
Broiler genetic selection through 
the decades… 
and the consequences 
to broiler breeders
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Highlights from “50 year study”

To assess the impact of 5 
decades of quantitative genetic 
selection on broiler 

 Growth
 Efficiency
 Yield
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Body Weight
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AMC-1957 AMC-1977 2005

5



6

Breast Yield (% live weight)
10.7c ± 0.1 11.2b ± 0.01 17.9a ± 0.01Yield

BCR 
(g:g)

28.2c ± 0.1 17.0b ± 0.01 9.4a ± 0.01

P < 0.0001

AMC-1957 AMC-1977 2005
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Feed Usage

54%
46%

50%
55%

61%
66%

70%
75%

43%
39%

43%
48%

52%
58%

63%
67%

0%

20%

40%

60%

80%

100%
R

el
at

iv
e 

fe
ed

 u
sa

ge
 (%

 o
f A

M
C

-1
95

7)

Age (d)

AMC-
1957
AMC-
1978
2005

P < 0.0001

Less feed spillage
Less maintenance energy

42 d FCR:
2.882a

1.899b

1.674c

7



8

Breast Yield Allometry

2005 birds breast yield was 
shifted upward

1957 and 1978 birds had 
similar breast yield pattern
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Abdominal Fatpad Allometry

2005 birds had less fat 
per unit of body weight
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50 years of selection for Broiler traits

 Quadrupling of 56 d Bodyweight

 Proportion of Breast yield increase and conformation changed

 Fatpad proportion relative to body decreased over 50 years
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…Consequences for 
Broiler Breeders
“60 year trial”
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60-year trial

PROGRESSION OF FEED RESTRICTION

Evolution of maternal feed restriction practices over 60 years of selection for broiler 
productivity

V. L. Carney†, N. B. Anthony*‡, F. E. Robinson†, B. L. Reimer†, D. R. Korver†, M. J. 
Zuidhof, and M. Afrouziyeh†

†Department of Agricultural, Food and Nutritional Science, University of Alberta, Edmonton, 
AB, T6G 2P5, CANADA

Phone: 780-221-1462
*‡Center of Excellence for Poultry Science, University of Arkansas, Fayetteville, AR 72701, 

USA
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Design

• 2 X 4 Factorial 
• Feeding Treatments 

• Full Fed – ad libitum
• Restricted to 2015 curve 

• (average of Cobb and Ross breeder targets)

AMC 1957
AMC 1978 – male line

Random bred 1995
Random bred 2015
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BW strain difference

5878a

4714b

2976c

d
1487e
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Restricted Body weight relative to ad libitum-fed

20



21

Cumulative Feed Intake
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Cumulative Feed Intake per unit of metabolic BW (BW0.51)
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Strain * Treatment

191.3 ± 3.07b

110.3 ± 2.06d

Energy efficiency
Estimated daily maintenance ME requirements (heat production)

𝑀𝑀𝑀𝑀𝑀𝑀𝑖𝑖 = 𝑎𝑎 + 𝑢𝑢 𝑊𝑊𝑖𝑖
𝑏𝑏 + 𝑐𝑐 𝐴𝐴𝐴𝐴𝐴𝐴𝑖𝑖 + 𝜀𝜀𝑖𝑖

142.6 ± 3.07c 140 ± 11.85cd

312.4 ± 0.55a

86.1 ± 0.86e

346.1 ± 19.44a

84.5 ± 0.33e
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Breast weight at Sexual Maturity
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13.8 ± 0.3c 14.4 ± 0.2c 14.6 ± 0.5c

13.8 ± 0.3c
15.1 ± 0.7bc

17.3 ± 0.4b

23.9 ± 0.6a

23 ± 0.6a
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Breast weight nonlinear covariance analysis

𝑦𝑦 = 𝑎𝑎𝑥𝑥𝑏𝑏
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60 years of selection for Broiler traits… 
consequences for Breeders

 Quadrupling of bodyweight

 Relative feed intake decreased to 25% of ad libitum

 Reduced heat loss with feed restriction

 Breast proportion relative to body increased over 60 years
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Percentage of birds in lay at PS
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Liver at PS

0

0.5

1

1.5

2

2.5

3

1957 Full 1957
Restricted

1978 Full 1978
Restricted

1995 Full 1995
Restricted

2015 Full 2015
Restricted

Li
ve

r (
%

 o
f B

W
)

Strain * Treatment

2.0 ± 0.1ab
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Abdominal fatpad nonlinear covariance analysis

𝑦𝑦 = 𝑎𝑎𝑥𝑥𝑏𝑏
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Abdominal fatpad at PS

2.0 ± 0.2cd 1.9 ± 0.2cd

6.9 ± 0.4a

2.8 ± 0.2c

7.1 ± 0.3a

1.7± 0.2d

5.3 ± 0.2b
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P = 0.05
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Abdominal fatpad at PS

2.0 ± 0.2cd 1.9 ± 0.2cd

6.9 ± 0.4a

2.8 ± 0.2c

7.1 ± 0.3a

1.7± 0.2d

5.3 ± 0.2b

0.5 ± 0.3e

P = 0.05

33



35

20+ years ago

FCR Selection

Current +
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60 years of selection for Broiler traits… 
consequences for Breeders

 Fatpad proportion relative to body decreased over 60 years

 Occurrence of puberty prior to PS not evident in 1995 and 2015 
lines

 Liver size not affected by feeding treatment in 1995 and 2015 
lines prior to PS

 Abdominal fatpad of 2015 at PS lower than that of 1957 
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Abdominal fatpad at SM
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No. of Large Yellow Follicles
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So what consequences?

 Degree of Feed Restriction
 Carcass Fat
 BW threshold for puberty
 Age threshold for puberty
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Heritagechickens.ca

Poultryinnovationpartnership.ca

Carney@ualberta.ca
780-221-1462

mailto:Carney@ualberta.ca
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