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Introduction: Industry challenges

30-50% agriculture GHG
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Introduction: Industry challenges

30-50% agriculture GHG
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Introduction: Feed efficiency
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Introduction: Feed efficiency

Milk and colostrum composition ,!
(Montanholi et al. 2013)

(Kelly et al. 2011, Gonano et al. 2014)

Fertility traits
(Awdaet al. 2013 Fontouraet al. 2015)

Cardiac physiology y

(Munro et al. 2016) & *(

Blood metabolites and hormones




Introduction: Rumen metabolism

% 10% of the biological variation of RFI due to digestibility

(Richardsorand Herd 2004)

Rumen and reticulum = 75% total digestive traé v/ .

(Baldwin1980)

Large energetic sink with high energy demand
(Hungatel960)

Area of energy absorption75% total VFA @'@'

(Bergman 1990)



Introduction: Microbiology

y i, L Bacteria (10 cells/ml) SEeesis. o . Fungi (16-10% cells/ml)

l: 4 ;
"’* ./"" r* 1’*" / 75% feed particle digestion ;;4, : -"‘” Fibrolytic particle digestion

-

- %  Protozoa (16-10°cells/ml)

-+ Ciliate species digesting
suspended and colonized
feed particles

~ Methanogens (16-10° cells/ml)

¥ Methanogen ecology associated with
&\ methane emissions

Feed efficiency (Guan et al. 2008, Zhou et al. 2009, Hernandez et al. 2012, Carberr;gl et al. 20



Introduction: Volatile fatty acids (VFA)

l ! lFeed efficiency

(Guan et al. 2008;ernandezSanabria 201@

75% energy
requirements
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(Briggs et al. 1957, Bergmahoet al. 19¢



Introduction: Rumen microstructure

Sheep papillae microstructure
~N

Low energy diet:

High energy diet::

Stratum corneum  wmm Energy in diet

. ]
thickness '
(Steele et al. 2012
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Introduction:

pH = 14

alkaline

PH =7 neutral

acidic

() Ruminal pH

7.5 1

7.0 A

6.5 A

6.0 A

55 A

5.0

Time of day (h)

(Kimura et al. 2016)




Hypothesis

Feedefficiencyis associatedvith energeticprocessesandthe rumen
IS a highly metabolicallyactive organ Therefore,the variability in
rumen metabolism acrossfeed efficiency phenotypesand dietary
treatmentsmay be featuredthrough rumen functionaland structural

assessments



Objectives

Microbiology

Rumen pH

14



ODbjectives

Microbiology

Grainfed ammalsﬁ VFA)

| Grassfed animals
>

Pa Efficient vs Inefficient—

Rumen pH
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Materials: Experimental conditions ﬁ

Feedlot StUdy Overall breed composition
Angus
A48 crossbred cattle 15.7% e
ATriallength: 112 d Other breeds
16 Steers Elora Beef Research Centr
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16 Steers

BW = 506+ 72 kg

16 Bulls
Average BW = 53643 kg

BW = 53} 57 kg



Materials: Experimental conditions

Overall breed composition

Angus

Grassfed study

A 141 crossbred cattle
ATriallength: 124d

Simmental
Other breeds

107 heifer calves 36 pregnant heifers

BW =253N38kg BW =406N42kg
Age = 40N27d Age = 59495 d



