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Cattle are ruminant animals

Rumen/reticulum:

esophagus

abomasum

>200 litres
Neutral pH

Mixes, regurgitates,
breaks down feed
Serves as a

continuous-flow
fe rme ntat|o N Vat intestine

Regulates feed
intake

rumen Cmasum

reticulum

large
intestine
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Cattle are ruminant animals

Inside the rumen
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Cattle are ruminant animals
Inside the rumen

(Canadian Museum of Nature, 2011) ("/"-:;:\l .
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Cattle are ruminant animals
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Inside the rumen §
N Rumen microbes -
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Cattle require nutrients,

not specific ingredients

m \Water
m Carbohydrates

Sugars, Starches
Fibre

m Fats

m Protein
m Minerals
m Vitamins
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Starch is a major energy source for beef
and dairy cattle

Feed type Starch content

Tubers Potato, cassava 60-90%
Cereal grains Barley, corn, rice 60-80%
Legumes Peas, beans 25-70%
Green fruits Bananas, mangos Up to 70%

Granule strands

(Gomez et al., 2016)

Granule rings

: " "I:-'!‘ :
Ll d . e ...\
s i
’ i ]

NNV “l

THE AUSTRALIAN GRAINS N '\h '}
INDUSTRY CONFERENGE "

e

Asia 2019

Australian Export Grains Innovation Centre



Starch is a major energy source for
beef and dairy cattle

Starch granules in different feeds:
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Feeding cattle is
all about balance

Small Intestine > Large Intestine >é
Undigested

microbes in
faeces

v
Ruminal vs. Volatile fatty Glucose Volatile fatty
intestinal acids (VFAs) into bloodstream ;ﬁf;lg\g;’;‘fr)eam
into bloodstream
digestion of

dietary starch
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Feeding cattle is

all about balance

Small Intestine > Large Intestine >$

Unavailable
protein in
faeces
; Absorbed
Protein that
ki) Bréditeim into blood
Ruminal vs.
intestinal '
. . e Digested
Fermentable
digestion of B . enery
. . NPN i (TON)
Microbial
protein T .
E_xn:re_’ted
Iy Lriree
Crude protein Rumen Intestine Feces
Iy ration
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Feeding cattle Is

all about balance
Small Intestine > Large Intestine >

Dietary supply of

rumen- Rumen-

degradable degradable

carbohvdrates carbohydrates

VS. rumen- - Microbial protein
degradable Rumen-

protein gf&ﬁﬁggp) Volatlle fatty acids
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Feeding cattle is
all about balance

_m: | Small Intestine > Large Intestine >
Rapidly,

moderately and . Rapid
slowly degrading a
dietary starch
sources in the
rumen

Moderate

Rumen digestion

Time after feeding
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Feeding cattle is
all about balance

Stable, healthy rumens = Healthy, productive animals

Daily feed intake

Daily weight gain

Daily milk yield

Feed conversion efficiency
Removals and deaths

(Source: www.beefcentral.com)
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Feeding cattle is
all about balance

Rumen dysfunction leads to many problems

Descent from .
healthy rumen sactatt]
function into iy
ruminal acidosis o vin

ﬂ Lactate production

O oo

Lactate

(Starch 4+ sugars) 5.5
(Adapted from Nocek, 1997)
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Feeding cattle is
all about balance

Rumen dysfunction leads to many problems

Parakeratosis-rumenitis

liver abscesses complex

Rumen atony Polioencephalomalacia
N

Diarrhoea

Descent from
healthy rumen
function into

ruminal acidosis //
Hydrorrumen

Laminitis "\ Dehydration
R -
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Neumonia

Pyelonephritis

Endocarditis

(Hernandez et al., 2014)
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Feeding cattle is
all about balance

Glycogen Essential processes:

nerve activity

T l Cell maintenance, circulation,

OXIDIZABLE .
) Reducible processes:
DIEY ME:S EESLIC Growth, milk production
Expendable processes:
REPRODUCTION, fat storage
Fatty acids (Adapted from Wade and Jones, 2004)
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Feeding cattle is

all about balance

Glycogen

|

OXIDIZABLE
METABOLIC
FUELS

I

Fatty acids

DIET
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Essential processes:
Cell maintenance, circulation,

nerve activity

Reducible processes:
Growth, milk production

(Adapted from Wade and Jones, 2004)
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Feeding cattle is
all about balance

Lifetime reproductive performance
of cows depends largely on:

m Age at attainment of puberty

m First ovulation post-calving

m Heat expression and detection
m Insemination and conception
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Feeding cattle is
all about balance

Lifetime reproductive performance  In beef heifers, puberty occurs
of cows depends largely on: at approx. 55-65% of mature

' cow bodyweight
m Age at attainment of puberty
m First ovulation post-calving : —
m Heat expression and detection § ) /
m Insemination and conception ';fm / —

3 7 1 14 18 21 24
i i . Age (months)
Weigh heifers regularly and compare to weight-for-age targets (Dairy Australia, 2018)
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Feeding cattle Is
all about balance

Lifetime reproductive performance  Body condition at calving and

of cows depends largely on: body condition loss post
calving are critical

m Age at attainment of puberty

m First ovulation post-calving
m Heat expression and detection
m Insemination and conception

Provide adequate feed and water quality, qua'r'-lti.t'y_énd access
Aim to calve at BCS 2.5t03.0(1to 5 scale)
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Feeding cattle is
all about balance

Lifetime reproductive performance It seems that Bos indicus

of cows depends largely on: cattle are more difficult to
: detect in hea

m Age at attainment of puberty T

m First ovulation post-calving W o

m Heat expression and detection

m Insemination and conception

If artificial insemination (Al) or hand-mating is used,
consider heat detection aids, or heat synchronisation
or fixed time insemination programs
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Feeding cattle is
all about balance

Lifetime reproductive performance
of cows depends largely on:

m Age at attainment of puberty

m First ovulation post-calving

m Heat expression and detection
m Insemination and conception

Use the ‘am-pm’ rule
Test bulls for fertility
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Barley vs. Tapioca

Approximate nutrient specifications

Metabolisable | Starch Starch Crude
Grain type Energy (% DM) degradation Protein
(MJ ME/kg DM) in rumen (% DM)

Varies with
Barley 12.5 60 processing
method
Dried Tapioca _
pulp (Onggok) QL 73 Rapid 2.5
Dried Tapioca _
chips (Gaplek) s 73 Rapid 3.0
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Opportunities to use
barley in cattle diets

Feed as the primary starch source or as a complementary
starch source with tapioca pulp or chips.

m Achieve a better balance

of rapidly, moderately
and slowly degrading
starch sources in the
rumen
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Rapid

. Moderate

%i:\ Slow

Rumen digestion

\ ’_/,_--f

Time after feeding
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Opportunities to use
barley in cattle diets

Feed as the primary starch

source or as a complementary

starch source with tapioca pulp or chips.

m Achieve a better balance

Dairy cows fed:
Wheat; m Corn; ¢ Barley, single-rolled;

of rapidly, moderately
and slowly degrading
starch sources in the
rumen

THE AUSTRALIAN GRAINS
INDUSTRY CONFERENCE

AsiA 2019

Barley, double-rolled

7.5
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Opportunities to use
barley in cattle diets

Feed as the primary starch source or as a complementary

starch source with tapioca pulp or chips.
Dairy cows fed:

m Achieve a better balance Wheat; m Corn; ¢ Barley, single-rolled; A
. Barley, double-rolled
of rapidly, moderately s
and slowly degr.adlng 70
starch sources in the 5 .. s
rumen é 6.0 ." = g
: : , S Ul T
m ¥ inclusion rate of protein & T A
. . > s 'm*" I =SEM
meals necessary in diet .
600 12:00 18:00 0:00 6:00
Time of day
’;‘a -
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Australian canola

m Botanical name: Brassica napus L.

m Australia’s major oilseed crop. e ‘,

m Canola production is increasing. '

= Now averages 3-4 Mmt/year | ’ ’

= 85% non-GM, 15% GM - o
- 15_20% Of WOI’|d’S export trade increasing production @TAS

m Products: food-grade oil, biofuel and canola meal.
(75% solvent extracted and 25% expeller)

m Canola meal is a primary protein source for cattle
iIn Australia and globally.
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Opportunities to use
canola meal in cattle diets

Feed as an alternative to other protein meals such as copra

meal, palm kernel meal, soybean meal

m Supply a well balanced source of rumen-undegradable
(RDP) and dietary undegradable protein (DUP)

Canola meal’s RDP stimulates microbial protein synthesis in the
rumen (with its Amino Acid profile being very similar to milk)

While supplying less DUP than some other protein sources, canola
meal contains relatively high concentrations of essential Amino
Acids: Lysine, Methionine, Histidine

m |Increase rumen’s buffering capacity
m Stimulate feed intake™> 4 growth and milk production
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Key take-home messages

m Cattle are ruminant animals
m Cattle require nutrients, not specific ingredients
m Starch is a major energy source for beef and dairy cattle
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Key take-home messages

Cattle are ruminant animals
Cattle require nutrients, not specific ingredients
Starch is a major energy source for beef and dairy cattle

Feeding cattle is all about balance
Ruminal vs. intestinal digestion of dietary starch and protein
Dietary supply of rumen-degradable carbohydrates vs. protein
Rapidly, moderately and slowly degrading starch sources in rumen

Supply of metabolic fuels for reproduction as well as maintenance,
growth and milk production
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"
Key take-home messages

Cattle are ruminant animals
Cattle require nutrients, not specific ingredients
Starch is a major energy source for beef and dairy cattle

Feeding cattle is all about balance
Ruminal vs. intestinal digestion of dietary starch and protein
Dietary supply of rumen-degradable carbohydrates vs. protein
Rapidly, moderately and slowly degrading starch sources in rumen

Supply of metabolic fuels for reproduction as well as maintenance, growth and
milk production

m Australian barley and canola meal are proven, reliable, high quality
cattle feeds

m Consider opportunities to use barley as starch source
m Consider opportunities to use canola meal as protein source
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