 in.) and then seeding with orchardgrass and red clover. Fertilizer (16-20-0) was
applied at 100 lbs/ac–DM yield was improved by 2380 lbs.
Forage crops that were better suited for annual planting were perennial ryegrass, trefoil, crown
vetch and orchardgrass (high incidence of winter kill). (This has changed in recent years as the
Kay and Okay varieties of orchardgrass have been improved so that they are much hardier [J.
Davidson9, pers. comm.].) Perennial pasture species with good winter survival included alfalfa,
smooth brome, timothy, red fescue and red clover. A brome/alfalfa mix made the best quality
pasture. The first crop yield from this grass/legume mix was almost 80% higher when no
companion crop was used to establish. Effective seeding rates were 10 lbs/ac for bromegrass and
2-4 lbs/ac for alfalfa. Most of this work should be credited to R.G. Savage, Superintendent.
Beef Cattle Trials (1961–64)
Dr. Don Tomlin conducted beef cattle trials at the Experimental Farm in the early to mid-1960‘s.
Yearling steer calves were fed silage harvested from different parts of the growing season, and
monitored for ADG. The greatest daily gains were observed when the silage was harvested in
June, at the peak of the growing season. The trial was conducted for two years: silage cut in
1961/62 on June 8 resulted in an ADG of 0.81. The next year the first harvest was on June 22;
calves fed this silage had an ADG of 1.03. Average daily gains then reduced sharply; in the
second year a fourth cut was taken off in September, with a resulting ADG of 0.94 (likely due to
the increased levels of carbohydrates in the alfalfa).
A second beef cattle trial was conducted by Dr. Tomlin in 1964. He compared the ADG for
steers fed grass-legume silage (harvested three times throughout the season) with the ADG of
steers on rough pasture. Steers fed aftermath silage (late season re-growth) resulted in the
highest ADGs (1.02); steers fed silage/haylage harvested in July only had ADGs of 0.36 and
0.46. When these same groups of steers were then put out on rough pasture, the best ADG was
seen for those steers on the lowest quality silage. This is likely compensation growth which is
not recommended by Stewart (2007) for forage-finishing programs.

Forage Variety and Species Testing
A brief summary of the work documented and/or conducted by Jim Tingle, P.Ag., Senior
Agrologist is summarized below. Again, much of this information has been adapted from a
presentation entitled ―Change and Progress in Bulkley Valley Agriculture‖ compiled by Jim
Tingle and Dave Riendeau, P.Ag. In this presentation, key varieties for each species include:
Kay orchardgrass (especially for extended fall pasture), Courtenay tall fescue (again, can be used
as a high quality fall pasture species), Peace alfalfa, Klondike barley and Aubade Italian ryegrass
(can be used for fall pasture if sufficient moisture is present).
In addition – some winter grazing work has been conducted near Prince George. Oats were
planted in June for December swath grazing. They yielded 5040 kg/ha DM with 8.4% CP and

9

Jim Davidson, Canyon Creek
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60% TDN. Field corn was also planted. The field corn had similar forage quality to the oats,
and the yield was 3.5 ton/acre. There was some issues with weed control with the corn trial.
Yield and Quality of Seven Grass Species at Seven Locations in the Central Interior of British
Columbia (Broersma and Tingle 1987)
Description: Seven sites were chosen: 2 in Smithers, and one each in Vanderhoof, Grassy Plain,
Prince George, McBride and Williams Lake. Seven grass species were seeded at each of the
sites and data gathered for the growing seasons in 1969, 1970 and 1971. The species were:
Smooth Brome, Crested Wheat, Timothy, Reed Canary, Meadow Foxtail, Creeping Red Fescue
and Intermediate Wheat. The data collected were: DM yield, Digestible Dry Matter (DDM),
DDM Yield, crude protein (CP), CP Yield, phosphorus (P), calcium (Ca), Ca/P ratio and
potassium (K).
Main Results: Reed canary grass had the highest average DM yields at both sites in Smithers.
Meadow foxtail had the lowest although it had the highest digestible dry matter. Timothy,
smooth brome and crested wheat grass had the highest average DDM yields (kg/ha) at Site #1;
reed canary, intermediate wheat and timothy had the highest average DDM yields at Site #1.
Average Yield and Quality of Fertilized and Non-fertilized Grasses at Smithers – Driftwood
Loam (1969–1975).
Description: Carlton Bromegrass and Climax timothy were evaluated for DM Yield (kg/ha),
crude protein (CP) and total digestible nutrients (TDN) under two management regimes: no
fertilizer and fertilizer applied as follows: 75 lbs N, 100 lbs P2O5, 50 lbs K2O and 24 lbs S.
Main results: DM Yield was increased considerably (181% for bromegrass and 164% for
timothy) for both grass species when the fertilizer was applied. CP% also increased slightly;
there was no change in TDN%.
Average Yield and Quality of Fertilized and Non-fertilized Grasses at Smithers Experimental
Farm – Telkwa Clay (1969–1975)
Description: Average DM yield, CP% and TDN% were compared for bromegrass, timothy, reed
canarygrass and intermediate wheatgrass for two management regimes: no fertilizer and fertilizer
applied as follows: 75 lbs N, 100 lbs P2O5, 50 lbs K2O and 24 lbs S.
Main results: Very high average DM yield increases, especially in reed canarygrass (more than
three times the average DM yield of non-fertilized field). CP% increased for all species when
fertilizer applied; fertilizer resulted in lower TDN% for all grass species.
Average Yield of Fertilized and Non-fertilized Legumes at Two Smithers Sites–Driftwood Loam
and Telkwa Clay (1970–1975)
Description: Average DM yield compared for four species of legume: Beaver alfalfa, Altaswede
red clover, Leo birdsfoot trefoil and Tetra alsike clover for fertilized (100 lbs P2O5, 50 lbs K2O
and 24 lbs S) and non-fertilized field at each of the two sites.
Main Results: Average DM yields for most of the legumes increased with the fertilizer
application, although not as dramatically as in the grass trials. There were some exceptions:
average DM yield was lower for the fertilized stand for Beaver alfalfa and Leo birdsfoot trefoil at
the Experimental Farm (Telkwa clay). Similarly, on the Driftwood Loam site, a decrease in
average DM yield was observed for the Leo birdsfoot trefoil when fertilizer was applied.
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Grass–Legume Fertilizer Tests
Smithers (1976–1978)
Description: Nitrogen was applied at four different rates (none, 50 lbs/ac, 100 lbs/ac and 200
lbs/ac) at two sites in Smithers with different soil types: Driftwood loam and doughty clay.
Average DM yield for two cuttings each year (June 26–27 and September 12–13) was recorded.
Two replicates had 50 lbs of N spread in the spring and after the first cut, and two had 100 lbs/ac
spread in the spring and after the first cut.
Main Results: DM yield (kg/ha)
Fertilizer (lbs/ac)
Doughty clay
0N
3814
50 N
5005
100 N
4855
200 N
5712
st
50 N Spr. + 50 N after 1 cut
5877
100 N Spr. + 100 N after 1st cut 6394

Driftwood loam
5133
6332
6567
7362
6949
8084

Grass variety trials were conducted at the Taylor Ranch from 1985–1989 and from 1998–2000.
These trials were also completed at R. Jahn‘s property from 1990–1992.
Description: Average DM yields in kg/ha were recorded for each variety on each site.
Main Results: Yield in kg/ha
Species
Variety
Taylor Ranch
Taylor Ranch
R. Jahn
1985–1989
1998–2000
1990–1992
Bromegrass
Manchar
4647
Magna
5086
Paddok
4380
3176
Orchardgrass
Arctic
4575
4125
Kay
4320
4220
4584
Okay
4104
Tall Fescue
Courtenay
4222
5635
5547
Timothy
Climax
4782
5647
5271
Reed Canarygrass
Paleton
5944
1988 Italian Ryegrass Trial (Irrigated) – Feed Quality (Quick)
Description: Feed yield and quality (ADF, CP and TDN) was compared for 20 varieties of
Italian ryegrass. The trials were harvested on August 18th and on September 26th. All varieties
were measured against the Aubade variety (Stever and Tingle 1991).
Main Results: For some varieties the highest yields were seen in the second cut. The top
yielding varieties were Caramba (2801 and 2088 kg/ha) and Lirasand (3082 and 1735 kg/ha).
Grass Species Regrowth Trials
Description: Regrowth for five species of grasses were compared with respect to DM yield
(kg/ha), CP% and TDN%.
Main Results: see table below.
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Species
Orchardgrass
Tall Fescue
Smooth Bromegrass
Meadow Bromegrass
Timothy

Regrowth (kg/ha)
2395
2212
1981
1874
1283

CP%
13.2%
9.9%
11.9%
10.7%
10.2%

TDN%
61%
69%
63%
60%
66%

1994 Alfalfa Variety Trial – Telkwa
Description: 14 varieties of alfalfa were grown in Telkwa in 1995 and 1996, and then the DM
yield for the two years compared. Peace alfalfa is the variety against which all other varieties are
measured.
Main Results: Only one variety – 5312 – produced more DM yield than the Peace variety.
Average Oat and Barley Grain Yield – Driftwood loam
Description: Four varieties of barley and four varieties of oats were grown for five years (1980,
1982–1984, 1988) and the bushels per acre harvested recorded.
Main Results: Klondike barley was a consistent producer (65–93 bu/ac). Athabasca oats was
the most consistent producer (44–137 bu/ac), although Cascade also performed quite well (81–
127 bu/ac).
Average Cereal Yields – Smithers (1967–1969)
Main Results: Galt Barley – 29 bu/ac, Fraser Oats – 53 bu/ac, Thatcher Wheat – 30 bu/ac, and
Pitic 62 Wheat – 38 bu/ac.
Walton‘s – Average Yield Protein and Digestibility Levels of Cereal Silage – Smithers (1969–
1971)
Description: Average DM yield, CP% and TDN% were compared for four varieties of cereals
made into silage, and two mixtures.
Main Results:
Species – Variety
DM Yield (ton/acre) Protein (%)
Digestibility (%)
Oats – Glen
4.72
9.4
52.9
Barley – Jubilee
4.39
10.0
60.8
Spring wheat – Pitic 62
3.67
10.2
65.0
Triticale – Rosner
3.17
9.7
58.1
Mixtures:
Glen + Jubilee (40:60)
4.66
9.8
58.2
Pitic 62 + Jubilee (50:50)
4.47
9.9
63.0
BC Forage Council – Highway 16 Crop Testing Unit
2004–2006 Forage and Cereal Variety Evaluation
Description: Twenty-four varieties of grass and 24 varieties of alfalfa were tested at three sites
each in 2003. They were harvested from 2004–2006 in one or two cuts per season. Twenty
varieties of oats and barley were harvested as silage at four sites for three years. Fourteen
varieties were allowed to mature and harvested for grain. The study site locations were: Mapes,
Fort Fraser, Francois Lake and Smithers (L. Taylor‘s Ranch). Both the alfalfa and the grass test
sites were fertilized each year (Alfalfa with 34 N-40 P2O5-59 K2O-31 S-2 B and grasses with 72
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N-42 P2O5-60 K2O-30 S). An additional 200 lbs of 21-0-0 was spread on the grass trials after the
first cut in 2005 (Tingle 2009 – Farmwest Website).
Main Results (Smithers only): Grass check varieties used (DM yield taken over a three year
average) were: Climax timothy (4818 kg/ha), Kay orchardgrass (3915 kg/ha), Carlton
bromegrass (5196 kg/ha) and Courtenay tall fescue (5275 kg/ha). Cereal silage check varieties
were: Derby Oats (3132 kg/ha) and AC Lacombe barley (3620 kg/ha). Peace alfalfa was used as
the check – 2292 kg/ac average DM yield for Smithers.
One cut of alfalfa was taken off at the Smithers site each year. Several of the varieties outyielded Peace alfalfa; the most consistent were: AC Cariboo, Phabulous, Magnum Wet and
Chinook 421. In the grass trials, the top varieties for each species in Smithers were:
 Timothy: LMR 72 (5385 kg/ha), Talon (5369 kg/ha) and Titan (4848 kg/ha)
 Orchardgrass: Okay (4082 kg/ha), Kay (3915 kg/ha) and Takena (3721 kg/ha)
 Bromegrass: Carlton (5196 kg/ha), Peak (4837 kg/ha) and MB 15 (3730 kg/ha)
 Tall Fescue: Courtenay (5275 kg/ha), Carnival (5109 kg/ha) and Martin II (4778 kg/ha)
The top producing varieties for cereal silage in Smithers were:
 Oats: Waldren (3968 kg/ha), CDC Bell (3907 kg/ha) and CDC Baler (3558 kg/ha)
 Barley: Ponoka (4597 kg/ha), CDC Cowboy (4446 kg/ha) and Helgasen (4066 kg/ha)
According to J. Tingle (pers. comm.), the difference in forage quality was greater between
species than between varieties. As an example Courtenay tall fescue had an average TDN of 69%
and CP of 9.9%, and Kay orchardgrass had a TDN of 61% and 13.2% CP.
The practical application of this knowledge is sometimes difficult, as the availability of specific
varieties change from year to year (L. Taylor, producer, pers. comm.). Varieties most commonly
utilized on the Taylor Ranch for their day-to-day operations are: Peace alfalfa, Climax timothy
(this is a naturalized variety and very hardy), Kay (or Okay) orchardgrass and Carlton
bromegrass. Grass silage is harvested around June 17th to capture the most protein. Tall fescue
in particular has to be harvested prior to becoming overmature. In general, the varieties that
were the top producing in these trials are used on the Taylor Ranch for cereal silage (L. Taylor,
producer, pers. comm.). The Taylor‘s have good yield and quality results using these varieties.
In 2002 a Forage Fact Sheet was compiled by Jim Tingle, P.Ag. and published by the BC
Ministry of Agriculture, Food & Fisheries. It gives detailed recommendations for cultivated
pasture mixtures and is included in this report in Appendix II.

3.6 Climate
Climate averages and normals recorded at the Smithers Station for the period of 1971 through to
2000 are presented in Appendix III (Env. Canada 2009). Unfortunately Environment Canada
does not have a station in Houston, but the average summer temperature is 14.5 C, the average
winter temperature is –12 C, average rainfall is 305 mm/yr and average snowfall is 164 cm/year
(BC Adventure 2009). The summer temperatures are thus very similar to Smithers, where the
daily average for July and August are 15 C and 14.6 C, respectively. Smithers has slightly
warmer average winter temperatures (December, January and February have average daily
temperatures of –7.5 C, –8.9 C and –4.9 C, respectively).
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Smithers has a higher record for rain and snowfall – 354 mm/yr falls as rain and 204 cm/yr as
snow. The warmer winter temperatures and slightly higher level of precipitation is likely due to
the increase in coastal influence from being located further to the west.
A few interesting points to note within the context of forage finishing:
 the greatest number of days where the maximum temperature exceeds 30 C is in July,
with August as a close second,
 April has an average rainfall of 15.9mm (and an average snowfall of 6.2cm), but the
amount of rainfall sharply increases in May (35.7mm) and is consistent throughout most
of the summer (June = 48.8mm, July = 45.2mm and August = 42.9),
 October has the highest level of precipitation (64.4mm),
 although June is often thought to be the most active growing month, July has a higher
number of growing degree-days (see definition in Appendix III), and
 July also has the highest number of hours of bright sunshine (246.9).

Climate Change
There is an increasing concern about warming trends due to increased carbon dioxide emissions
and other gases that contribute to global warming. This affects cattle producers in a few ways.
The first is that there is a huge provincial and federal government mandate to act on what may
well become a global emergency. This has translated into carbon taxes for producers. In
addition, there is some public concern that the methane and carbon dioxide cows expel is
contributing to the global warming cycle. Forage-finishing is a way for producers to lower their
‗carbon footprint‘, as the amount of methane produced by cattle reduced when they eat high
quality forage (MFC et al. 2008). The National Centre for Livestock and the Environment
(NCLE) at the University of Manitoba10 is also doing a number of research projects that are
aimed at learning more about how to reduce the carbon footprint of cattle production. Some
examples are long term crop manure and management field trials, development of low-cost
feeding strategies utilizing forage, the role of perennial crops in greenhouse gas reductions and
soil health.
From a forage-finishing production cycle standpoint, climate change as its happening will
change the growing conditions for grasses, legumes and other forage crops. Alex Woods, a
forest pathologist with the Ministry of Forests and Range has been studying the effect of climate
change on Dothistroma, a needle blight in lodgepole pine stands (McCulloch and Woods 2009) .
It has been his observation that the climate in the Bulkley Valley has been getting warmer with
higher levels of precipitation (A. Woods11, pers. comm.). This is demonstrated by the modeling
completed by the Pacific Climate Impacts Consortium at the University of Victoria. This model
generates scenarios based on the anticipated level of change, the number of years projected into
the future and the data of interest. Maps are then generated by the model showing potential
outcomes.
When the model is run for changes to harvest crop distribution anticipating moderate change for
baseline, 2020 and 2050 timeframes, the result is the scenarios presented in Appendix IV. The
10
11

NCLE, University of Manitoba: http://www.umanitoba.ca/afs/ncle
Alex Woods, Regional Pathologist for the Ministry of Forests and Range, Smithers, BC.
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baseline scenario indicates that the Bulkley Valley is dominated by the right climate conditions
for native pasture, including timothy. By 2020, the warming trend has resulted in a much higher
proportion of area with climatic conditions good for growing cabbages, potatoes and cereals. By
year 2050, the entire Bulkley Valley is dominated by these climatic conditions with some small
areas conducive to growing corn, tomatoes and apples. These scenarios were generated only to
demonstrate the effect of a small change in average temperatures. The crop distribution is based
strictly on the climatic conditions required for growth, and does not take into account any other
factors. Soil conditions, inter-species competition, topography and many other factors affect
plant distribution and thus in the years 2020 and 2050 it is anticipated that the map will look
quite different again than the predicted distribution indicated by this model.

4.0 Gap Analysis
Through the course of conducting this background review, it appears that there are very few gaps
in the general information about forage-finishing cattle. Although there are some inconsistencies
in the results of many of the studies done on forage-finishing and carcass quality, resolving these
contradicting data does not really serve the producers in the Bulkley Valley in any significant
way.
Areas of further research that might be of interest to producers in the Bulkley Valley include:
 The use of some genetic lines of breeds currently relatively uncommon in the Bulkley
Valley to try and improve forage-finishing characteristics.
o Work in this area could include information from producers already engaged in
forage-finishing programs, and the result of mixing these new breeding lines with
the current genetics on carcass quality;
 Experimenting with the number of days on feed required to produce a high quality
carcass using local forages.
o Local production protocols could be developed that are very specific to the area.
 Trials could be run in cooperation with local abattoirs to investigate chilling, aging and
processing techniques that maintain or enhance carcass quality of forage-finished cattle.
 Brassica and forage corn trials could be conducted to determine the potential for
pasturing on these types of high energy feeds in the fall.

5.0 Experimental Design for Phase 2
Originally when the Phase 1 portion of this project was initiated, it was anticipated that it would
lead into a detailed experimental project (Phase 2). The initial question was focused on the
carcass quality of forage-finished beef, and its properties (i.e., palatability, tenderness, lean and
fat colour, etc.) when compared with traditional grain-finished beef. Given the results of the
background review, however, it seems that there is sufficient evidence to show that it is possible
to finish on forage and still maintain good carcass quality. Given these results, it seems more
relevant for producers in the Bulkley Valley to find ways of more efficiently finishing on forage,
in order to improve their profit margins. Given that forage-finished beef is generally considered
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a niche-marketed product, it no longer makes sense to include grain-finishing in future research
designed to improve forage-finishing programs.
In general, efficiencies are built in when protocols or ‗rules of thumb‘ are devised and
implemented. In addition, these production protocols can then be used as marketing tools to
brand the finished product and to ensure consistency and quality. Examples of production
protocols that might be included in a forage finishing program to brand the final product are
listed by Stewart (2007) and include:
 proof of traceability,
 assurance that except for the first 60 days (as a minimum) animals have been fed 100%
forage-based diets (i.e., no grain inputs),
 no use of growth hormones or low grade antibiotics, and
 assurance of low-stress livestock handling and humane treatment.
Unfortunately the use of ultrasound to obtain carcass data is largely unavailable to producers in
the Bulkley Valley. Testing the finished product for various attributes such as tenderness and
levels of CLA and omega-3 fatty acids is currently being done at Thompson River University in
Kamloops (headed by Dr. John Church). A partnership with Thompson River University would
be pursued for Phase 2 of this project to better quantify carcass quality.
The goal of the research proposed in Phase 2 would be to conduct an experiment that, through
the incorporation of these protocols, looks at the results of finishing cattle on different foragebased diets that can be readily grown within the Bulkley Valley. The hypothesis is that
producers should see sufficient ADGs and good carcass quality when they finish cattle on any
type of high quality forage as long as the animal‘s energy requirements are consistently being
met.
Thus the objectives of this proposed work would be as follows:
1. to use local cattle genetics to compare ADG and carcass quality when animals are
finished on three different high quality forages: alfalfa/grass pasture (or native pasture
with legume/grass mix if available), brassica pasture (supplemented with high quality hay
or silage) and annual grass pasture,
2. to document the efficacy of using native pasture (if available) for backgrounding,
3. to quantify the carcass quality with respect to palatability and ‗healthy fats‘, and
4. to develop an educational brochure that includes cooking instructions for consumers
interested in purchasing forage-finished beef.

5.1 Methodology
Although the breed of cattle used in this proposed experiment would depend on the producer,
Angus x Hereford cows with small to medium frames and weighing approximately 1,100–1,200
lbs would be consistent with the literature. Thirty-six cows would be used–12 cows for each
forage treatment. Production protocols would have to be established prior to calving. Pastures
should be selected for the three treatments. In order to determine the effects of the different
forages for finishing, the 36 feeder cattle must be on the same type of forage or pasture until
they are 16–17 months of age. This will require careful planning with the producer that owns
the cattle. If possible, a proportion (4-6) of the feeder cattle in each of the forage treatment
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groups will be heifers (heifers are often chosen for forage-finishing programs as they have small
frames and take less time to get to their finished weights). A potential forage chain is outlined
below.
Table 3. Potential forage chain for Phase 2 experimental design (adapted from Stewart 2007).

Period

Management

Protocol

Spring

Calf born in March/April

Summer

Cow/calf on good quality native
pasture or range – supplemented
with grass/legume silage if
necessary

Fall

Calf weaned on pasture – put on
Weaning date recorded; forage
high quality stored forage as soon analysis completed on stored
as pasture quality declines
forage (if not already done in
late-summer)
Fall weight should be a minimum
of 450 lbs
Calves fed high quality stored
ADGs recorded each month to
forage (e.g., alfalfa/grass silage)
ensure they are between 1.5–
2.0lbs per day
Spring weight should be 750–800
lbs
Feeder cattle put onto high
Forage tests completed for
quality legume/grass pasture OR pasture. Soil tests completed in
high quality native pasture (if
spring to detect nutrient
available)
deficiencies
Cattle weighed periodically to
Could also use other species
determine ADGs
combination for summer/lateOne cultivated field planted with
summer pasture (e.g., oats,
kale/rape and intercropped with
barley, fall rye, winter wheat
oats.
etc.)
Once cultivated field planted to
oat/barley mixture
Cattle put on three test sites
Cattle should be weighed prior to
approximately 60 days prior to
going onto test sites and then
slaughter
every two weeks after
May have to use rotation grazing Forage nutrient testing done at
depending on size of test sites
each of the three test sites

Winter

Spring-mid-Summer

Late Summer-early Fall

Calf nurses for a minimum of 60
days; vaccinations given but no
antibiotics unless necessary; calf
tagged and birth weight, breed,
sire and dam recorded (as well as
any medical interventions)
Forage analysis done for primary
species in pasture or range, both
at spring turn out and later in the
growing season

Forage quality data can be collected as soon as the cattle are put on each of the three test sites.
Data would include: dry matter yield, dry matter intake (based on neutral detergent fibre), crude
protein, total digestible nutrition and relative feed value (based on acid and neutral detergent
fibre contents). As this research is only for one complete forage chain, there will be no
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opportunity to compare years or average this data. Despite this limitation, the forage quality data
will be useful in comparing the different test sites, and in giving context to the cattle and carcass
data.
Cattle should be weighed prior to entering the test site, and then every two weeks until finish in
order to calculate average daily gain. Cattle should be sent for slaughter when they are
approximately 1,100 lbs (for steers) and 900-1,000 lbs for heifers (this may vary depending on
the average weight of the dams and the state of finishing). If ultrasound is available, backfat
measurements opposite the ribeye will be measured.
Carcass measurements will include: hot carcass weight (HCW), percentage of intramuscular fat,
yield grade, ribeye area and backfat thickness. As there will be twelve sets of data for each test
site for both live and carcass measurements, these can be statistically compared. Given that there
should be limited variability within this study (i.e., all of the test sites were chosen as they are
high quality forages), a One-way ANOVA can be used to determine statistical differences
between the averages for carcass characteristics between each group.
It is anticipated that the results will be written up in a final report the winter after the cattle are
slaughtered. A presentation of the results will be made to interested stakeholders. In addition,
an education brochure will be compiled and printed that defines forage-finishing and provides
the consumer with information about how to prepare the final product.
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Appendix I. Nutrient requirements for growing beef cattle
(adapted from NRC12 1984 and taken from Rayburn 2005).

12

NRC. 1984. Nutrient Requirements of Beef Cattle. National Academy Press, Washington, DC. 90pp.
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Appendix II. 2002 Central BC Forage Recommendations
(Tingle 2009)
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Appendix III. Climate Normals and Averages for Smithers
(1971–2000) (Environment Canada)
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Appendix IV. Three scenarios for harvest crop distribution based on moderate
climate changes (baseline, 2020, 2050) (University of Victoria).

Baseline
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Year 2050
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