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Pooling data – central database

• In the age of the genotype…the phenotype is king!
– Currently genomics is largely based on data from 

national monitoring schemes and genetic evaluations
– Extensively recorded resource populations with “villages” 

of data on novel/ expensive traits
• Need to be linked to create the phenotypic “kingdom” for to 

allow a more rigorous genetic and genomic analysis
• The objectives of this study were to 

1. Demonstrate feasibility of merging phenotypic data 
from different resources populations

2. Characterise merged database and its suitability for a 
joint genetic analysis
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Data sources

• Key resource population data included 
experiemental/test herds in Holland (2), Ireland, 
Sweden and the UK

• For example, across 4 
herds there are ~ 
2,000 cows with 
repeated feed intake 
data



Database

• Cross institutional database of dairy herd 
animal identities with links to performance 
and genomic information where available. 
– SQL Server 2005, with a web-interface 

developed within VPN (secure!)
– QA control, error checking and back-up storage
– Common protocols for preparing and storing of 

data related to animals, pedigree, genotypes 
and performance records (user up/downloads)
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Explorer Screenshots



Animal List

• Animal records can be searched with various options
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Merging - Data available

• 4 cow resource populations (herds)
– Langhill, Holland (NBZ & TGen), Teagasc

• Weekly records
– Milk, fat, protein yield
– SCC
– Live weight
– Dry matter intake
– Energy intake

• 1st lactation
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59,839 Weekly records

TGen, 
18034, 30%

Teagasc, 
18155, 30%

NBZ, 1260, 
2%

Langhill, 
22390, 38%

1651 Cows

Langhill, 
563, 35%

NBZ, 90, 5%
Teagasc, 
449, 27%

TGen, 549, 
33%



“Raw” data
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Energy Intake
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RRM to derive phenotypes 
across lactation

FIXED EFFECTS
• Genetic groups

– 2 in each herd
• Feeding groups

– 2 Langhill
– 2 NBZ
– 18 “Irish treatments”

• Milking frequency
– 2x, 3x

13

Y = herd*yr-month of test
yr-month of calving
calving age
genetic group
feeding group
Irish treatment
milking frequency
wk of test (poly 4)
animal*wk of test (poly 4)



Milk yield curves

• Population curve • Within herd curve

• Similar curves across and within herds
– combining records across herds did not change 

the lactation profile of the trait. 
– consistent for all traits in the study.
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Energy balance curves across 
lactation in the 4 herds
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Heritability with/without 
sire*herd effect fitted
• Total milk yld (44 wks) 0.22 (0.07)  0.17 (0.08) 

• Total fat yld (44 wks) 0.20 (0.07) 0.16 (0.08)

• Total protein yld (44 wks) 0.16 (0.07) 0.12 (0.07)

• Av fat % (44 wks)  0.68 (0.07) 0.66 (0.08)

• Av protein % (44 wks) 0.55 (0.07) 0.49 (0.08)

• Av fat:prot ratio (44 wks) 0.66 (0.07) 0.66 (0.08)

• Av SCC (wks 1‐15) 0.14 (0.06) 0.10 (0.07)

• Av LWT  0.35 (0.07) 0.30 (0.08)

• Total DMI (44 wks) 0.15 (0.07) 0.15 (0.09)

• Total DMI (15 wks) 0.22 (0.08) 0.17 (0.09)

• Av energy balance (44 wks)  0.17 (0.08) 0.13 (0.09)

• Av energy balance (15 wks)  0.27 (0.08) 0.27 (0.08) 
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Conclusions

• Data from potentially very different 
experimental herds can be merged for 
larger genetic/genomic studies

• In this study, no evidence of sire*herd 
interaction
– Good genetic links, numbers of animals

• Developing central and ongoing databases 
increases the value of the data, but it takes 
time and interaction!
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