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Inbreeding is defined as the mating of animals that are more closely related than 

the average of the breed (Brinks and Knapp, 1975; Northcutt et al., 2004).����������'�
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Inbreeding is defined as the mating of animals that are more closely related than 

the average of the breed (Brinks and Knapp, 1975; Northcutt et al., 2004).�����  ���!�

�"� ��� #�$�#��������  ���!�� %� ##���&�����' �� �$�� ����() �(! �%' ���*%���% �"��+(�� &�

(�����#��+%(��#�'() ��  ��, $$�����+ �� �����$����!�� ��� ��% �"��+(�� &�� %���������&�

(���%��"��(��$��*�-.(�� �$� ��($/&��0102�
����,&��0034/��

����  ���!��#����� (#��!�����' ��  "��(��$ �����#��*��� �������� (# ���# ��"�

(���"���($���# +��(�����-��4�(��� +��*����(�#" ��-	�2���(�$  # � ��($/&�56��4/��' � ��#�

���� ��$*�(�$(�7��"���� �#�(����!��"��' �+�$ ��$(��+ �'(��#+#���)�$) ���������  ���!�

� %� ##���/�� (�$�-�0�32��0��4�,(#��' �"��#������ ) $�%�(������  ���!��� ""��� ��&�,'��'��#�

��,��"�'�#�����($���� � #����$*/����,(#�$(� ��� "�� ���*�8��!'������05��-��#'&��0�14&��������

�(� ��' �+�$ ��$(���(#�#�'(#������  �� #�(�$�#' �/����!9� �+�$�� �� ��%�%�$(����#&�#��'�

(#��' ���� ���� � "����%�%�$(����&��"" ��(����:� ��%%�������*�������� (# ��' �

��� �#�(����!��"��' �+�$ ��$(�����# :� �� ��"�����  ���!�-
�+%'� ��($/&�566�4/��' �

'*%��' #�#��"��'�#�,��7��#����� � �+�� ��"�(���+���(������"����#��"�'�+�;*!�#��*�-
��4�

(�($*#�#�(���! ��+ 9,�� �(##���(������(��� ��# ������� ���"*�� !���#��"��' �! ��+ �

(##���(� ��,��'�����  ���!�� %� ##���/��' �#% ��"�����< ���) #��"��'�#��'(%� ��, � ���=��4�

��� �#�(����' � "" ����"�����)���($�(���+(� ��($�����  ���!����!��,�'�(���+(� ��($���(��#�

����' ���� ���� � "�����(��$ �%�%�$(�����(���54����$�; �'�!'�� �#��*�! ���*%��!��(�(����
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�� ���"*��(����(� �+(�7 �#�(���! � #�(##���(� ��,��'�% �"��+(�� �� �$�� ��� ����

����  ���!/ 

.(� ��($#�(���. �'��#�

� �'�#�#���*��# ���(�(���+%�$ ���) ��# ) �($�* (�#�(�������������� ��$*��# �

����)���($�(��+($#/��' �(��+($#�, � ��(� ��"������ ��(�#�(��(����% �(���!�%��� ��� �(��

�' ��!����$��� �
 # (��'�� �)�� �-�
�4���) #���7�(���
(�! �
 # (��'��(���(���*�

-��

�4/��

�(�(��# ������'�#�#���*�, � �"��+��' ���� ���� � "����%�%�$(�����+(���(�� ��(��

�' ����� ����(� #�� %(��+ ����"��!����$��� �-����4�?���

��� (��.�$ #����*&�.�/�

��� ���,(#�� ) $�% ������03��,' ���,��#��#��"���)(�� ���+�����3&���)(�� ���+����

56�(�����)(�� ���+������&�, � �%���'(# ��"��+��� ���/�� 
 !�(����"�@� ++$��!&����

-.(�� �$&�56602����'(+&�56�64/��' ��,��#��#�, � ��' ���� ������6���,#�%���'(# ��

"��+�� ��! �./�.�$ #��"�.�$ #����*&�.�&�"�$$�, ���*��(�!'� �#��"���)(�� ���+����56�

� ��!��� �������)(�� ���+�������(���)�� �) �#(�-���'(+&�56�64/���� ����$�# ������03��

(���($$�(��+($#�(� �� #� ��(��#��"��'�# �"����(�����(��+($#�-.(�� �$&�56604/��

�' ����� (# ��������  ���!�% ��! � �(������'(���#����+($$*�#  �����$�� 9�� ��

(��+($#�'(#��  ��� ��� ������'�#�%�%�$(�����(#��' �$�� A#���+� �#�'(#����� (# ��(���

+(���!��$�# $*�� $(� ������)���($#�'(#��  ��()��� �/�����' ��036#&��' ���� ���� � "���#�

, � ��# ��"���� # (��'�"���#��!����+ �'��#��"�+ (#����!�% �"��+(�� ��"��  "��(��$ &�

���$����!�%��! �*�� #���!/��' ��+%$� ����  ���!���< ���) ��"��' �$�� �,(#� ����+���

� �����(��) �"  ����#�#��'(���(+ �"��+�#�  ���(��(## #�#$(�!'� � ��(��(�$�) �, �!'���"��61�

7!�-.(�� �$&�56604/�����' ��0�6#&��' �(�)(�� + ����"�"  ���!����($�� #���!�%��� ��� #�
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� �(+ ��' �"���#��"��' �� # (��'&�,'��'����) ��' �� ��#��������(# �"���� ���� ���#�� �

# $ ���������!��,�'������ �* (���"�(! �-.(�� �$&�56604/�

� ��!�  �(���%' ���*%�����"��+(��������#�#� ���"�%' ���*% ��(�(���$$ �� ��"��+�

�0B1�?�56�>�(�������?���

�&�"��+��' ��+ ���(��� � "�����##���(������ �����7&�

(���"��+���  ���!�� ����#��(���!��(�7�����' ����!����"��' �$�� /���% ��!�  �����(����!�

�6&>16�(��+($#�,(#����#����� ����) ���!��05>�?�56�>&�(����' �"�$$�,��!���(��#�, � ��# ��

����'�#�#���*=�����'�, �!'��-
84&�, (���!�, �!'��-884&�* (�$��!�, �!'��-C84&��($)��!�

 (# �-�	4&�(���(! �(��"��#���($)��!�-���4/���D�'���� ��(���# ) ��*9�� �#(+%$ #�, � �

! ���*% �/�� ���*% #�, � ����!��($$*�! ���*% �����(�)(�� �*��"�#��!$ ����$ ���� �

%�$*+��%'�#+�-���4�� �#��*�%(� $#�(����' ���+%�� �����(���++���36@�����%(� $/��

����  ���!�,(#� #��+(� ���#��!�(���+%$ � �% ��!�  �-��	�2�� ����% &�) �#����

5/�/6�+#4�(���! ��+�����"��+(����/�� ��+�������  ���!�-��4�(���% ��!�  �����  ���!�

-���	�4�, � � )($�(� ��"���>>��! ���*% ��(��+($#&�� �(�# ��' ��� ����*��"�#�D�(��+($#�

���$������� �) ��"� �/�� ��+�������  ���!��� ""��� ��#�, � ��($��$(� �������$� ��� $�D�

����#�"�,(� �-) �#����1/B/5956�B9619��4��#��!�8��!'�A#�,��'��9#��%�%�$(�����"�D(�����

��� D�(���! ��+���% ��!�  �����  ���!�,(#��($��$(� ���*��(7��!��' �% ��!�  �����  ���!�

)($� #�"����' �! ���*% ��(��+($#�"��+���	��(�($*#�#/��) �(! ��(� ��"��'(�! ����

����  ���!�% ��* (��,(#�($#�� )($�(� ���*��#��!��' ���	��� #�$�#�(���+(��($$*�() �(!��!�

�' �����  ���!�"��� (�'�* (���"�����'/�
��#��"�'�+�;*!�#��*�(�($*#�#�,(#�% �"��+ �����

��$� ��� $�D�����#�"�,(� �-)1/1/34�(���
���, � �� "�� ��(#�(�+���+�+�����$ �!�'��"�

5&�66�7��,��'�(�+���+�+��"�5�6�����(%% (���!����56�#(+%$ #/��'�#�#�(�#��' �! ��+ �

,��'�(�#$����!�,����,��"�5&�66�7��$��7��!�"���(�+���+�+��"�5�6����# ����) �
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'�+�;*!��#����/�
 !���#��"��' �! ��+ �,��'����� (# ��'�+�;*!�#��*�%�� ���($$*�

��������� #��������  ���!�� %� ##����(#��' �#�; �(���� �#��*��"��$��7#��"�'�+�;*!�#��*�

���� (# �,��'�����  ���!�� %� ##���/�

�' �
���%(�(+ � �#�# ��(� ����#�� � ��#'����
��/�� � ���(7�)��� � ��($/�-56��4�

�����(� ��'(��
����'(��(� �$ ##��'(���� �+ !(�(# �-.�4�(� �(�� #�$���"�(��� ���

����  ���!/�����' �+�� &�E'(�!� ��($/�-56��4�"������'(��#'����
���� !���#�, � �#'(� ��

� �,  ��($$�����)���($#�����' ����(��$ �%�%�$(����&����"��+��!��'(��#'����
���, � �

# $ �� ��(���� ��) ��"��+�(��� ���'(%$��*% #��'(��� �(+ �"�D ������' ���%�%�$(����/��' �

#�!��"��(������� $(������ �,  ��#'(� ��
���� !���#�(���� !���#����#�#� ��$*�%(## ��

��,��"��+�! � �(��������! � �(�����,��'�# $ ������#�!! #�#��'(��#�+ ��"��' �#'����
���

(� �(�� #�$���"����'�����  ���!�(���# $ �����/�
(�' ���'(��
���� !���#�� ��!�#�(�� � ��

(+��!��' �! ��+ &��' � �(� �� !���#�,��'�� �# 9
���% (7#��'(��(� ����#�#� ���(���##�

����)���($#�-E'(�!� ��($/�56��4/�8' ��+�� ����) �����($�
���%(�(+ � �#�, � ��# �&�

 ## ���($$*��' �,'�$ �! ��+ �,(#��� ���"� ��(#�� ��!�'�+�;*!��#/��� �����' �!�($��"�

�� ���"*��!�� !���#��"��' �! ��+ ��'(��(� �� ��!��+%(�� ���*�����  ���!�� %� ##��������' �

���� ���#���*&��' �
���%(�(+ � �#�, � �(�<�#� ������� ���"*��' �+�#�����#�#� ���(���+�#��

� �# �� !���#��"�'�+�;*!�#��*/��'�#�($$�, ��� !���#��"��' �! ��+ ��'(�����$��� �

�+%(����!�%' ���*% ����� �� �� ��%��%���� �/�

���� (�'���(��&� D% �� ��%' ���*% #�, � ��($��$(� ���*�(�<�#���!� (�'�(��+($A#�

����)���($�%' ���*% �,��'��' �%��$�#' ��� !(��) ��+%(����"�����  ���!�� %� ##�����#��!�

�' �(��+($A#��,������  ���!��� ""��� ��/�
 !� ##����)($� #�, � ��(# ���%���%� )���#�

� # (��'�-�+��'� ��($/&��0102�
����,&��0032�������'#�(����'($$ �&�56��4/����� ) �*��F�
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���� (# ��������  ���!&��' �� )� ,���� ��*�
����,�-�0034�"�����
8�� �� (# ���*�6/6>�

7!&�88�� �� (# ���*�6/���7!&�(���C8�� �� (# ���*�6/>0�7!&�,'�$ �������'#�(����'($$ ��

-56��4�"������	�� �� (# ���*�6/�&�(����+��'� ��($/�-�0104�"������������� (# ���*�6/560�

�(*#/��' ���"" � �� �� �,  �� D% �� ��%' ���*% �(���� %��� ��%' ���*% #�,(#��# ��(#�(�

)(��(�$ �����' �(�($*#�#/�

� ���*% ��(�(�:�($��*�������$�,(#���� ��'���!'�����"�$� ���!�-��$� ��� $�D&�

56�04/����#�&�#(+%$ #�, � �� +�) ���"��' *�'(��(��($$��(� �G�6/0�������(���!�� ��� ������

:�($��*/��(�(�, � ��' ��%��� ������ +�) �+(�7 �#����$��7(! ���# :��$�����+/�H�($��*�

������$��"�+(�7 �#� D�$�� ������,��'�#%�����#�%�#�����&�$�,��($$��(� #�-I�06F4&�(�

' � ��;*!��#�� )�(�����J�56F�"��+��(��*98 ��� �!� :��$�����+&����$ ##��'(���F�+�����

($$ $ �"� :� ��*�-.��4/��'�#�$ "���6&6��������"�36&1���+(�7 �#�����' ���,�#�� (+�

(�($*#�#/��

�(+%$ #�, � ��' ��"�$� � ������ � �+�� �� $(� �� ##/������ ����*��*�� #� ���-�
�4�

� $(����#'�%�+(���D�,(#��� (� ��������� ����' �(##���(�����(�($*#�#�"���! ��+���

� $(����#'�%�(+��!#��#(+%$ #�(���(�' (�+(%�,(#�%����� �/�������%($���+%�� ���(�($*#�#�

-���4�,(#��# �����(�������"�����*%����� $(� �� ##�(����' �"��#���'�  � �! ��) ����#�

� %� # �� ��!� (� ���'(����F��"��' �#��(��"��(������"��' ������(�(���($��$(� ��� $(� �� ##�

� �,  ������)���($#�,(#��# ��(#�(���)(��(� �����' �(##���(�����(�($*#�#/�

��� !� ##����(##���(�����(�($*#�#������$� ��� $�D�����#�"�,(� �-��$� ��� $�D&�

) �#����1/B/5956�B9619��4�,(#��# ������' �! ���*% ��(�(�,'�$ ����� ����!�"�����*%����

� $(� �� ##�(���% ��!�  �#������� �(����' ���# �����! � �(� �.(�'(��(��%$��#/�
��" ������
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With the first matings at the Sheek Ranch in Cabool, MO, in the spring of 1997 

the American Simmental Association (ASA) launched a program that has influenced all 

producers and users of Simmental genetics. Simply known as the Carcass Merit Project 

(CMP), the enrolled sires of the Simmental and Simbrah breeds have been randomly 

mated to 35,000 commercial females to collect difficult-to-get progeny carcass 

information by sire group. Ten thousand carcass records have been collected and 

carcasses are averaging 74% Choice and a 2.8 yield grade, with tenderness data having 

been completed. In terms of calving ease (CE), 4,400 British heifers have been mated and 

resulting calves have an average birth weight (BW) of 78.6 lbs. For feed conversion, 

1,318 sire-identified SimAngus™ progeny steers have been used resulting in an average 

dry matter feed conversion 6.3:1 and an average daily gain of 1.64 kg/day. Data has been 

collected from 41 different herds across 18 states, with steers fed and harvested in nearly 

every cattle feeding region in the United States. 

These data allowed the ASA to improve the accuracy of expected progeny 

differences (EPD) used for selection of economically relevant traits. It improved 

confidence levels of traits from calving assistance all the way to predicting end point 
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product value. In the last 25 years, a shift has occurred in the U.S. beef industry from a 

commodity-based market to one that is based on quality or product yield (Moore et al, 

2012; Weaber and Miller, 2004). This has been facilitated by increased accuracy of 

carcass merit EPD. In an effort to reduce product variability and improve profitability, 

many producers have added marbling (MARB) and carcass yield as selection criteria. 

This means that a large number of the current cow herds have females that possess merit 

in the area of MARB or carcass quality. This selection could result in changes in other 

traits. Previously, researchers have reported negative genetic correlations between 

maternal performance traits and carcass merit (MacNeil et al.,1984; Crews and Kemp, 

1990). As a result, there is interest in how the current carcass-based selection impacts 

maternal performance and index-based selection criteria. There is still genetic variation 

that cannot be predicted with current genomic tools. Thus, the objective of this study was 

to identify genetic markers and quantitative trait loci (QTL) for carcass traits and to 

evaluate the correlations between carcass merit traits and maternal performance. 
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Table 6 shows the correlations between offspring carcass traits and maternal 

traits. The strongest negative correlations found in the dataset were between HCW and 

CED (-0.20), WW and Milk (-0.18), and WW and CEM (-0.17). The correlation between 

HCW and�CED (-0.20) was less than the correlation previously reported (-0.31) by 

MacNeil et al. (1984) in crossbred steers and heifers. Likewise, the magnitude of 

previously reported negative correlations between REA, BF, and KPH and maternal traits 

are no longer as great, indicating reduction in the detrimental effects of selection for these 

disparate traits. Crews and Kemp (1990) found a correlation of -0.23 for REA and BW in 
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crossbred steers and heifers compared to the correlation of 0.10 found in this study. In 

crossbred steers and heifers for BF and CED, MacNeil et al. (1984) found a correlation of 

-0.36 and Splan et al. (1998) found a correlation of -0.14 compared to the correlation of 

0.002 found in this study. Splan et al (1998) also found a correlation of -0.29 for KPH 

and CED compared to the correlation of -0.01 found in this study. This indicates that 

multi-trait selection has been successful at decreasing the negative correlations between 

carcass characteristics and maternal traits in this population.�
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