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Life cycle assessment of bison production

Cow-calf, backgrounding, finishing operation
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Evolution

B latifrons B /oriscus Ravchva 8. 6,‘50”

# Bison bonasus # Bison bison bison (plains)
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Bison genetics
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Bigger size

Shorter,
smaller size
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Bison bison bison (Plains)

COSs

Plains Score

Category

93.75% - 100%

Plains

81.25% - 93.74%

7/8 Plains 1/8 Wood

68.75% - 81.24%

3/4 Plains 1/4 Wood

56.25% - 68.74%

5/8 Plains 3/8 Wood

43.75%-56.24%

1/2 Plains 1/2 Wood

31.25%-43.74%

3/8 Plains 5/8 Wood

18.75%-31.24%

1/4 Plains 3/4 Wood

8.75%-18.74

1/8 Plains 7/8 Wood

0.0% -8.74%

Wood

A Cattle introgression >




Carcass grades

GRADE MATURITY FAT MEAT FAT
DESIGNATION | cLAss MUSCLING COLOUR COLOUR MEASURE

excellent to good white to amber & firm bright red & firm
CLASS | a
A2 (youthful) excellent to good white to amber & firm bright red & firm 7 to 12 mm
A3 CAPS OSSIFIED excellent to good white to amber & firm bright red & firm 13 to 18 mm
80% OR LESS
A4 excellent to good white to amber & firm bright red & firm >18 mm
B1 CLASS | excellent to good white to amber & firm bright red & firm <2mm

(youthful)
B2 excellent to medium white to yellow bright to dark red
CAPS OSSIFIED e —
B3 el NaSg deficient to point o no requirements no requirements no requirements
emaciation

D1 CLASS II excellent to medium no requirements no requirements 2to 6 mm
(mature)
D2 excellent to medium no requirements no requirements >6 mm
CAPS OSSIFIED
D3 OVER 80%  [gaititites no requirements no requirements <1mm

The Canadian Food Inspection Agency (CFIA)
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Materials and

Sample collection

37 Bull calves fed with barley-based diet
Age: less than 30 months

[T

Animal ID Blood sample Carcass quality
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Materials and
Blood sample ‘\
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Canada

Whole blood sample
Spot on blood card

= Subsp. genotyping
= (Cattle introgression
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Frequency

Plains Score Category
93.75% - 100% Plains

32 samples of genotyping

95.00

97.00 98.00 93.00

Plains score (%)
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100.00 101.00
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Genotype

= Group 1: plains score 100 %
= Group 2: plains score 97.5-99%
= Group 3: plains score < 97.5%

75

Frequency

2.0

25

0o

1 2 3
Grouping 15



Frequency

10

Cattle introgression = 0.0-3.37%

4,

CANADIAN BISON ASSOCIATION

Average cattle introgression = 0.8%
ranged from 0.0% to 4.5%

Cattle introgression (%)
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Materials and

Carcass traits

Grading No.

{7 al ’
¥ = = A2 11

| Wk Ad 9

_ !i = Total 37

, : BW: 50056 kg
Live weight (kg) | | Hot weight (kg) |

Gradng | [ Yield(%) |
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Materials and

Rumen sample

Volume: 50 mL/animal
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Materials and
Rumen sampleﬁ

Real time PCR

« Bacteria

. Fungi Gas chromatography
. Protozoa + Volatile fatty acids

« Archaea Methane

 (Calculated
CH, = 0.45C, - 0.275C, +0.40C, (Moss et al., 2000) 19



Statistical

Software: SPSS 22.0
Kruskal-Wallis test

Pairwise comparison
*p-value of < 0.05

Mean + SEM
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Genetics and

Q 000 ~ Live wt.
= 500 1 I = Hot wt.
2 m Yield
© 400
i
= =  Group 1: plains score 100 %
E 300 =  Group 2: plains score 97.5-99%
I =  Group 3: plains score < 97.5%
200
X
2100
2]
2
-
0

G1 G2 G3
Plains score groups

Note: The different letter indicated the significant different at p<0.05 22



Genetics and

14,0
- Total bacteria

12,0
9 = Total Archaea
o
§ 10,0 m Total fungi
o
s, 80 m Total protozoa
o
5
« 60
o
2 40
S
— 20 = Group 1: plains score 100 %

=  Group 2: plains score 97.5-99%
0.0 =  Group 3: plains score < 97.5%

G1 G2 G3
Plains score groups

Note: The different letter indicated the significant different at p<0.05 23



Genetics and

TVFA (mmoliL)
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Genetics and
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Acetic acid

= Propionic acid

=  Group 1: plains score 100 %
=  Group 2: plains score 97.5-99%

b
1 =  Group 3: plains score < 97.5%
D

G1 G2
Plains score groups

Note: The different letter indicated the significant different at p<0.05

G3
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Genetics and
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VFA concentration (mmol/L)

ab a

Plains score groups

Note: The different letter indicated the significant different at p<0.05

Iso-butyrate
u Butyrate
H |so-valerate
m Valerate

m Caproate

=  Group 1: plains score 100 %
=  Group 2: plains score 97.5-99%
=  Group 3: plains score < 97.5%
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Genetics and
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Methane production (mmol/L)
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Plains score groups

Note: The different letter indicated the significant different at p<0.05

G3

Group 1: plains score 100 %

Group 2: plains score 97.5-99%

Group 3: plains score < 97.5%
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Carcass grades and carcass traits\

600 r uLive wt. (kg)

M Hot wt. (kg)
500 | } u Yield (%)
400 |

300

200

100

A1 (n=4) A2 (n=11) A3 (n=13) A4 (n=9)

Carcass categories 28



Carcass grades and

N N
N BN

-
o

log no. of copy/ g sample

Total bacteria/g sample: 10" to 1012

Total fungi/g sample: 10° to 108

A1

A2

Carcass categories

A3

Total protozoa/g sample: 103 to 104

Total Archaea/g sample: 109 to 100

A4

LI Total bacteria

i Total fungi
M Total protozoa
M Total Archaea
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Carcass grades and

20

18 B p-value: 0.096

A1 A2 A3 A4
Carcass categories
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Carcass grading and
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Carcass grading

Note: The different letter indicated the significant different at p<0.05 31



Carcass grading and

a
2,4 ;

2.2

Carcass grading
Note: The different letter indicated the significant different at p<0.05

|so-butyrate
u Butyrate
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m Valeric Acid

m Caproic Acid
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Carcass grades and

7
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N
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w
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Carcass categories

Note: The different letter indicated the significant different at p<0.05
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Discussion

Methane production

Acetic acid — Methane and Carbon Dioxide
(CH;,CO0~ + H* — CH, + CO,)

Karakashev et al. (2006)

Acetic acid

Propionic acid

|so-butyric acid

Valeric acid

Iso-valeric acid

Energy source

@)
C)/ f (OWeang etal. (2023)
N—

A1 and A2
Protein, energy supply, methane emission 34

Branched-chain VFA
= Feed protein
degradation

= Microbial protein
Ribeiro et al. (2017)



Conclusions

2% Plains/Woods genetic

composition

The genetic make-up between
subspecies did not affect carcass
traits, microbial composition and
CH, emissions. However, some
differences were observed on the

VFAs

Carcass grades

Carcass grade did not affect carcass
traits and microbial composition.
However, the concentration of VFAS
and CH, emissions varied across
grades, especially when looking at
the 2 most and 2 least grades
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