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SCIENCE

Kinship and inbreeding in Holstein 
Friesian bulls have been increasing fast 
in recent years, PhD student Harmen 
Doekes has ascertained. Thanks to 
targeted pairing, inbreeding among the 
cows has not increased so much. He 
advises safeguarding genetic diversity.

Most of the dairy cows in the Netherlands are of the Holstein Friesian 
breed. Livestock farmers use a select group of AI bulls for artificial 
insemination that produces calves with useful traits. Doekes studied 
kinship and diversity among AI bulls born between 1986 and 2015, using 
DNA markers. 
Inbreeding is problematic if it happens at the expense of the productivity 
and health of the cows. That is then known as inbreeding depression. 
The level of inbreeding depression is negligible at the moment in com-
parison with the genetic progress, says Doekes. Because of the genetic 
progress, today’s cows produce more milk, are more fertile and have 
healthier udders than the cows of 10 to 20 years ago. 
But diversity still deserves attention, says the PhD student, now that it 
has become clear that kinship and inbreeding have increased faster in 
the past 10 years. He established the kinship between the bulls with the 
aid of 75,000 DNA markers. This method is more precise that the old 
calculation method using a pedigree. ‘With a pedigree, you assume that 
a calf gets 50 per cent of its genetic material from the father and 50 per 
cent from the mother, but you don’t know exactly which 50 per cent. With 
DNA data, you do know this and you can pinpoint kinship and inbreeding 
more precisely.’
Doekes advises breeders to monitor kinship and inbreeding at the DNA 
level and to limit it through their selection of bulls. as

Inbreeding among cattle 
deserves attention  

‘With DNA data you 
can pinpoint kinship 
and inbreeding more 
precisely’

Every year, the Dutch beer brewing 
industry produces vast amounts (0.5 
million tons) of brewers’ spent grain that 
contains around 30er cent proteins. 
These proteins are currently mainly 
used as low-value animal feed. Thanks 
to a new process developed by 
Wageningen Food and Biobased 
Research, they can in future be used as 
food, increasing the value sevenfold.

The new process has been developed in 
a research project involving Heineken 
brewery, feed company Duynie and 
WUR. The research will take three years 
and will cost a million euros.
The biggest challenge so far has been 

how to 
extract the 
proteins from 
the brewers’ 
spent grain, 
explain WUR 
researchers 
Carl Safi and 

Wim Mulder. Only a small fraction of 
the proteins are soluble in water and 
easy to isolate. In contrast, the majority 
are attached to non-soluble fibres such 
as cellulose, lignin and hemicellulose. 
So the proteins must be separated from 
the fibres. The researchers have now 
developed a method for cutting up the 
non-soluble proteins so that 90 per cent 
of them are made available. However, 
this protein extract also contains other 
ingredients such as sugars and miner-
als, so it needs to be purified too. Safi 
and Mulder have developed an innova-
tive filtration process for that purpose.
On an industrial scale, Duynie is going 
to process thousands of kilos of brew-
ers’ spent grain per hour into proteins. 
‘But you can also use the proteins to 
produce meat substitutes or vegan 
cheese,’ says Safi. as
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Thanks to a new 
process, the 
protein fraction 
can be used as 
food

‘China plants forests like it puts up 
buildings: fast, efficiently and on a 

grand scale.’ 
WUR environmental policy expert Annah Zhu in the 

newspaper NRC Next on the emergence of China as a key 
player in global environmental negotiations.


