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FEED INTAKE, DIGESTIVE SYSTEM, AND SEASONAL PHYSIOLOGY

Introduction

Most of the information available on bison nutrition
has been extrapolated from beef cattle requirements,
bison forage selectivity, current knowledge of the bison
digestive system and growth and seasonal adaptations.
Specific energy, protein, mineral and vitamin require-
ments have yet to be fully developed. When feeding
bison, several concepts must be under stood: a)
bison are ruminants, and all diets must be forage
based prior to considering the use of grain supple-
mentation and b) weight loss will happen at certain
times of the year and planningisrequired prior to
such periods. Finaly, it isimportant to read through
this entire document prior to making any decisionson a
year round feeding program.

Dry Matter

Dry matter (DM) is the weight of the feed once al
moisture is absent. For example, alfalfa hay containing
10% moisture (as fed basis) will have a dry matter
value of 90%. Thisis calculated by subtracting the
moisture level in the feed from 100 (e.g. 100 - 10 =
90). Therefore, abale of alfafahay weighing 1,000 Ib.
a 10% moisture (90% DM) has atotal of 900 Ib. hay

on adry matter basis. The value of 900 Ib. was
achieved by multiplying 1,000 Ib. x 90%. Conversely,
900 Ib. of afafahay dry matter would equal 1,000 Ib.
as fed basis (900 Ib. + 90% = 1,000 Ib.). Conversions
between as fed and dry matter are necessary, not only
for estimating nutrient levels consumed but also for
estimating actual as fed feed amounts required on a
daily, monthly or yearly basis. Finaly, all nutrient
requirements for ruminants are expressed on a dry
matter basis.

Dry Matter Intake

Dry matter isimportant for other reasons. Total dry
matter intake for ruminants can be estimated as a
percentage of body weight. For beef cattle, dry matter
intake will vary when consuming forages ranging in
quality (Table 1). Astheforage fiber level increases,
the digestibility of that feed decreases. Thisresultsin
areduced level of feed intake as the rumen requires a
longer period of time to digest the fiber. Thus, the
rumen stays full longer, reducing feed intake. While
Table 1 refers to cattle and cannot be directly related to
bison, it does show that predicted dry matter intake
changes with changing forage quality.

Tablel. Dry matter intake of beef cowsconsuming high tolow quality for ages.

Feed Dry Matter
Digestibility (%)

Excellent Quality Hay 65

Slage 60-65

Very Good Hay 60

Medium Quality Hay 55

Poor Hay, Barley Straw 45

Wheat Straw 35-50

2 ADF = Acid Detergent Fiber

SOURCE: Saskatchewan Feed Testing Laboratory, 1990.

Per cent ADF * Dry Matter Intake
(100 % DM) (% of body weight)

29 3.0

36 25-3.0

36 25

39 20

49 15

54 1.0

Factors Affecting Nutrient Requirements

Digestive System

Bison are grazing ruminants that have a four cham-
bered stomach for feed digestion. The first two stom-
ach chambers are the rumen and reticulum. A bison’'s
rumen is very structured, ensuring that forage based
feeds are retained for long periods of time. Asaresult,
bison only feed four to nine times a day, consuming
large quantities of forage per feeding. In comparison,
deer consume smaller quantities of feed more fre-
quently throughout the day. Bison also retain feed in
their digestive system longer than cattle (Table 2).

Longer feed retention means that bison have more time
to digest the fiber in feeds such as sedges and grasses.
However, when consuming alfalfa or alfalfabrome

hay, there is virtually no difference in digestibility
between bison and cattle because the fiber level in alfalfa
based forages is typically lower than in grasses and
sedges. Forages with lower fiber levels do not need to
stay in the digestive tract as long to be fully digested as
compared to forages with higher fiber levels.

The rumen and reticulum are populated with microor-
ganisms such as bacteria and protozoa. These micro-

1



organisms utilize the fibersin forages and starchesin - 3

grainsto produce acetic, propionic and butyric acids. ™ -

These acids are absorbed through the wall of the rumen . / W Protozoa
into the blood stream to be converted into energy by /
the liver. Forages contain higher levels of fiber and =3

lower levels of starch than grains and when utilized by Bacteria

the microorganisms, the amount of acid produced can

easily be absorbed.

When suddenly introduced to high grain diets, the
microor ganisms produce higher levels of acid.

Higher acids levels can potentially result in liver -
abscesses, rumen ulcers, acidosis (otherwise known ’
asfeedlot bloat), founder and even death. Picture of protozoa (large circle) surrounded by smaller

bacteria in the rumen. Photo: Dr. G. Jones.
The microorganisms also break down feed protein and
nitrogen to create their own protein. This microbial
protein, as well as minerals and vitamins, are passed
down the digestive tract for absorption in the large and
small intestines.

Table2. Comparison of total tract retention timeand dry matter digestibility of forages
between bison and cattle.

Bison Cattle
Total Tract Retention Time (h) 78.8 68.7
Dry Matter Digestibility (%)
Sedge hay 64 58
Grass hay 74 62
Alfafalbrome hay 50 52

SOURCE: Schagfer, A.L., Young, B. A. and Chimwano, A. M. 1978

Growth and Seasonal Physiology of Bison

Growth and Development of Calves 4'~:
When born, most calves have amid-May birth weight e« 88, st .
of 40 to 75 Ib. and can gain 1.2 to 2.0 pounds per day L N -
until weaning at 7 months of age (Figure 1). At wean- Wﬁ**‘w ' [ e

ing, an average weight of 400 pounds for heifer calves 7
and 500 pounds for bull calves should be achievable — F s s o8
under normal feeding and feed management condi- '
tions. From January to April, calf growth rate will
vary depending on the feeding program. If fed agrain
supplement with a grass or legume hay, it is possible g
for bison calvesto gain approximately 0.75 to 1.5 o
pounds per day. Dry matter intake levelsfor calves T

-

will range from 2.0 to 2.4% of body weight from Growth rate of calves depends on the feeding program.
December to 18 months of age. Upon reaching 18 )

months of age, alifetime cycle of reduced dry matter ~ Seasonal Weight Changes of the Mature Cow
intake and weight loss in the winter followed by higher  Once bison reach 18 months of age, they begin a

dry matter intake and weight gain in the spring/summer  lifetime cycle of winter weight loss followed by spring/
will occur. summer weight gain. Figure 2 shows atypical weight



cycle and estimated dry matter intake for bison cows
throughout the course of ayear. From December to
April, it is not uncommon for mature bison to lose 10
to 15% of pre-winter body weight. For example, a
1,000 Ib. cow in December will weigh 900 Ib. in April,

aloss of 10% of body weight. Dry matter intake at this
time would be 1.4 to 1.8% of body weight. If greater
than 20% of pre-winter body weight islost, thereis
an increased risk for abortions, stillborn calves, or
if calvesare born, smaller and weaker calves.
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Figure 1. Weight curvefor female bison from birth to 24 months of age.
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Figure 2. Seasonal weight changes of mature female bison.



Inthelast 2 to 6 weeks prior to the calf being born, the
fetusisrapidly gaining weight. Thisincreasesthe
nutritional requirements of the cow. Dry matter intake
will increase to 2.7 to 3.0% of body weight and will
remain high to support the growth of the fetus. Once
the calf isbornin May or June, the weight of the cow
will be reduced by another 100 Ib. (calf weight, pla-
centa and fluids). Dry matter intake will remain

high to support lactation.

From May to August, lactation demands on the cow
are slowly decreased. Thisis due to the calf becoming
less dependant on the cow’s milk and more dependant
on pasture forages or creep feed. This reduced de-
mand istimely asit alows the cow to partition more
feed nutrientsinto her own body to gain weight. A
steady rise in body weight and condition is necessary to
enable the cow to begin its estrous cycle in August for
breeding. Breeding in August ensures that calves are
born at an optimal timein May.

Thin or poorly conditioned cows most likely will not
conceive. In contrast to thin cows, cows that are too
fat may not conceive either. This

reflects the importance of winter

weight lossfollowed by arising

plane of body weight and condi-

tion.

Once bred, the cow has from
August to December to regain
her original weight or heavier to
alow for asafe level of winter
weight loss. Thin or poorly
conditioned cows entering the
winter will still loseweight and be
more expensive to feed.

This weight loss in the winter-

r’-- -._. -- _-'_'_-__-\. -:.“_. .
- 2 B — - - Ny

- wila
e E

10to 15% of their pre-winter body weight from
December to April due to a slower metabolism. During
thiswinter period, dry matter intake will range from 1.4
to 1.8% of body weight. If grass hay diets are supple-
mented with grain, winter weight losswill be minimized,
but compensatory gainsin the spring and summer will
not be as great. During the breeding season, bulls can
potentially lose 10 to 15% of body weight again.
Therefore, it may be necessary to provide extra energy
through supplementation to prevent too much loss of
body condition. Excessivelossof body weight during
breeding makes it more difficult for the bullsto regain a
proper weight status prior to the start of the wintering
period. It isimportant to ensure the bulls are of ad-
eguate body condition prior to the winter and breeding
seasons. Much like the cows, thin or poorly conditioned
bullsentering the winter will still lose weight and be
more expensive to feed.

M etabolic Winter Weight L oss

Changesin body weight and dry matter intake by bison
18 months of age and older is directly related to season,
or more specificaly, daylength. Daylength affects the
pineal gland located near the base of the brain.

ing period is a result of a ﬁ“"_ﬁ'ﬁ - s =
reduced metabolic rate and e L BT A g

cannot be changed, hence the
importance placed on prior
planning for autumn weight gain.

Seasonal Weight Changes of the M ature Bull

A bison male at 18 months of age will begin alifetime
cycle of winter weight lossfollowed by spring/summer
weight gain. Mature bullswill alsoloseweight during
the breeding season, followed by afinal period in the
fall to allow for weight gain. It isimportant to plan a
feeding program prior to these periods of weight
loss. Much like mature females, bison bulls can lose

4

Body weight and feed intake varies according to the season.

This gland secretes a hormone (melatonin) which
inhibits secretions of hormones such as growth
hormone (IGF-1) and a metabolism controlling hor-
mone (thyroxin). High levels of growth hormone and
thryroxin are related to a faster metabolic rate, whereas
low levels are related to alower metabolic rate.

Bison metabolism in the winter is at a maintenance
level due to higher concentrations of melatonin inhibit-
ing the secretions of growth hormone and thyroxin. A



maintenance metabolic rate does not require much fuel  partitioned into maintaining weight and milk production.
in the form of feed energy. Thisisonereason for dry  Higher feed intake levels are necessary to support
matter intake to range as low as 1.4 to 1.8% of body lactation and body weight gains. Table 3 summa-
weight. Another reason for lower dry matter intakein  rizes winter versus summer daylengths, metabolic rates,
the winter isthe longer feed retention timein the bison’s  dry matter intakes and body weight status.

digestive tract. This reduces stomach capacity and

gives afeeling of “fullness.” Bison aso havea In conclusion, bison are seasonal ruminants. The

thick layer of fat, athick hide and awooly hair coat, metabolic rate, dry matter intake and body weight
providing sufficient insulation to keep bison warm for ~ changes are linked to the seasons, daylength, hormone

temperatures to -30°C. fluctuations and forage quality. It is not uncommon for
, _ _ _ , bison older than 18 months of age to lose 10 to 15% of

With an increase in daylength, there is a decrease in pre-winter body weight from December to April. Dry

melatonin secretions from the pinedl gland. Lower matter intake during the winter period tends to range

melatonin I_evels aII_ow for an_i ncreaseql growth hormone from 1.4 to 1.8% of body weight depending on forage
ano! thyroxin secretion, rgsultmg inan mcreasgd meta- quality, fiber levels, metabolism and total tract reten-
bolic rate. Because daylight hours are longer in the tion time. In the spring to autumn, dry matter intake

spring, summer and autumn, thereis an increase in can be expected to range from 2.0 to 3.0% of body
metabolic hormones. The summer metabolic rateis weight.

estimated to be nearly double the winter metabolic rate,

thus requiring more fuel from feed energy. Therefore,  gecause mature bison will experience two periods of
dry matter intake from spring to autumnis higher, weight loss (controllable = lactation, breeding; un-
ranging from 2.0 to 3.0% of body weight. Increased  ¢onrollable = Sower metabolisminwinter), itis ex-
feed intake resultsin more rapid weight gain for year- tremely important to plan a proper yearly feeding
lings, two year oldsand bulls. Rapid weight gainin program.

post-partum cows is not observed, as feed energy is

Table3. Winter vs. summer with respect to daylength, metabolism, dry matter intakeand
body weight status.
Daylight Hours
Short (Winter) L ong (Summer)
Metabolism Slow Fast
(maintenance) (maintenance, weight gain, lactation, fat deposition)
Dry Matter Intake Low High
(1.4-1.8% Body Weight) (2.2-3.0% Body Weight)
Body Weight Status Maintain or lose weight Maintain or gain weight
The Basic Nutrients
Water than during the colder winter months when snow can
Water isthe first limiting nutrient. Without water, dry ~ P€ consumed.
matter intake will be restricted, resulting in inhibited
growth of calves, lactation failure by cows, low birth Dugouts
and weaning weights and an inconsistent calving Dugouts may be used during the summer, but free
period. Free choice access to good, clean water is access to dugouts can soon pollute the water and
essential to allow maximal feed intake, particularly reduce water quality. Thisreduction in water quality
during periods of high metabolic demands. Thisis will occur if the bison wade and wallow in the dugout,
especially important for young and growing calvesup  stirring up silt and body wastes. Ideally, dugouts
to 18 months of age and gestating/lactating cows. should be fenced off and the water pumped into water
troughs. Large troughs should be used to allow all
When considering water availability, consider the animals easy access. Aeration with windmills or other

source and it's quality. Availability of water for mature methods may be necessary to prevent any problems
bison is more important during the hot summer months ~ associated with stale and stagnant water.
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Show can supplement the water source.

Dugouts may also become contaminated with blue-

green algae which istoxic to ruminant livestock. Blue-

green algae can be treated by applying copper sulfate
(bluestone) at arate of 1 Ib. per 250,000 gallons of
water. |f copper sulfate is applied, wait 10 to 14 days
before any animals have access to the water. The
bison can still be poisoned at this time because when
the copper sulfate kills the algae, toxins are released
into the water.

Dugouts are not recommended as a water source in
the winter months when the ice coverage is thin.
Bison may walk onto theice, fall through and drown.
Free access to dugouts for bison should be avoided
completely.

Sloughs, Creeks
and Springs

springs are aso
good sources of
water for bison.

Watering bowls must
i - be solid to withstand
F bison rubbing on
; them. Photo: R.
B Nixdorf

Sloughs, creeksand

However, with free
access to creeks and
springs, there may
soon bewater pollution
and areductionin
water quality. Also,
damage to the sur-
rounding ecosystem of
creeks and springs
should be considered
prior touse. Sloughs
should not berelied on
as the sole source of
water as they may not
hold any water during
yearswith low precipi-
tation.

Show

During thewinter,
bisonwill consume
snow as a water
source. Snow can be used so long asit is edible.
Snow that has been trampled, defecated on or isicy is
not a good water source for bison, and aternative
water sources should be considered. The growth of
calves may be inhibited if snow is the only water source
available. For calves, it isrecommended that alterna
tive water sources be considered.

Wedlls

Using wells as a water source is one of the more
common methods of supplying water. Both deep and
shallow wells can supply an adegquate amount of clean
water to bison. When using watering bowlswith
wells, it isimportant they are constructed solidly
enough to withstand pressures from bison rubbing on
them. It is also important to have adequate access for
all bison. This may mean the establishment of several
watering sites. Limiting water availability will resultin
bison at the top of the pecking order drinking to satis-
faction and bison at the bottom of the order consuming
limited amounts of water. If water restriction is used
as amanagement toal, it isimportant to ensure al
animals have equal access to water consumption.

Water Quality

Not all water is good quality water, be it from a dug-
out, snow or well. In particular, it isimportant to note
that when using well water, quality can vary. Table 4
isasummary of water quality guidelinesthat can be
used when interpreting a water analysis.



Table 4. Water quality guidelinesfor livestock use.

Good

Satisfactory Caution Not

Recommended

Comments

Total Dissolved
Solids (ug/ml)

100 - 500 1500 - 3000 3000 - 5000

> 5000

Total Dissolved Solids, also
known as conductivity. Is a
measure of the water’s ability
to conduct electricity. Is
influenced by amount and type
of minerals dissolved in the
water. High levels can cause
water refusal and diarrhea

Sulfates (Hg/ml)  0- 500

500 - 1000

1000 - 2000 > 2000

Sulfates can bind with
molybdenum and copper,
creating an insoluble complex.
Greatly reduces copper
availability to the animal. Can
cause diarrhea. High levels of
sulfates in water will increase
the copper requirement.

Hardness (ug/ml) 0-20

200 - 500

> 500

Total of all calcium and
magnesium in the water. High
levels are not toxic to animals,
but may cause odours and
water refusal.

Calcium (pg/ml)  0-100

> 150

Amount of calcium in the water.

Magnesium (pg/ml) 0- 100

Amount of magnesium in the
water.

Sodium (pg/ml) 0- 300

300 - 500

500 - 1000 > 1000

Amount of sodium in the
water. May affect salt and
mineral intake.

Alkalinity (ug/ml) 0 -500

500 - 1000

> 1000

Buffering capacity of the
water (neutralize acid).
Associated with high level of
hardness of high sodium
level. Can have an
unpleasant taste.

Nitrates (Mg/ml)  0-90

> 100

Also includes nitrites. Reduces
the ability of the blood to
carry oxygen. Decreased
oxygen levels to the tissues
create an oxygen starvation
(cellular suffocation).

pH, units 7-85

6.5-9.5

<6.0->9.5

Iron (Lg/ml) 0-0.3

03-1.0

Measuresiron level in the
water. High levelswill brown
in water.

SOURCE: McLean, D. 1994.




Energy

Energy isthe second limiting nutrient. It isthefuel
used for body maintenance, growth and other proc-
esses. Energy requirements and energy levelsin the
feed can be described using several terms. The more
popular terms are Total Digestible Nutrients (TDN)
and Digestible Energy (DE). Total Digestible Nutri-
ents is expressed as a percentage, and Digestible En-
ergy is expressed as megacalories per kilogram (Mcal/
kg), megacalories per pound (Mcal/lb), kilocalories per
gram (kcal/g) or kilocalories per pound (kcal/lb). The
conversion from TDN to DE is that, for every unit of
TDN per kilogram of feed, thereis 0.04409 Mcal of
DE.

Total Digestible Nutrients is closely related to the
digestibility of the feed and essentially is considered
one and the same. Digestible Energy is calculated by
subtracting the energy left in the feces from total

o A
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Energy deficient bison. Photo: R. Bergen.

energy in the feed consumed. The differenceisthe
energy absorbed by the animal, or Digestible Energy.

Energy requirements are divided into two groups:
maintenance and growth or production requirements.
When feed is consumed, the feed energy isfirstly
directed toward maintaining the essential body proc-
esses of the animal (e.g. breathing, production of body
heat). Once the energy requirements for maintenance
are met, the remaining energy is used for production
purposes. Energy requirements will vary according to
age, sex and stage of production (e.g. growth, lacta
tion). Table 5 shows estimated energy, protein and
mineral requirements for bison.

There are energy differences in different feedstuffs fed
to bison. Cereal grains have a high energy level as
they contain low fiber and highly accessible/digestible
starches and sugars. For example, whole oat grain has
aTDN level of 76% (dry matter basis), or is 76%
digestible. In comparison to grains, forages have lower
energy levels due to higher fiber levels and lower
levels of highly accessible/digestible starches and
sugars. Grass hay may contain 50% TDN, or be 50%
digestible. Because nutrient requirements of bison
may exceed a maintenance level of 50% TDN (e.g. the
lactation requirement for female bison is 54-58%
TDN), extra energy must be provided or supplemented.
This supplementation can take the form of a) forages
containing higher energy levels or b) by feeding cereal
grans.

Table5. Estimated energy, crude protein, calcium and phosphor us requirements of bison.
Age DMI TDN Crude Calcium  Phosphorus
(% BW) (%) Protein (%) (%) (%)
FEMALES
6mo-1yr 20-30 55-63 12-14 0.70 0.65
1lyear 20-25 55-63 10-12 0.70 0.65
1.5year 18-22 50-55 10-12 0.50 0.45
2year 16-22 53-60 10-12 0.45 0.40
25year 16-22 48-50 6-7 0.35 0.25
Late Gestation (April - May) 20-25 54-58 8-10 0.40 0.35
Lactation (May - November) 25-3.0 54-58 8-10 0.40 0.35
Maturity (Maintenance)
16-18 48-50 8 0.35 0.25
MALES
6mo-1lyr 20-30 55-63 12-14 0.70 0.65
1lyear 20-25 55-63 10-12 0.70 0.65
1.5year 18-22 50-55 10-12 0.50 0.45
2year 16-22 55-60 10-12 0.45 0.40
25year 16-22 50-52 8 0.35 0.25
Maturity (Maintenance) 16-18  48-50 8 0.35 0.25
DMI = Dry Matter Intake. BW = Body Weight. TDN = Total Digestible Nutrients.




Energy Requirements of Mature Cows

The energy requirement of mature female bison is
lower in the winter compared to the summer. The
winter requirement is considered to be the maintenance
regquirement, as there essentially are no production
demands for energy. However, in the last two to six
weeks prior to calving, during lactation, breeding, and
late fall fat deposition, extra production demands are
incurred on the cow.

While daily maintenance requirements for a mature
cow in the winter can be estimated, there are no accu-
rate estimates for the production requirements. How-
ever, one can loosely estimate that the energy require-
ments for late gestation and lactation are 1.8 times the
maintenance requirement level. For example, a 1,000
Ib. cow has awinter maintenance energy requirement
of 12.5 Mcal per day. Thisdaily requirement could be
met by consuming 8.6 kg (19 Ib.) of grass hay contain-
ing 50% TDN (2.42 Mcal/kg, dry matter basis). The
same cow will have an increased summer requirement
of 22.4 Mcal per day. This requirement can be met by
early spring pastures or a higher intake level of the
same grass hay. Figure 3 shows daily Digestible
Energy requirements of a 1,000 Ib. cow in the winter
and summer and how much energy a crested
wheatgrass hay would provide given estimated intake
levels. Note that while the winter energy requirement
can be met by crested wheatgrass hay, that same hay
would not meet summer energy requirements. There-
fore, fresh pasture forages, a higher quality forage or

grain supplementation would be required to meet
summer energy demands.

Mature Bulls

Mature bulls have a winter mai ntenance requirement
that can be met with average quality grass hay (8-10%
crude protein, 50% TDN, dry matter basis). Spring
and summer energy requirements can usually be
reached by consuming pasture forages (dependant on
pasture quality and quantity available). Bull energy
requirementsin the spring and summer are also as-
sumed to be 1.8 times the maintenance level of produc-
tion. However, during and after breeding, pasturesin
poor condition may not supply enough energy for bulls
to regain body condition prior to the wintering period.
Therefore, it may be necessary to provide extra energy
in the form of afresh pasture, hay or cereal grainsto
help the bulls regain condition before entering the
wintering period.

Juveniles and grower /feeder calves

The energy requirements of calves from weaning at six
months through to 18 months of age are higher than for
mature bison. Juveniles have higher energy require-
ments as they are till growing through their first
winter. Benefits may be realized by feeding extra
cereal grains or supplements to calves when forage
quality is poor. Higher quality forages should be
spared for all weaned calves with less emphasis placed
on cereal grain feeding.

50% TDN

Grass Hay:
25 |
29 |b. intake (2.5% body weight

20 |

i 19 |b. intake (1.8% body weight
15
10 |
-
0 Winter

Summer

Figure 3. Daily energy requirements (bars. Mcal/day) in the winter and summer for a 1000
Ib. bison cow and energy intake (lines) of a 50% TDN hay based on estimated dry matter
intake as calculated from per cent body weight.



CrudeProten

The third limiting nutrient is protein. Protein is con-
structed from amino acids that contain nitrogen. The
main function of protein is for the development of
muscles, nerves and other tissues. It also isinvolved in
several body processes including normal digestive

functions, is a constituent in blood, hormones, enzymes

and body secretions, lactation, growth and develop-
ment. Sources of protein for ruminants can be from
plants (structured) or non-protein- Nitrogen (NPN).
Protein from plants is smply nitrogen or protein
provided by the feed. It is structured and integrated
within the plant. Non-protein-nitrogen is nitrogen that
isnot in aprotein form but in afree form. Free nitro-
genisrapidly soluble and can be utilized by rumen
bacteria to produce microbia protein. Microbial
protein is digested and absorbed in the small intestine.
Sources of NPN include urea, ammonia and nitrate.
Because of the bison’s ability to recycle protein, along
with relatively low protein requirements, bison most
likely do not benefit from NPN supplementation.

Crude protein requirements for bison have not been
adequately established. At this point, ranched bison
have been successfully raised using beef cattle require-
ments. The reason that bison have lower crude protein
requirements than beef cattle is that, when consuming
forages with less than 8% crude protein, bison are able
to recycle nitrogen to the rumen through saliva. Mi-
croorganisms can use this nitrogen to create new
protein for absorption. This recycling ability reduces
the maintenance crude protein requirement. Also,
bison will excrete nitrogen in the urine when feeds
contain greater than 8% crude protein. However,
during periods of production such as late gestation,
lactation, and body growth, protein requirements are
higher to ensure that optimal production is achieved.
Estimated crude protein requirements are listed in
Table 5.

Minerals

Currently, all mineral (and vitamin) requirements for
bison have been based on beef cattle requirements.

Table6. Macromineral function, deficiency and toxicity symptoms.

Mineral Function Deficiency Symptoms Toxicity Symptoms

Calcium (Ca) Bone and teeth formation,  Rickets(young), milk Altered calcium to phosphorus ratio
muscle contractions, fever, osteomalacia. affects bone development and bone
milk production. structure.

Phosphorus(P) Bone and teeth formation,  Rickets (young), Altered calcium to phosphorus ratio
energy metabolism, DNA osteomalacia, depraved affects bone development and bone
makeup, enzymesystems.  appetite (pica), low structure.

conception rates.

Magnesum(Mg)  Normal bonedevelopment, Hyperirritability (tetany, Upset Ca:P metabolism.
enzyme activator grass staggers), vasodilation
(reduced blood pressure).

Sodium (Na) Involvedin cellular Reduced growth and Sdlt toxicity (blind staggers), hypertension.
acid/base balance, production levels,
muscle contractions, decreased reproduction.
making bile.

Chlorine(Cl) Involvedin cellular Decreased growth rate. Other component of salt (sodium chlo-
acid/base balance, gastric ride). Not considered problematic.
juices (hydorchloric acid).

Potasum (K) Celular osmoticpressure,  Retarded growth, unsteady Low Mg with high K resultsin excess
muscle active, enzymes, walk, muscleweakness, Kinurine. HighK will interferewithMg
carbohydrate metabolism.  pica, diarrhea, abomasum  absorption.

extended.

Sulfur () Required in sulfur contain-  Retarded growth (sulfur ~ Not considered problematic.
ing amino acids (cysteine,  containing amino acid
methionine), lipid shortage).
metabolism,
carbyhydrate and energy
metabolism.

SOURCE: Ensminger, M.E., Oldfield, J. E. and Heinemann, W.W. 1990.
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However, due to seasonal changes in the bison’s
metabolism, actual requirements may change through-
out the year. Further research is necessary to deter-
mine the true mineral (and vitamin) requirements for
bison.

Macro Minerals

Macro minerals required by bison include calcium
(Ca), phosphorus (P), magnesium (Mg), sodium (Na),
chlorine (Cl), potassium (K) and sulfur (S). These
minerals are measured as a percentage of the diet.

Table 6 shows alist of each macro mineral and its
functions.

Micro Minerals

Micro minerals required by bison include cobalt (Co),
copper (Cu), iodine (1), iron (Fe), manganese (Mn),
molybdenum (Mo), selenium (Se) and zinc (Zn).
These minerals are measured by parts per million
(ppm) or milligrams per kilogram (mg/kg) of feed.
Table 7 shows alist of each micro mineral and its
functions.

Toxicity Symptoms
Unlikely to betoxic.

Accumulatesin the liver, causing desth,

Chronic: may result in reduced lodine
absorption by thyroid gland.

May interfere with phosphorus
absorption in bone, may increase
copper requirement.

Not known to betoxic.

Excess Molybdenum can interfere with
copper metabolism, increasing copper
requirements.

Related to Vitamin E, “Blind Staggers
(alkalai disease)” - emaciation, hair loss,
sloughing of hooves, lameness, blind-
ness, anemia, paralysis

Reduced Calcium absorption, interferes
with copper metabolism, may increase
copper requirement.

Table7. Micromineral function, deficiency and toxicity symptoms.

Mineral Function Deficiency Symptoms

Cobalt (Co) Usedwith Vitamin B, SameasVitaminB
growth of rumen bacteria.  deficiency, reduced growth,

loss of appetite.

Copper (Cu) Hemoglobin formation Curly palehair coat,
enzyme systems, hair straight hair, swollen
development, bone joints, bonefragility,
development. lameness. Can be brought

on by high Molybdenum
and Sulfur levels.

lodine(l) Required by thyroid to Goiter (swollen neck),
producethyroxin (ahormone stillbirths.
which controls metabolism).

Iron (Fe Part of hemoglobin - Lethargy, fewer red cells
transports oxygen. in blood samples, lower

hemoglobin levels.

Manganese(Mn) Normal boneformation, Poor growth, lameness,
growth and reproduction,  enlarged/swollen joints,
involved in enzyme knuckling over in calves,
systems (amino acid reduced reproductive
metabolism, energy levels.
metabolism).

Molybdenum(Mo)  Stimulatesrumen Not usually a concern
microorganims, enzyme
processes.

Selenium (Se) Prevents degeneration Muscle dystrophy (white
of liverincattle. Part muscle disease), stiffness,
of glutathion peroxidase lethargy.

(anti-stress effects).

Zinc(Zn) Involvedin enzyme Reduced appetite, stunted
systems for protein growth, poor reproductive
synthesis, metabolism performance. Rough skin
and insulin devel opment. (parakeratosis) and

poor hair.

SOURCE: Ensminger, M.E., Oldfield, J. E. and Heinemann, W.W. 1990.




Vitamins

Vitamins can be grouped into two categories. water
soluble and fat soluble. Water soluble vitamins are
usually not deficient in ruminant animals as most water
soluble vitamins are created by the rumen microorgan-
isms. However, Vitamin B, production may not be
adequate when dietary cobalt is deficient. Vitamin
requirements are listed in Table 8.

Vitamin supplementation is mostly focused on the fat
soluble vitamins. There are three fat soluble vitamins
that should be supplemented: Vitamin A, Vitamin D
and Vitamin E. Specia storage considerations must be
given to fat soluble vitamins as they rapidly lose
efficacy when stored in areas exposed to sunlight and
ar.

Vitamin A can be found in some feeds in the form of 13-
Carotene and is stored in the liver. A Vitamin A
deficiency can occur in rapidly growing young animals
if not supplied at appropriate levels. The main func-
tions of Vitamin A include healthy skin and tissue
lining development, normal vision, body and bone
growth. Deficienciesinclude night blindness, slower
bone growth and poor tooth development, rough skin
and reproduction problems. Vitamin A toxicity starts
with feed refusal, poor vision, loss of hair, skin flaking,
nausea and diarrhea.

Vitamin D can be formed in the skin in the presence of
ultraviolet light from the sun. Animals may become
Vitamin D deficient when housed in barns or during
the winter months. The main function of Vitamin D is
to assist with calcification and mineralization of bones.
This also affects tooth development and soundness.

Deficiencies include rickets in younger animals,
enlarged joints, bowed legs, knocked knees, osteomal a
cia (bone softening) and possible tetany. Vitamin D
toxicity may cause excessive calcium to be absorbed,
followed by loss of appetite, vomiting, weakness,
diarrhea, thirst and weight loss.

The main function of Vitamin E isto act as an antioxi-
dant. Vitamin E and selenium work together in pre-
venting toxic wastes produced by cellular metabolism
from damaging cell membranes. Vitamin E is essential
to red blood cells, muscle tissues and is involved with
the synthesis of Vitamin C and DNA. A primary sign
of Vitamin E deficiency is muscle stiffness or white
muscle disease. Vitamin E is considered non-toxic as
excess levels are excreted in the urine. (Source:
Ensminger, M.E., Oldfield, J. E. and Heinemann, W.W.
1990).

Effects of Stress

Stress can be aresult of management and handling of
the animals, or through production stress during
lactation, gestation, breeding, etc. Stress affects
animals by increasing the metabolic rate and the
production of stress hormones. Improper nutrition
leading up to periods of stress may lower production
performance and in extreme cases, cause death. Nutrients
such as energy and protein can sufficiently be provided
by common feeds during stress periods. However,
minerals and vitamins may not be present in common
feeds at sufficient levels. Therefore, proper mineral
and vitamin supplementation is necessary to ensure
healthy animals. Table 8 shows alisting of al macro
and micro minera and vitamin requirements for
stressed and non-stressed beef cattle.

Table 8. Mineral and vitamin requirementsfor stressed beef calves and unstressed beef cattle.
Nutrient Unit Stressed Unstressed
Dry matter % 8085 -

Crude protein % 125-145 -

Calcium % 06-0.8 0.21-0.73
Phosphorus % 04-05 0.13-0.34
Potassium % 12-14 0.60 - 0.70
Magnesium % 0.2-03 0.10-0.20
Sodium % 02-03 0.06 - 0.10
Copper mg/kg 10-15 10

Iron mg/kg 100 - 200 50
Manganese mg/kg 40-70 20-40

zZinc ma/kg 75— 100 30

Cobalt ma/kg 01-0.2 0.10
Selenium mg/kg 01-02 0.10

lodine mg/kg 0.3-0.6 0.50

Vitamin A IU/kg 4000 — 6000 2200 — 3900
Vitamin D 1U/kg 500 - 1000 500 - 1000
VitaminE IU/kg 50-100 25-50

SOURCE: Nutrient Reguirements of Beef Cattle, 1996.
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PRACTICAL FEEDING FOR BISON

When feeding bison, there are two main periodsto
consider: asummer grazing period from May through
October and a winter feeding period from November
through April. During the summer, attention must be
paid to lactating females and breeding bulls as energy
demands are higher. During the fall, attention must be
paid to the feeding program prior to metabolic
slowdown and weight lossin the winter. When raising
bison, itisin aproducer’sbest interest to utilize a
pasture management program that allows for grazing
aslong as possiblewhile still maintaining forage quality
and quantity. The optimization of pasture use also
helps to reduce yearly feed costs. Finally, there are
severa variations of feeding and management pro-
gramsthat producers can utilize. Thefollowing are
some suggestions that producers should consider.

Adults

During the winter, amature bison will experience a
slower metabolic rate, decreased feed intake and
weight loss. Dry matter intake at this time will range
from 1.4 to 1.8% of body weight. Bison will lose 10-
15% of body weight from December to late March.
Therefore, it is necessary to develop a feed manage-
ment program prior to the winter. Mature

bison that arein optimal body condition prior to the
winter will thrive on average quality hay or a hay/
straw diet and do not require cereal grain supplemen-
tation. However, if the forages being fed contain less
than 50% TDN, grain supplementation at alevel of two
- four pounds/head/day can be beneficial. Finally, even
though requirements are at a maintenance level during
the winter, minerals are still required as part of the
diet.

Summer grazing usually meets most bison nutrient
requirements so long as carrying capacity is not
exceeded and minerals are supplemented. If pasture
quality and quantity islow, supplementation with hay or
grains may be necessary.

Replacement Heifers

Most replacement heifersin the bison industry are
bred when they are two years old so that they calve
when three. For most ruminants, 50% conception
occurs when the juvenile females achieve a weight of
66% of the mature weight. Thiswould indicate that if
the mature weight of afemale bison is 1000 pounds,
replacement heifers would have to weigh 660 pounds
to achieve a 50% conception rate. Once heifer

weights exceed 660 pounds, the conception rate should
dramatically increase. Acceptable conception rates
have been reported for heifer calves that weigh an
average of 75% of mature body weight.

A sampl e feeding program that should enable bison
heifers to reach 660 pounds or heavier when two years
old would involve pasture grazing during the summers.
During the winters, weaned heifer calves and yearlings
can be fed grass hay with up to two to four pounds/head/
day of whole oats. A weaning weight of approximately
400 pounds at seven months of age is a good indication
that the feeding program for replacement heifersis ad-
equate. Producers should note that, once bison heifers
reach 18 months of age, their metabolism will slow
down, resulting in weight loss from December to mid
March. From April to August, replacement heifers
should have access to quality pasture forages, clean
water and minerals to ensure the best possible compen-
satory gain prior to being bred. Good quality hay
should be reserved for winter feeding replacement
heifers. It is recommended that good quality forage
containing 10 to 12% protein and a minimum of 50%
TDN (dry matter basis) be fed. Supplemental feeding
of cereal grains or acomplete feed at alevel of 0.5t0
1.0% body weight could be utilized to provide energy
to maximize the genetic potential for daily gain.

The objective when raising replacement heifersisto
achieve an acceptable body weight in a period of two
years. Pushing heifer calves to breed as yearlings may
result in heifers that will not conceive the following
year. This practice may also result in alower mature
body weight compared to heifers that are bred when
two years of age.

Breeding Bulls vs. Feeder Bulls

From six to 18 months of age, it is recommended that
good quality forage containing 10 to 12% protein and a
minimum of 50% TDN (dry matter basis) be fed to bull
calves. If forage quality is poor, supplemental feeding
of cereal grains or acomplete feed at alevel of 0.5 to
1.0 % body weight could be utilized to provide energy
to maximize the genetic potentia for daily gain.

Unlike bulls destined for the feeder market, bulls
selected for breeding should not be pushed with year-
round energy supplementation at high levels. Pro-
longed periods of high energy supplementation will
result in foot problems, liver problems, a decreased
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breeding lifespan and poor breeding performance.  Mineral / Vitamin Supplementation
While feeder bulls may receive rations that contain up
to 90% concentrates, young bulls destined for breeding
should not be fed concentrates over 50% of the ration.

= L 5 ]

Mineral and vitamins can be provided through several

sources. Most commonly, minerals are provided in a

loose, powder/granular/crumble form mixed with

grain, top dressed, or offered alone free choice. One

© problem when feeding loose mineral with grain is that

** much of the mineral filters through the grain to the

bottom of the feeder. Grinding the grain may help

improve mineral suspension. Bison may also pick

- through the mixed feed and only eat the grains/supple-
ments while avoiding the mineral. |f feeding a powder/

loose/crumble form of mineral, thereis the option to

purchase these minerals with or without salt included.

_ For those packages where salt is not included, salt can

=" ' be mixed with the mineral package at alevel of one part
_ o 8T & sdttotwo partsmineral. Mixing the salt with the min-
e il a L E = . .
Acute and chronic ulcersin a bovinerumen asaresult of  €ra may encourage mineral consumption and should
grain overload. Photo: J. Orr. not result in inadequate or excessive intake levels.

duce high levels of cereal grains. Sudden introduc-  throygh liquid supplement feeders. This method has
tions to high grain diets can

potentially result in, liver ab-

scesses, rumen ulcers, acidosis - 5 S B e e
(otherwise known as feedlot e i Ty o Tae o, o e Tl
bloat or rumen overload), sEg At e e ey A T R LRI

founder and even death. A slow
introduction to cereal grainswith
increments of one to two pounds per
head per day every three to four days
should remove any possibility of
rumen acidosis. If thelevel of grain
fed goes beyond 10 pounds/head/
day, twice a day feeding is recom-
mended. If aproducer’sgoal isto
alow free choice accessto grain, it
is recommended that oats be the

grain fed and that the bison are

slowly introduced tothe oatsprior o [iSEeERERNEEC et . S e e

feeding at free choice levels (see . I ' ) o
above) Mixing salt with mineral supplement may encourage mineral consuption.
Differ ences Between Cereal Grains common use in the beef cattle industry and relies on

free choice consumption. Consumption of liquid
supplements (and molasses based blocks) may vary
according to the type of molasses used; sugar cane
versus sugar beet. Minerals can aso be offered to bison
using molasses based mineral blocks for free choice con-
sumption.

Currently, an industry standard when feeding cereal
grains has revolved around whole oats. Whole oats
have a higher fiber and a lower energy level compared
to barley or wheat (Table 13). In ranking cereal grains
from the highest to lowest energy level, wheat has
more energy, followed by barley, then oats. Therefore,
when comparing one cereal grain to the next, 10 Ib. of
oatsisequivaent to 9 Ib. of barley and 8.5 Ib. of
wheat. Feeding wheat or barley in substitution for the
same amount of oats can result in rumen acidosis.

Third, minerals can be offered as part of afortified
pellet or supplement. This method ensures that miner-
alswill be consumed with the supplement. However,

14



this method may be more expensive than acrumble,
block or liquid supplement.

When selecting aminera
package, the type of feeds
being used needs to be consid-
ered. For bison on aforage
based diet, mineral packages
containingal:1caciumto
phosphorus ratio is recom-
mended. However, if bison are
fed a diet where 70% or more
of thedietis

cereal grains, itis
recommended that a

mineral package containing

2:1 calcium to phosphorus be
used. Cered grains are
extremely low in calciumwhile
containing adequate levels of
phosphorus, requiring higher
calciumlevelsintheminera
package. Dietary calciumto
phosphorusratiosof 1:1to7:1
have shown normal production performance in beef
cattle, provided dietary phosphorus requirements are
met.

Photo: J. Curran

Vitamins, while commonly present inliquid and
fortified pellet supplements, may or may not be
included in granular mineral supplements. Itis
recommended that a Vitamin ADE injections be
given to calves in the autumn or whenever the calves
are weaned/processed to ensure vitamin deficiencies
will not occur. Supplementation of vitaminsinthe
feed throughout the year is also recommended.

Finally, feed analysis of forages and pasture clippings
will further enhance knowledge of what minerals are
available and which may be deficient and need to be
provided. Consultation with aprofessional nutritionist
is recommended.

Summer Grazing

Summer grazing in Saskatchewan usually lasts from
May through October. This period encompasses
calving, breeding and pre-winter fattening. These
are periods of heavy nutritional demand. Therefore,
itisinthe producer’s best interest to utilize pastures
and pasture management. Of primary consideration
isthe pasture carrying capacity for bison. Thisis
dictated by the forage species present, soil type and
age of the forage stand. Tables 9 and 10 show the

&)

The primary consideration is the pasture carrying capacity for bison.

number of acres required for each 1000 Ib. bison for
seven months of grazing on tame and native pastures.

When planning a year round feeding program for
bison, all of the emphasis should be placed on
forage quality and forage based diets with grain
supplementation only utilized as a tool to com-
pensate for poor pasture and forage quality.

Bison are classified as agrazing ruminant and exhibit
a degree of forage selection. Forages selected by
bison have been observed (Table 11). If bison are
allowed to selectively graze, the nutrient intake from
the forages consumed will increase. If allowed the
opportunity, bisonwill consume feedsthat will meet, if
not exceed, daily protein and energy requirements.
Therefore, pasture quality and quantity, forage variety
and availability are extremely important for grazing
bison.

There are several options available when selecting
forage species for bison grazing. Native pastures can
successfully be utilized if there is enough acreage to
support the herd (Table 10). If utilizing tame forages,
bluegrasses, brome grasses, timothy and crested
wheatgrass can all be used. Alfalfaand clovers can
be used for pasture as well as for stockpiled forages.
Producers in Saskatchewan have reported that bison
prefer grass to alfalfawhen grazing.
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HEAVY & MEDIUM
SOIL TEXTURE

STAND AGE YEARS
Soil Zone 1-3 4-6 7+
Dark Brown 5 7 10
Brown 8.5 10 15
Black & Grey 4 5 8.5

Table9. Acres/10001b. bison (or Animal Unit) based on 7 month grazing season, 30% carryover,
30% creep-rooted alfalfaand 70% meadow bromegrasspasturein good condition.

LIGHT SOIL TEXTURE

STAND AGE YEARS

1-3 4-6 7+
6 7.5 12
10 12 20
5 55 8.5

SOURCE: Grazing and Pasture Technology Program (GAPT), 1998.

Table 10. Acres/1000 Ib. bison (or Animal Unit)

Soil Zone Excellent Good
Brown (dry) 28 35
Brown (moist) 20 28
Dark Brown 16 20
Black 13 16
Grey 18 23

carryover, and season long use of native range (Loam or Clay range sites).
Range Condition

based on 7 month grazing season, 50%

Fair Poor
47 70
35 47
28 35
21 29
35 47

SOURCE: Grazing and Pasture Technology Program (GAPT), 1998.

Pasture Supplementation and Flushing

If pasture quality and quantity is lowered due to
grazing, pasture supplements can be used. Pasture
supplements in the past have included cereal grains
or range pellets. This can be particularly important in
the last two weeks of July prior to breeding in August.
Pasture supplementation with cereal grains or

range pellets can increase pasture stocking rate by
decreasing grazing pressure. Supplementation can
also increase energy intake, body condition, and flush
the breeding females prior to breeding. Flushingis
best achieved by moving the breeding femalesinto

afresh pasture, a pasture with regrowth after
haying or a pasturethat had been grazed earlier in
the season. Range cubes or grain supplementation
should only be considered when the appropriate forage
quality or quantity cannot be attained.

Forage quantity is not an indication of forage quality.
While older forages produce more tonnage, they also
contain higher fiber levels. Higher fiber levels reduce
the energy level in the feed. Younger forage stands or
forage regrowth has lower fiber levels and, therefore,
higher levels of available energy.

actual feeding stations.

Table 11. Nutrient levelsof foragesavailableto bison in sward sites, grazed patches, and

SampleType CrudeProtein (%) TDN (%)
Sward sites 8.7 50.3
Grazed patches 104 12.8
Feeding station 128 60.7

SOURCE: Rutley, B.D. 1998.

Pasture Composition: Smooth brome, timothy, quackgrass, Kentucky bluegrass, alfafa, red clover and dandelion.

Winter Feeding

Winter feeding primarily consists of providing stored
forages harvested during the summer. Grasshay is
most commonly used, with greenfeeds, straws, afalfa/
grass hay and slough hays also being utilized. When
feeding stored forages, crude protein and energy are of
primary concern as they can vary between and within
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forage samples (Table 12). Also, not all forage species are
considered equal. Table 13 shows the average energy,
protein, calcium and phosphorus values of several feeds
typically found in Saskatchewan. Alfalfaand afafa/grass
hays exhibit better forage quality characteristics than do
grass hays or greenfeeds. It is recommended that a feed
analysis be conducted prior to each winter feeding season.



Table 12. Variation in forage quality for alfalfa hay and grass hay.

CP (%) TDN (%) Ca (%) P (%)
Alfalfa Hay
Average 15.9 52 1.43 0.20
Low 6.2 45 0.52 0.10
High 26.9 62 2.60 0.30
Grass Hay
Average 7.80 47 0.53 0.10
Low 3.60 35 0.25 0.10
High 11.8 52 0% 0.20

SOURCE: Saskatchewan Feed Testing Laboratory, 1990.

CP = Crude Protein TDN = Total Digestible Nutrients Ca=

Winter Swath Grazing of Annuals

Winter swath grazing is one method of extending the
grazing season. Crops typically used include oats and
smooth awned barley. Fall rye can also be seeded with
the cerealsto provide early spring grazing as well.
Annuals are seeded from June 20 to 25 and swathed in
September at the soft dough stage. |If they are seeded
too early, the plants will mature too early and, when
swathed, are at risk of spoilageif rained on. If crops
are seeded too late, the quality of the forage will be
higher but at the cost of lower quantity. It isimportant
that, when swathed, crops are cut immediately before or
after the first killing frost to avoid problems with
nitrates. The nutrient values of cereals when cut for
winter swath grazing will be 8-10% crude protein and
5810 68% TDN. Nutrient levelswill decrease with
crop maturity and may decrease under poor harvesting
conditions such asrain.

Crops seeded for swath grazing can be sprayed for
weeds in September using glyphosphate products (e.g.
Roundupll). Whilethereisnolossin forage value,
swathing should be delayed for up to five days after

spraying.

Bison can begin grazing the windrows in November.
Beef cattle stocking rates for swath grazing range from
50 to 125 cow days per acre for annuals. If perennia
forages are swathed for grazing, the forages will carry
25 to 60 cow days per acre.

For optimal use of swaths for grazing, the bison should
be forced to graze small sections of swaths at atime. If
allowed free access to the entire field, the bison will
select the more nutritious parts of the plants, leaving
behind the plant parts such as stems. If the bison are
concentrated on small sections at atime, producers can
maximize their utilization of the swaths.

Calcium. P = Phosphorus

Snow quality, snow depth, crust characteristics and size
of the windrow will greatly affect grazing success. If
the snow has been subjected to thawing and freezing, it
will develop ahard crust, forcing the bison to dig
through the snow, potentially reducing grazing capacity,
grazing duration and total feed intake. Thissnow isnot
suitable as awater source, particularly for weaned
calves, and fresh water should be supplied.

Moldy Forages

All feeds have molds or fungus present on them.
Normally, thelevel of mold onfeedsisquitelow. Mold
formation isbest facilitated when arelatively high
humidity is combined with heat. When forages have
mold present, consumption by bison may resultin
several outcomes. The first effects might be myco-
toxininjestion and mycatic abortion. When certain
species of molds are exposed to cool, moist conditions,
mycotoxins can be produced. Ingested toxins may be
absorbed into the blood stream and absorbed by the
fetus, causing abortion. If thereisno abortion, the
immune system of the newborn calf could be compro-
mised, resulting in unseen effects such as slow growth
and sickness. A second effect may be respiratory
irritation and pneumoniaresulting from theinhal ation of
spores and dust produced by molds. The spores enter
thelungs, causing respiratory distress, irritation, infec-
tion and pneumonia. Finally, mold canresultinfeed
deterioration, dust and therefore reduced pal atability.
Reduced palatability reduces forage intake, thereby
reducing nutrient intake. Reduced nutrient intake
during periods of high nutrient demand (e.g. last third of
gestation, lactation, etc.) will result in reduced perform-
ance.

There are several strategies that can be implemented
when feeding mol dy foragesto minimize potential
dangers. One method isto restrict the feeding of

17



moldy foragesto bullsor grower/finisher bull calves.
Forages infected with mold can berolled out on the
ground for feeding or processed in a bale processor.
This practice exposes the dusts and spores to the
environment, allowing the bison to be more selective of
which plant parts to consume. Processing the feed also
blows the mold spores and dust away leaving, “clean”
forage for consumption. Asaruleof thumb, preg-
nant cows should not be fed moldy forages, particu-
larly in the last trimester of gestation, to avoid any
possible damage to the unborn calf.

Nitratesin Forages

Nitrates are a common toxin in harvested cereal grain
forages in Saskatchewan. Nitrate accumulation can be
due to excessive nitrogen fertilization, drought, frost,
dense foliages, or herbicide application. Nitrates do
not occur in grain kernels and are localized to stems
and leaves of plants. Oat greenfeed is notorious for
nitrate accumulation. If nitrateslevelsin aforage
exceed 0.5 % (measured as potassium nitrate, dry
matter basis), there is toxic potential, particularly for

younger stock, while levels greater than 1.0 % are
toxic to al ages. Nitratesin feed can be detected by
doing asimple qualitative nitrate test. If nitrates are
present, the test will show a dark blue colour. If adark
blue colour is observed, a quantitative test can be per-
formed by afeed testing laboratory to determine the
actual amount of nitrates present. Nitrates in forages
affect ruminants by reducing the ability of the blood to
carry oxygen. Hemoglobin in the blood (the protein that
carries oxygen) is converted into methaemoglobin, a
protein that carries very little oxygen. Reduced blood
oxygen flow resultsin tissue hypoxia. Acute symptoms
include difficult breathing, diarrhea, blue colour of mem-
branes and chocolate brown coloured blood. If acute
nitrate poisoning occurs, methylene blue should be
administered by a veterinarian.

Prevention of nitrate poisoning isthe best management
tool. Nitratesin forages are persistent and they do not
deteriorate over time. If aforageisfound to contain
nitrates, that forage can be blended with another forage
that does not contain nitrates to minimize nitrate levels
consumed.

Table 13. Common nutrient values for feedsin Saskatchewan.

GRAINS CP (%) TDN (%) Ca (%) P (%)
Wheat 144 0 007 039
Barley 124 ) 006 036
Oats 117 76 007 037
HullessBarley 136 6 007 040
Rye 133 A 0.06 04
Triticale 139 &6 006 039
Lentil Screenings 205 7 on 044
Pea Screenings 200 76 011 042
Frozen Canola Seed 211 101 0.39 0.69
DidtillersGrains 3H2 73 010 046
Grain Screening Pellets 134 i 014 032
CornGran 94 0 0.06 031
FORAGES

AlfadfaHay (early) 180 61 163 022
BromeAlfalfa 160 0 109 024
Brome 128 57 0.36 0.4
Slough Hay 89 53 028 026
Oat Greenfeed 105 57 031 029
Crested Wheatgrass 96 57 031 029
AlfalfaCubes 178 6l 156 021
Dehy AlfafaPellets 194 67 156 022
GrassHay (med qual) 83 53 0.29 021
Oat Hay 117 5% 022 002
Sorghum Sudan Grass Hay 89 53] 049 026
Lentil Straw 64 46 065 020
Pea Straw 64 46 060 019
Hax Straw 29 4 030 020
Wheat Straw 39 43 0.28 011
Wheat Chaff 44 46 035 022
Ammon. Wheat Chaff 95 49 035 020
Frozen Lentil Crop (late bloom) 145 4 110 020

SOURCE: Saskatchewan Feed Testing Laboratory, 1990.
CP = Crude Protein TDN = Total Digestible Nutrients Ca=
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