
����� ���
�	
����


����� ����	
����
�� ����	��
�
���	���������
 ������
	
����� ��� �����



Foreword 
 

Annechien ten Have-Mellema – Chairman of the Steering Committee Boars 2018 

    

Acknowledgements 

It is my great pleasure to introduce the report on the five-year Dutch 
research program ‘stopping the castration of piglets’. Many results 
were obtained from the research that was started in 2009. 
Researchers from various disciplines and institutions of Wageningen 
University and Research Centre participated and cooperated with 
many partners within the Dutch pork supply chain.  

  

During these five years the Dutch pork supply chain succeeded in 
making a remarkable transformation. In 2009 less than 5 per cent of 
male piglets in the Netherlands were not castrated, whereas by the 
end of 2013 well over 50 per cent of the Dutch male piglets is not 
castrated anymore. The research results have provided important 
directions for solutions. The scientists involved have gradually 
unravelled the consumer response to products from entire male pigs, 
which is important for the appropriate use of detection methods. We 
have also identified the factors that determine successful boar 
management on the farm. Although still some challenges remain to be 
solved, we are convinced that we are on the right track towards a 
more sustainable production and marketing of pork products.  

  

This report summarizes the knowledge gained up to the present. 
Further information can be found in the reports of various studies, to 
which reference is made in the text. We hope that sharing our 
knowledge with experts throughout the member states of the 
European Union contributes to the ambition of the Declaration of 
Brussels, stopping piglet castration by 2018. 

  

To underline our ambition for international cooperation the Steering 
Committee of the Dutch research programme ‘Stopping the castration 
of piglets’ will from now on be named  ‘Steering Committee 
Boars2018’. 
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One of the main challenges for the European pork supply chain is to 

adapt pig production to societal demands with regard to animal 

welfare, especially to stop the current practice of castrating male 

piglets. Although it is also more profitable and efficient to produce 

entire males due to their enhanced feed conversion and higher 

proportion of lean meat on their carcasses, it is recognized that the 

quality of meat from some entire male pigs is negatively influenced by 

odour and taste, referred to as boar taint. Although castration has 

been partially abandoned in a number of European countries, in most 

countries all males except those retained for breeding are castrated.  

 

In 2009 the Dutch pig sector agreed with the Declaration of Noordwijk 

on the ambition to ban castration of male piglets. A number of efforts 

to address the issue of castrating piglets have been and are being 

undertaken. This report is the product of one such effort, the Dutch 

five-year research program “Stopping the castration of piglets” during 

the years 2009-2013. The research program was initiated by the 

Noordwijk partners, and had an integrated approach aimed at limiting 

the occurrence of meat with an off-flavour. This is a pre-condition for 

realizing market acceptance and industry acceptance of meat from 

non-castrated pigs.  

The research program also aimed at identifying, optimizing and 

evaluating alternative combinations of preventive and corrective 

measures across the pork supply chain. An important condition is that 

stopping with castrating piglets does not lead to excessive mounting 

and aggressive behaviour on farms with entire male pigs.  We 

determined the success and risk factors for preventing mounting and 

aggressive behaviour in boars.  

 

The main results of the research program are presented in this report, 

using a fixed format for each project. The report contains six chapters, 

each of them including several project results. The chapters are: (1) 

setting the stage, (2) consumer, (3) detection, (4) preventive 

measures (5) behaviour of boars and (6) boar taint economics and 

international developments.  

 

To guarantee maximum accessibility of the research results for every 

project format the name of a contact person is included.   
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�� ������ ��� ������ ���� ����  ��� ������ �� ������� ������ �����
��� ������� !�����" ��������� � ��������� #�� ������ ���� ���� ����
��� ������ ������ ���� ��� ������� ���� � �������� �������
�$�������� #���� ���� ���� �� �� ������ ��� �� �� �$�����  ��� ���
������ %� ���� ��� !�����" �� ������ ��� ���&� ' � ���� ����� ��������
�"���� ���� ������ ��� ���� ���� ����� �� �������� ��� ����
����� ������ ���� ��� ������� �� ��� ������ ��� �� �� ������ ���
�������"� #���� ���� �� ������������ ���� � ��� ����� ���� �����
�������� �"����� �������� �� ��� ���� ������� ���� ����� � ��� ������
���� ���� ������� �� ��� ���� ����� � ������� ���������� ��
�������� ���������" � ��� ���� ������ ���� (������)� �� #��� ���*
��������� �������� �� ���� ����� �� (������+� ��  ����� � 
��������� '� �� � �������,����� � ��� �������� � ��� -������� �����
��� �� �� ����  �� ��������� ��������� ����� ���������� (������+�
� ������  ��� . %�� ��������� ������� ���� �����& �� / %�������
���������&�

#�� ����� ����� ��� ������� � ��� ��� ���� ����� ��������� �������
������� ��������� ��� ��� ������� ���� ����� �������� �"������
-�� ��� ������� ��������� ���������� (������)� � ��� ��� �������  ��
��� ������" ���������� �� ��� ��������� ����� ��������� ���� �� ����
��������� ��� 0���� 1��� 2��� �� ��� ���� �������� � ��� ����
����� � ������� ��������� � ��� ������ #��� �� ����� ��� ��������
� ����� ���� ������� ���� ����� ��������� ��� ����������� ���������
�� ��� ������ � ��� ������� ������� ������� ����"��� � ������� ���
��� ����� ���� ��� ������ ����"��� � ������������ �����

���������	������

��" �������� �"���� ������ ������ ������� ��������� �� ���� ��
��������� �� ��������� ����� ���� ����� �������� �"������ ������"
���������� � ����� �� ��� ��������� ���� �" ������� �$������ ������
����"��� � ���  �� �� ������������� ��� ������ ����"��� � ���
 �� �� �������� #�� ������" ��������� ���� ��������� �� ������������
��� ������� ��� ������� �$������� ��������� #�� ��$���� ����  ��
����������" ���������� ��� ��� �� ���� ��� ��� ���� ����� ��� 3..
���� ��� �����

�������� ��������� � ����� ��� �������� ������ ����������� ���
������ ������� ��� ��������� � ����� ������ ������� ��� ��� �������
!�����" �� � �������������� ������ � /4. 5��� ��� /4. 	�����
����������� 6 77 ������ ���� ���� 8 ���� � ����� ��������� �� ����
����� ����� 8 �� �������� ��� ����� ���� ���� �� ��� ��������� ����
��� ������������ ��� ������� �������

#��� ������� ��� ������� �" ���������� 9: �� ���������� ���� ;'61 -���
	���� ��� #6<'	2 :������ ������ '<	� '� ���  ����� �" ��� 5��� =������"
� >����� �  ���� ��� ��� 5��� <����� ����� ?�������� =��� ��� >����
=��� �� �������� �� ��  ���� �� ���������4./@����
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������ ��� � ������� # ����� ��������� ���������� $ �� ��������
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������� ��� ����������� %�� ������ �� ���� ����� �� ����� ���
���� ����� �� �� ���������� (����  ��� ��� ��)����� ���� ��
��������� �� ����� ���� �����  ��������� ��� ���� ���� ��� ���� �
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���� ����� �� �  ���������� ����� -��� ��� ������ �����. ��  ����
/���� �� �� ���� ������� ��� �� ������� ����� �� ��������� ����
������� ����� ��� ������ 0��������� ���� ����� -��� �����. ��
������ ���� ��� ���� �� ������� ���� �� ���  �� �� ������ ������ ��
���  �� ���� ����� %�� ��������� �� ���� ����� �� �� ���������� ���
�� ���� �� ��� ����������� ��� ���������� �� ������ ���������
�� ��� ���� �� ������ ������������ ��� �������� /��� �������� ���
������  ���� ��� ���������� �� ���� ����� �� ���� ���� /��� ����� ���$
�������� ����  ��� ���� ���������� �� ������� 1� ������� ��� ����������
�� ���� ����� �� ���� ��� �������� �� ��� ������ ��������� ��� ��
 ������ ����� ������� ���� �� �� �  ���� �� ����� �� ����� ����
����� �� ������� ������ ������ �� �����
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7������� �� � ������ ��� �� �� �  ���� ��$���� �� ��� ���������  �����
����� ������� ��������� �� ��$���� ������� ��� ��� � ��� ���� �� ����
��� ���� ����� -<46.� %�� ����������� �� ���� �����  ������ �� ��
��� ��� �� �������� <46 �������� �� ���� ����� �� ���� �� �  ���� ��
� ���������� ������� �� �� �! ���  ����� ��� �!�� �� ��  ��� �� �
��������  ������ �� ����� ���  �������� �� ���� ������ /��� ���
 ���� ����� ��� ���� ���� ����������� ��� �� ������� ����� ����
��������� ��� ����� ��� ��� ��� � ����� ����������� �� ������
�������� �� ������������� ������� ��� ������ ������ -��6�1 ��������. ��
��� ��� ����
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2a. Data available from the 

literature and expert 

judgment method 

1. Defining control 

measures for preventing 

boar taint in the pork 

chain (related to the 

considered alternatives)

4. Cost-effectiveness per 

specific control measure 

2b. Effect input: 
effectiveness of each measure 

to preventing boar taint (in 

terms of reducing the levels of 

androstenone and skatole) 

3a. Partial budgeting 

technique: 

partial budget is calculated for 

each control measure in the 

Excel model 

3b. Economic input: 

extra costs per control measure 

(Euro/kg of pig slaughter weight)
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Mixed-sex  Split-sex 

A S  A S 

BREEDING STAGE      

Breeding goal of selection on androstenone and skatole (sire selection)      

Selection pressure on boar taint only (100%) 0.13 0.02  0.13 0.02

Selection pressure on both economics (90%) and boar taint (10%) 1.02 0.13  1.02 0.13

GROWING STAGE      

Housing environment and hygiene      

Cleanness in the last week before slaughter      

Keeping boars constantly in extra clean environment, also in the last week 

before slaughter 
� 0.08 � 0.15 

Stocking rate      

Keeping boars at the low stocking rate (ca. 1.0 m
2
 per animal) � 0.04  � 0.08 

Air temperature during summer      

Keeping boars in constant temperature environment (ca. 20
o
C), extra 

regulation of temperature by means of a climate control system 

� 0.03  � 0.07 

Keeping boars in rather constant temperature environment (no heat peaks), 

extra regulation of temperature by means of a sprinkler system 

�  +0.01  � +0.02 

Social environment      

Stable social groups
No mixing of unrelated animals: a strict all-in all-out (�birth to slaughter�) +0.13 �    

Sex grouping of animals
Split-sex groups rearing: boar and gilt groups in different compartments    16.3 � 

Split-sex groups rearing: boar and gilt groups in different pens 10.0 �
Feeding      

Feed system / dry diets vs. wet diets      

Restricted wet feeding / water � +0.003  � +0.006

SLAUGHTERING STAGE      

Slaughtering before sexual maturity: slaughter at 90 kg live weight 0.11 �  0.11  � 
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