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INTRODUCTION

6ROXEOH�¿EHU�LV�QRW�XVXDOO\�PHDVXUHG�LQ�UDEELW�GLHWV�
LQ�VSLWH�RI�LWV�SRVLWLYH�HIIHFW�RQ�UDEELW�KHDOWK��7URFLQR�HW�
DO����������7KLV�FLUFXPVWDQFH�LV�H[SODLQHG�E\�WKH�KLJKHU�
FRPSOH[LW\�RI� WKH�DYDLODEOH�PHWKRGRORJ\�IRU�VROXEOH�
¿EHU� FRPSDUHG� ZLWK� WKDW� RI� LQVROXEOH� ¿EHU� DQG� WKH�
ODFN�RI�DJUHHPHQW�RQ�WKH�DGHTXDWH�PHWKRGV��EHFDXVH�
PRVW�RI�WKH�PHWKRGV�GR�QRW�UHVHPEOH�WKH�SK\VLRORJLFDO�
FRQGLWLRQV��0RQUR���������6ROXEOH�GLHWDU\�¿EHU�FDQ�EH�
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ABSTRACT:�7KH�HIIHFW�RI�W\SH�RI�¿EHU��VLWH�RI�IHU-
PHQWDWLRQ�� PHWKRG� IRU� TXDQWLI\LQJ� LQVROXEOH� DQG�
VROXEOH�GLHWDU\�¿EHU��DQG�WKHLU�FRUUHFWLRQ�IRU�LQWHVWLQDO�
PXFLQ�RQ�¿EHU�GLJHVWLELOLW\�ZHUH�H[DPLQHG�LQ�UDEELWV��
7KUHH�GLHWV�GLIIHULQJ�LQ�VROXEOH�¿EHU�ZHUH�IRUPXODWHG�
������VROXEOH�¿EHU��RQ�'0�EDVLV�� LQ�WKH�ORZ�VROXEOH�
¿EHU� >/6)@� GLHW�� ������ LQ� WKH�PHGLXP� VROXEOH�¿EHU�
>06)@�GLHW��DQG�������LQ�WKH�KLJK�VROXEOH�¿EHU�>+6)@�
GLHW��� 7KH\� ZHUH� REWDLQHG� E\� UHSODFLQJ� KDOI� RI� WKH�
GHK\GUDWHG�DOIDOID�LQ�WKH�06)�GLHW�ZLWK�D�PL[WXUH�RI�
EHHW�DQG�DSSOH�SXOS� �+6)�GLHW��RU�ZLWK�D�PL[�RI�RDW�
KXOOV� DQG� VR\EHDQ� SURWHLQ� �/6)� GLHW��� 7KLUW\� UDEELWV�
ZLWK�LOHDO�7�FDQQXODV�ZHUH�XVHG�WR�GHWHUPLQH�LOHDO�DQG�
IHFDO�GLJHVWLELOLW\��&HFDO�GLJHVWLELOLW\�ZDV�GHWHUPLQHG�
E\� GLIIHUHQFH� EHWZHHQ� IHFDO� DQG� LOHDO� GLJHVWLELOLW\��
,QVROXEOH�¿EHU�ZDV�PHDVXUHG�DV�1')��LQVROXEOH�GLHWDU\�
¿EHU��,')���DQG�LQ�YLWUR�LQVROXEOH�¿EHU��ZKHUHDV�VRO-
XEOH� ¿EHU� ZDV� FDOFXODWHG� DV� WKH� GLIIHUHQFH� EHWZHHQ�
WRWDO�GLHWDU\�¿EHU��7')��DQG�1')��7')±1')���,')�
�7')±,')���DQG�LQ�YLWUR�LQVROXEOH�¿EHU��7')±LQ�YLWUR�
LQVROXEOH�¿EHU���7KH�LQWHVWLQDO�PXFLQ�FRQWHQW�ZDV�XVHG�
WR�FRUUHFW�WKH�7')�DQG�VROXEOH�¿EHU�GLJHVWLELOLW\��,OHDO�
DQG� IHFDO� FRQFHQWUDWLRQ�RI�PXFLQ� LQFUHDVHG� IURP� WKH�
/6)�WR�WKH�+6)�GLHW�JURXS��P����������2QFH�FRUUHFW-
HG�IRU�LQWHVWLQDO�PXFLQ��LOHDO�DQG�IHFDO�GLJHVWLELOLW\�RI�

7')�DQG�VROXEOH�¿EHU�LQFUHDVHG�ZKHUHDV�FHFDO�GLJHVW-
LELOLW\�GHFUHDVHG��P����������,OHDO�GLJHVWLELOLW\�RI�7')�
LQFUHDVHG� IURP�WKH�/6)� WR� WKH�+6)�GLHW�JURXS�������
YV���������P����������ZLWK�QR�GLIIHUHQFH�LQ�WKH�FHFXP�
���������UHVXOWLQJ�LQ�D�KLJKHU�IHFDO�GLJHVWLELOLW\�IURP�
WKH�/6)�WR�WKH�+6)�GLHW�JURXS��P����������,OHDO�GLJHVW-
LELOLW\�RI�LQVROXEOH�¿EHU�LQFUHDVHG�IURP�WKH�/6)�WR�WKH�
+6)�GLHW�JURXS� ������YV���������P����������ZLWK�QR�
GLIIHUHQFH�LQ�WKH�FHFXP���������DQG�QR�HIIHFW�RI�¿EHU�
PHWKRG�� UHVXOWLQJ� LQ� D� KLJKHU� IHFDO� GLJHVWLELOLW\� IRU�
UDEELWV�IHG�WKH�+6)�GLHW�FRPSDUHG�ZLWK�WKH�06)�DQG�
/6)�GLHW�JURXSV��P����������)HFDO�GLJHVWLELOLW\�RI�1')�
ZDV�KLJKHU� FRPSDUHG�ZLWK� ,')�RU� LQ� YLWUR� LQVROXEOH�
¿EHU� �P� �� ������� ,OHDO� VROXEOH� ¿EHU� GLJHVWLELOLW\�ZDV�
KLJKHU�IRU�WKH�+6)�WKDQ�IRU�WKH�/6)�GLHW�JURXS�������
YV���������P���������DQG�¿EHU�PHWKRG�GLG�QRW�DIIHFW�
LW��&HFDO�VROXEOH�¿EHU�GLJHVWLELOLW\�GHFUHDVHG�IURP�WKH�
/6)�WR�WKH�+6)�GLHW�JURXS�������YV���������P����������
7KH� ORZHVW� FHFDO� DQG� IHFDO� VROXEOH�¿EHU�GLJHVWLELOLW\�
ZDV�PHDVXUHG�XVLQJ�7')±1')��P����������,Q�FRQFOX-
VLRQ��D�FRUUHFWLRQ�IRU�LQWHVWLQDO�PXFLQ�LV�QHFHVVDU\�IRU�
LOHDO�7')�DQG� VROXEOH�¿EHU� GLJHVWLELOLW\�ZKHUHDV� WKH�
VHOHFWLRQ�RI� WKH�¿EHU�PHWKRG�KDV� D�PLQRU� UHOHYDQFH��
7KH�LQFOXVLRQ�RI�VXJDU�EHHW�DQG�DSSOH�SXOS�LQFUHDVHG�
WKH�DPRXQW�RI�7')�IHUPHQWHG�LQ�WKH�VPDOO�LQWHVWLQH�

Key words:�GLJHVWLELOLW\��LQVROXEOH�GLHWDU\�¿EHU��LQWHVWLQDO�PXFLQ��UDEELW��VROXEOH�GLHWDU\�¿EHU

© 2015 American Society of Animal Science. All rights reserved��� -��$QLP��6FL���������
� GRL���������MDV���������

�:H�DUH�JUDWHIXO�WR�WKH�&RPLVLyQ�,QWHUPLQLVWHULDO�GH�&LHQFLD�
\�7HFQRORJtD��&,&<7��SURMHFWV�$*/����������DQG�$*/�����
�������DQG�&RPXQLGDG�GH�0DGULG��SURMHFW�6�����$*5�������
IRU�WKH�¿QDQFLDO�VXSSRUW�DQG�WR�WKH�6(1(6&<7�(FXDGRU�IRU�WKH�
3K'�JUDQW�REWDLQHG�E\�0U��$EDG�*XDPiQ�

�&RUUHVSRQGLQJ�DXWKRU��MDYLHU�JDUFLD#XSP�HV
5HFHLYHG�1RYHPEHU����������
$FFHSWHG�0DUFK����������


