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Robustness

What makes a cow “robust”?

Definition: Animals that maintain a relatively 
constant level of productivity, health, and fertility,
independent from environmental alterations (De 
Jong and Bijma, 2002)

If we define robustness as such, we need to 
examine:

• Cow health concerns (parasitic infection)
• Heat stress

A robust cow one that is resilient to these factors.
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Host Response to Infectious Disease

(Rashidi et al., 2016)
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Cattle Health Concerns- Parasitic Infection

Our department at the university has been 
working extensively to examine parasitic load 
of cattle, specifically endoparasitic infections. 

Collection of fecal samples and analysis

Gastrointestinal
 nematodes 
(egg counts)

FEC-GIN

Bovine lungworms
(larvae counts)

FLC-DV

Liver flukes
(egg counts)

FEC-FLU
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German Holstein cow

x GH „milk sires“ x GH “pasture sires“ x HF-NZL sires

Selected for milk yield Selected for pasture traits

HF-NZLHF-GHm HF-GHp

PASTURE GENETIC STUDY: Genetic Line Comparisons

Selected for NZ genetics
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• Lower egg counts for 

  gastrointestinal nematodes 

  in HF-NZL cows

• Lower egg counts for 

  pasture adapted lines (HF-GHp)                                

in comparison to HF-GHm

• Resistance to endoparasites is of genetic 

nature

Endoparasite Resistance: Genetic Line Comparisons
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Test the environmental sensitivity of our results
• Genotype- environment  interactions (G x E)
• Heat stress as the environmental factor

 

Heat Stress



Modern G x E – Studies: What Do We Need? 
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A: Novel health traits / detailed phenotypes „In the era of genomics, phenotype is king!“
(M. Coffey, 2010, WCGALP, Leipzig, Germany)

B: Novel and dense genome data

C: Novel continuous environmental gradients



Data Source in Germany 

• Cow data:
- 22.212 Holstein cows with 38.107 lactations
- cows are kept in 25 contract herds
- dense genotype (50K or 777K) or genome 

sequence data
- ongoing process since 2016 (implementation funded

by the German Ministry of Education and Research (BMBF)) 
- novel functional health and health indicator traits

Health diagnoses Health Biomarkers Health indicators Physiological traits Microbiota and
endoparasites

• Climate data:
- measurements of THI (temperature humidity index) in the barn 

via Voltcraft (DL-120 TH) in intervals of 30 minutes 
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Schöpke et al., J. Dairy Sci., 2015
    Application of a more detailed scoring system for digital dermatitis (DD) 

Trait Heritability

DD 
Binary trait 1

0.19 ± 0.11

M-stage 
(M2 lesion)

0.52 ± 0.17

Change of M-stage 0.42 ± 0.15

(Figure from Berry et al., 2012)

M-score system

6 stages of DD

Accurate Disease Definition ==> Higher Heritabilities


