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ALFA’s Commitment

• Animal Welfare

• All cattle in Australian feedlots should have access to shade by 2026

• Shade-seeking is a strong natural behaviour in cattle

• Self-regulation of temperature 

• Reduces the risk of heat stress



Australia’s Diverse Climate Regions



Temperate - Glen Innes Rainfall



ALFA’s Commitment

• Rainfall, environment

• Cloth, Slat, Shed, Solid Structure (Covered Housing)

• Ventilation – height and design (ridge-capping) – Maximize air flow

• Orientation  (North South – shade footprint moves)





Optimising animal welfare through choice

(Rust et al., 2024)



Materials and Methods

• Animal Ethics: NSW DPI

• Animal Research Establishment 80454

• Animal Research Authority: RVF23/344

• Randomised block

• Large commercial feedlot, Location: Northern New South Wales

• Steam-flaked wheat and barley ration

• Experimental unit = pen, n= 24 pens, 8 replicates, 220 head per pen

• Pure Black Angus steers, n=5,178, HGP Free

• Days in trial= 110 days

• Statistical analysis: SAS, Proc Mixed, Proc Glimmex



3 Home Pens (660 head)

180 DOF in home pen – Randomised by Vendor

OUT-BED

n=220

SHED-NOBED

n=220

SHED-BED

N=220

8 Pen Replicates, 24 pens total
n=5,178 steers



3 Home Pens (660 head)

180 DOF in home pen – Randomised by Vendor

OUT-BED

n=220

SHED-NOBED

n=220

SHED-BED

N=220

4 Pen Replicates
Winter

May/June Induction

4 Pen Replicates
Summer

Oct/Nov Induction



Covered Housing 



Covered Housing



OUT-BED







SHED-NOBED









SHED-BED









Results

• Emphasis on performance, health, and carcase results

• Dag score

• Objective and subjective mud depth

• Water intake

• Manure Analysis 

• Cost-benefit analysis



Variable Mean Stdev Minimum Maximum
Trial Entry Weight, kg 748.1 12.2 724.0 772.3
Trial days on feed 110.6 1.5 108.3 112.9
Feed intake, As-Fed, kg 14.8 0.5 14.0 16.4
Feed intake, DM, kg 10.8 0.4 10.2 12.0
Average daily gain, kg/hd 0.99 0.11 0.72 1.19

Cattle weight at feedlot exit per hd, kg/hd 857.4 14.6 828.2 888.8
Hot carcase weight, kg 486.0 11.1 468.4 512.3
Dressing percent, % 56.68 0.88 55.56 58.32
Dentition at processing 2.4 0.3 2.1 3.0
Ossification 149.2 4.8 142.9 159.3
AusMeat meat colour‡ 2.0 0.1 1.8 2.2
MSA marbling 594.6 18.1 568.0 623.8
Ausmeat marbling 3.5 0.2 3.2 3.8
Eye muscle area, cm2 89.3 2.0 84.6 94.1
Rib Fat 9.1 1.7 7.0 13.8
P8 Fat 25.0 1.2 22.9 27.7
Fat colour 0.5 0.5 0.0 1.4
Ultimate pH 5.48 0.09 5.23 5.55
MSA Index 65.66 0.54 64.69 66.44







Results

Treatment P-value

Variable 
OUT-
BED

SHED-
NOBED

SHED-
BED SE Treat Season Treat*Season

Individuals, n 1694 1660 1699
Trial Entry Weight, kg 747.2 749.8 747.5 4.820 0.29 0.79 0.79
Trial days on feed 110.6 110.6 110.6 0.34 0.34 <0.01 0.64
Feed intake, As-Fed, kg 14.53a 14.80b 15.15c 0.140 <0.01 0.13 <0.01
Feed intake, DM, kg 10.63a 10.83b 11.08c 0.103 <0.01 0.13 <0.01
Average daily gain, kg/hd 0.97a 0.94a 1.06b 0.032 <0.01 0.61 0.02
Weight at feedlot exit 853.8a 853.5a 864.9b 5.165 0.01 0.87 <0.05
Gain:Feed, DM 0.091ab 0.087b 0.096a 0.002 <0.01 0.19 0.08









Cattle under partial covered housing with bedding had             
increased dry matter intake



Results

Treatment P-value

Variable 
OUT-
BED

SHED-
NOBED

SHED-
BED SE Treat Season Treat*Season

Individuals, n 1694 1660 1699
Trial Entry Weight, kg 747.2 749.8 747.5 4.820 0.29 0.79 0.79
Trial days on feed 110.6 110.6 110.6 0.34 0.34 <0.01 0.64
Feed intake, As-Fed, kg 14.53a 14.80b 15.15c 0.140 <0.01 0.13 <0.01
Feed intake, DM, kg 10.63a 10.83b 11.08c 0.103 <0.01 0.13 <0.01
Average daily gain, kg/hd 0.97a 0.94a 1.06b 0.032 <0.01 0.61 0.02
Weight at feedlot exit 853.8a 853.5a 864.9b 5.165 0.01 0.87 <0.05
Gain:Feed, DM 0.091ab 0.087b 0.096a 0.002 <0.01 0.19 0.08





Cattle under partial covered housing with bedding had             
increased average daily gain and exit weight



Even though cattle with partial covered housing and no bedding 
had higher feed intake, they were similar to outdoor cattle in gain 



Results

Treatment P-value

Variable 
OUT-
BED

SHED-
NOBED

SHED-
BED SE Treat Season Treat*Season

Individuals, n 1694 1660 1699
Trial Entry Weight, kg 747.2 749.8 747.5 4.820 0.29 0.79 0.79
Trial days on feed 110.6 110.6 110.6 0.34 0.34 <0.01 0.64
Feed intake, As-Fed, kg 14.53a 14.80b 15.15c 0.140 <0.01 0.13 <0.01
Feed intake, DM, kg 10.63a 10.83b 11.08c 0.103 <0.01 0.13 <0.01
Average daily gain, kg/hd 0.97a 0.94a 1.06b 0.032 <0.01 0.61 0.02
Weight at feedlot exit 853.8a 853.5a 864.9b 5.165 0.01 0.87 <0.05
Gain:Feed, DM 0.091ab 0.087b 0.096a 0.002 <0.01 0.19 0.08



Cattle under the shed with no bedding were the least efficient





Cattle under partial covered housing with bedding had increased 
feed intake, average daily gain, exit weight, and Gain:Feed

The effect of treatment is not consistent across the two seasons.

Treatment P-value

Variable 
OUT-
BED

SHED-
NOBED

SHED-
BED SE Treat Season Treat*Season

Individuals, n 1694 1660 1699
Trial Entry Weight, kg 747.2 749.8 747.5 4.820 0.29 0.79 0.79
Trial days on feed 110.6 110.6 110.6 0.34 0.34 <0.01 0.64
Feed intake, As-Fed, kg 14.53a 14.80b 15.15c 0.140 <0.01 0.13 <0.01
Feed intake, DM, kg 10.63a 10.83b 11.08c 0.103 <0.01 0.13 <0.01
Average daily gain, kg/hd 0.97a 0.94a 1.06b 0.032 <0.01 0.61 0.02
Weight at feedlot exit 853.8a 853.5a 864.9b 5.165 0.01 0.87 <0.05
Gain:Feed, DM 0.091ab 0.087b 0.096a 0.002 <0.01 0.19 0.08
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The effect of treatment is not consistent across the two seasons.
Significant response in summer. Wet, mild summer. 



Treatment P-value

Variable 
OUT-
BED

SHED-
NOBED

SHED-
BED SE Treat Season Treat*Season

Hot carcase weight, kg 483.2a 485.3a 489.5b 3.026 0.02 0.03 0.06
Dressing percent, % 56.60 56.85 56.60 0.126 0.22 <0.01 0.28
Dentition at processing 2.4 2.4 2.4 0.063 0.43 <0.01 0.68
Ossification 149.1 149.3 149.2 1.357 0.94 0.03 <0.01
AusMeat meat colour‡ 2.08ac 2.01b 2.04bc 0.018 0.03 0.02 0.37
MSA marbling 595.8 592.9 595.0 3.710 0.80 <0.01 0.27
AusMeat marbling 3.5 3.4 3.5 0.040 0.43 <0.01 0.49
Eye muscle area, cm2 89.4 89.0 89.6 0.720 0.73 0.18 0.79
Rib Fat, mm 9.4 8.7 9.3 0.471 0.17 0.02 0.20
P8 Fat, mm 24.7 24.9 25.3 0.403 0.30 0.17 0.41
Fat colour 0.5 0.6 0.6 0.067 0.14 <0.01 0.38
Chiller assessment pH 5.48 5.47 5.49 0.028 0.62 0.11 0.53
MSA Index 65.67 65.60 65.72 0.071 0.15 <0.01 0.66



Cattle under partial covered housing with bedding had increased hot 
carcase weight (6.3 kg versus OUT-BED, 4.2 kg versus SHED-NOBED)



Dag Scoring



Dag Score Results



Morbidity

Treatment P-value
Variable OUT-BED SHED-NOBED SHED-BED Treatment

Individuals, n 1724 1725 1729
Morbidity

Total first pull, n (%) 39 (2.26)a 70 (4.06)b 42 (2.43)a 0.01
Digestive 15 (0.87) 18 (1.04) 17 (0.99) 0.72
Musculoskeletal 19 (1.10)a 44 (2.55)b 21 (1.22)a 0.01
Respiratory 3 (0.17) 4 (0.23) 2 (0.12) 0.73
Other 2 (0.12) 4 (0.23) 2 (0.12) 0.77





Cattle under partial covered housing with no bedding had increased 
morbidity, particularly musculoskeletal morbidity.

Bedding is beneficial to musculoskeletal health in long-fed cattle. 



Treatment P-value
Variable OUT-BED SHED-NOBED SHED-BED Treatment
Individuals, n 1724 1725 1729
Mortality, n (%) 11 (0.64) 20 (1.16) 8 (0.46) 0.07

Digestive 2 (0.12) 7 (0.41) 4(0.23) 0.96
Musculoskeletal 6 (0.35) 11 (0.64) 4 (0.23) 0.51
Respiratory 0 (0.00) 1 (0.06) 0 (0.00) 1.00
Other 3 (0.17) 1 (0.06) 0 (0.00) 1.00

Removed, n (%) 19 (1.10)a 45 (2.61)b 22 (1.28)a 0.01
Digestive 1 (0.06) 4 (0.23) 7 (0.41) 0.96
Musculoskeletal 14 (0.81)a 33 (1.91)b 12 (0.69)a 0.02
Respiratory 2 (0.12) 4 (0.23) 2 (0.12) 0.73
Other 2 (0.12) 4 (0.23) 1(0.06) 0.84

Exits, n (%) 1694 (98.26)a 1660 (96.23)b 1699 (98.26)a <0.01

Cattle under partial covered housing with no bedding had increased 
removals, particularly musculoskeletal removals



Treatment P-value
Variable OUT-BED SHED-NOBED SHED-BED Treatment
Individuals, n 1724 1725 1729
Mortality, n (%) 11 (0.64) 20 (1.16) 8 (0.46) 0.07

Digestive 2 (0.12) 7 (0.41) 4(0.23) 0.96
Musculoskeletal 6 (0.35) 11 (0.64) 4 (0.23) 0.51
Respiratory 0 (0.00) 1 (0.06) 0 (0.00) 1.00
Other 3 (0.17) 1 (0.06) 0 (0.00) 1.00

Removed, n (%) 19 (1.10)a 45 (2.61)b 22 (1.28)a 0.01
Digestive 1 (0.06) 4 (0.23) 7 (0.41) 0.96
Musculoskeletal 14 (0.81)a 33 (1.91)b 12 (0.69)a 0.02
Respiratory 2 (0.12) 4 (0.23) 2 (0.12) 0.73
Other 2 (0.12) 4 (0.23) 1(0.06) 0.84

Exits, n (%) 1694 (98.26)a 1660 (96.23)b 1699 (98.26)a <0.01

Cattle with bedding had higher exit rates.



Manure Analyses

• Pen contents removed from pens with bedding had 

• Increased carbon:nitrogen ratio 

• Total carbon

• Moisture content



Water Intake 



Cost-Benefit Analysis



Cost-Benefit Analysis

• Average value per individual at the start of the trial of $3740 ($5 per kg x 748 kg)

• Initial value of the covered housing (shed) was $2,862,550. Rental rates for shed 

were 3.6% per annum. The rental fess was $8,600 per month to rent the shed for 

the project. This fee was divided by 9 pens to result in a pen rental fee of $955.56 

per pen per month. This fee was divided 30 days in a month to equal a daily 

rental fee of $31.85 per pen per day. This rental fee was multiplied by the 

duration of the trial (110.6 days) to result in a price of $3,522.81 per pen per 

110.6 days. This price was divided by 216 head in the pen to result in $16.31 shed 

cost per head for 110.6 days. 



Cost-Benefit Analysis

• Woodchip landed cost of $80 per tonne landed. (Cubic metre $22-$26). The price per 
tonne was multiplied by the number of tonnes used to fill a pen (155 tonnes) which 
equalled $12,400. This price was divided by 216 head to result in $57.41 per head. The 
woodchip can be used for two rounds of feeding per woodchip load and hence this price 
was divided by two to result in a woodchip price her head for 110.6 day of $28.70. 

• Bedding labour was valued at $30 per hour. To apply woodchip to a pen, 10 labour hours 
were required for a total cost of $300. To clean a woodchipped feedlot pen and cart the 
manure and woodchip away, 12 labour hours were required resulting in a total cost of 
$360. To clean a non-bedded pen, 8 labour hours were required resulting in a total cost 
of $240. Machinery wet hourly rates were $120 per hour including carting trucks, loader, 
and excavator. A woodchipped pen required 22 hours of wet machinery hire for raking, 
cleaning, and carting for a total cost of $2,640. An unbedded pen required 8 hours of wet 
machinery hire for cleaning and carting for a total cost of $960.



Cost-Benefit Analysis

• Dressing percent for a 748.1 kg individual at the commencement of the 
trial was 54.0%. 

• A transport cost of $15 per individual was applied for transport from the 
feedlot to abattoir. 

• A price of $15 per kg hot carcase weight was applied to the value of the 
carcases. 

• A $5 levy was applied for each individual animal. 





Cost-Benefit Analysis



Conclusions

• Cattle under partial covered housing with bedding had increased feed 
intake (0.45 kg DM/hd/d), average daily gain (0.09 kg/d), exit weight  (11.1 
kg), and Gain:Feed (0.009)

• Cattle under partial covered housing with bedding had increased hot 
carcase weight (6.3 kg HSCW)

• Bedding has a significantly positive impact on musculoskeletal health in 
long-fed Angus cattle, reducing morbidity and cull rates

• Cattle with access to covered housing drank 5.2 L less water per day

• Cost-Benefit Analysis revealed an economic advantage of $47 per head for 
partial covered housing and $154 for bedding in the current model



Questions
Melissa George, BVSc Hon, BS, MS, PhD

Mobile: 0448 770 900

Melissa@bovinedynamics.com.au

mailto:Melissa@bovinedynamics.com.au






B.FLT.4009

(Lees et al., 2022)



Introduction – B.FLT.4009

• Summer – partial pen coverage with waterproof system – 720 heifers
• Improved ADG 100 g/hd/d, Feed Efficiency 4%, HSCW 7 kg

• No differences in performance in shaded and unshaded conditions

• Mild and wet summer conditions

(Lees et al., 2022)



Introduction – B.FLT.4009

• Winter – partial pen coverage with waterproof system – 480 steers
• Improved ADG 100 g/hd/d, Feed Efficiency 5.3%, HSCW 5 kg

(Lees et al., 2022)


	Slide 1: Effect of partial covered housing and bedding on long-fed Angus cattle 
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11: ALFA’s Commitment
	Slide 12: Australia’s Diverse Climate Regions
	Slide 13: Temperate - Glen Innes Rainfall
	Slide 14: ALFA’s Commitment
	Slide 15
	Slide 16: Optimising animal welfare through choice
	Slide 17: Materials and Methods
	Slide 18
	Slide 19
	Slide 20: Covered Housing 
	Slide 21: Covered Housing
	Slide 22: OUT-BED
	Slide 23
	Slide 24
	Slide 25: SHED-NOBED
	Slide 26
	Slide 27
	Slide 28
	Slide 29: SHED-BED
	Slide 30
	Slide 31
	Slide 32
	Slide 33: Results
	Slide 34
	Slide 35
	Slide 36
	Slide 37: Results
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42: Results
	Slide 43
	Slide 44
	Slide 45
	Slide 46: Results
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54: Dag Scoring
	Slide 55: Dag Score Results
	Slide 56: Morbidity
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61: Manure Analyses
	Slide 62: Water Intake 
	Slide 63: Cost-Benefit Analysis
	Slide 64: Cost-Benefit Analysis
	Slide 65: Cost-Benefit Analysis
	Slide 66: Cost-Benefit Analysis
	Slide 67
	Slide 68: Cost-Benefit Analysis
	Slide 69: Conclusions
	Slide 70: Questions 
	Slide 71
	Slide 72
	Slide 73: B.FLT.4009
	Slide 74: Introduction – B.FLT.4009
	Slide 75: Introduction – B.FLT.4009

