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Compost bedded pack barns (CBP) 



Sand bedded freestall barns (SFB) 



Housing 

o Lying surface influences 

• Lameness 

• Hygiene 

• SCC 

• Mastitis incidence and 

pathogen 

 

More than 60% of US 

operations house cows 

oMore than 30% use 

freestalls 

oAround 3% use open-

area housing 

• Compost bedded pack 

• Conventional bedded pack 

 



Mastitis 

Most costly disease in the 

dairy industry 

o > $300.00 per clinical case of 

mastitis (Liang et al., 2013) 

Greater somatic cell count 

(SCC) indicates a subclinical 

infection 

o Decreased milk production and 

milk quality 

Contagious 

o S. aureus 

o S. agalactiae 

Environmental 

o Environmental 

streptococcus 

o Coliforms 

• E. coli 

• Klebsiella species 



Lameness 

 Lameness 

o Can be caused by a hoof, hock, or 

other leg injury 

o Influenced by lying and walking 

surface 

 Another costly disease 

o $100 to $300 per lameness case 

(Liang et al., 2013) 

 Decreased intake, decreased 

production 

o Greatest percentage of cost from 

veterinary costs 



Study Objective 

To assess differences between compost bedded 

pack and sand freestall barns:  

o Visually observed and sampled clinical mastitis  

o Dairy Herd Information (DHI) somatic cell count 

o Bulk tank somatic cell count 

o High somatic cell count prevalence 

o Cow hygiene 

o Lameness 



Materials & Methods 

15 Kentucky farms  

o 8 compost bedded pack 

o 7 sand freestall 

On DHI test 

o Low SCC herds (yearly mean  

 < 300,000 cells/mL) 



Materials & Methods 

May 6, 2013 through May 1, 2014 

26 biweekly visit periods 

oOne visual observer recording: 

• Hygiene (Cook and Reinemann, 2007):  

• 1 = clean and 4 = filthy 

• Locomotion (Sprecher et al., 1997):  

• 1 = normal and 5 = severely lame 



Mastitis 

Mastitis and its indicators included: 

o Clinical mastitis 

• Pathogen type 

• Severity score 

o DHIA herd somatic cell count 

o High somatic cell count prevalence   

(% of herd > 200,000 cells/mL) 

o Bulk tank somatic cell count 



Statistical Analysis 

Comparisons between housing types 

o Proc MIXED 

• Locomotion 

• Hygiene 

• Mastitis 

o Proc FREQUENCY with chi-square analysis 

• Mastitis causative pathogen 

• Mastitis severity score 

 



  

Results 



Mean herd information for cows 

housed in compost and freestall barns 

Variable 
Compost bedded pack 

barns (n = 8) 

Sand bedded freestall 

barns (n = 7) 

Lactating cow number 178.08 ± 107.89  83.98 ± 36.88  

Test day milk yield 

(kg/cow/d) 
33.69 ± 4.29 32.15 ± 4.83 

Stocking density (%) 91.81 ± 11.61 88.93 ± 14.40 



Effect on Hygiene Score 

2,21 2,27 

0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

4,5

5,0

Barn type

M
e

a
n

 h
e
rd

 h
y
g

ie
n

e
 s

c
o

re
 

CBP SFB

P = 0.38 



Effect on Somatic Cell Count 

241,72 229,58 
228,80 205,13 
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Effect on High Somatic Cell Count 

Prevalence 

21,79 

19,43 
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Effect on Clinical Mastitis 

1,16 1,18 
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Effect on Locomotion Score 

2,22 2,27 
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Frequency of isolates from clinical mastitis cases in compost 

bedded pack barns and sand freestall barns (P = 0.15) 

Pathogen Isolated 

Compost bedded pack barns 

Total # of cases = 212 

Total #of isolates = 214 

Mean (± SE) # of cows = 190 ± 146 

Sand freestall barns 

Total # of cases = 87 

Total # of isolates = 88 

Mean (± SE) # of cows = 65 ± 25 

Percent of total Percent of total 

CNS 7.9 4.5 

Environmental streptococci 16.8 19.3 

Escherichia coli 29.0 21.6 

Klebsiella species 1.4 4.5 

Staphylococcus aureus 5.1 6.8 

Yeast species 3.3 3.4 

Other gram-negative species 13.5 6.8 

Other gram-positive species 3.7 9.1 



Severity score frequency from clinical mastitis cases in 

compost bedded pack barns and sand freestall barns  

(P < 0.001) 

Severity 

score 

Compost bedded pack barns 

total cases = 212 

mean (± SE) cows = 190 ± 146 

Sand freestall barns 

total cases = 87 

mean (± SE) cows = 65 ± 25 

Number of cases Percent of total cases Number of cases Percent of total cases 

1 147 69.3 33 37.9 

2 60 28.3 36 41.4 

3 5 2.4 18 20.7 



Additional Analysis 

Determine housing effect independent of: 

oHerd SCC 

oHerd management 

All Kentucky DHI herds 

o January 2013 to March 2014 

All housing types included 



Yearly LSMeans (± SE) bulk tank somatic cell count for 

all herds on DHIA test in Kentucky by housing type 

227 695 

259 193 259 478 258 252 260 411 

303 612 316 896 
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Conclusions 

Overall, no differences in any 

measurements between 

housing types 

When properly managed, SCC 

and clinical mastitis similar in 

compost bedded pack barns 

and sand freestall barns 
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