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G�����H��,�?>IJK�8L�M� N?���� ���1O*+��1�6�1�GP1P�-?�Q'����'K?�����, R���J����QS?������H��, &T�? ��8L�M�U&*R������./

� ��V +� &+���GP1P�>W���U&*R�����G�XK�,��$��Y��Q"�1�/�B�ZL�������."�+-$;[;��
�!K?��B��\��Q+�/�]16��G"�=�^ (���8B T�_

�H��UL���-?��`"�,>&L1��,����,����� =����1�6�1��2�3&34���J��"?�1./����������2>+�G�a��I��+Y��,���+�8������Ia�G��GK?-��

�,�+������H��,�?>IJK�b��?����c���]1K���U&"�=�]1K�2�1W����G���K1�7>d�-?�e=���>���&�3��f������K���GP����8�1(�����? T

ED���D��H��Y�����-������_>K>����'K?�>W����G����,>&L1��,����Gg"������GK�T?>P�2�1W��GP1P��J����QS?����+-��G�B T��? ���./

GP1P� S$�-���G��������./Y��*&�������,�1�7����3B?�8L�M�������G��.+�,�����&��-?�g"� ���_>K>���?���? ��, R���J����,��

���H��>&L1���+�G/��?����.K�QW�M�h"��K�G�*%+� &Ni��]16���?1*7�����?5&+� ��,�?�GP1P���,�����H��,��$�������?����DD�	D<P�_�

���H��,�?>IJK�G��H��b��?� ���c���]1K�2�1WZ'��GP1P��?5&+�j"?5B?��H��,��$�����>��������,��D�	DP>� _����H��, &T�? ��G

GP1P��1'I��ZP1+�, R���J����QS?�����U&"�=�]1K�2�1W�GP1P�2��6��j��/���,��$�����./>���D�	DP>�� N?�_�8L�M�Q��3�+

����H��b��?����c���]1K�,�?>IJK��j"?5B?�ZP1+�, R��QS?�����,�1�7�, &T�? ��8L�M;	���,>W��GP1P�2��W��,��$���H���,��

�����&�� G&3�� G��8'�K� ������� >��D�	D<P_���+� ��I*.&=� ?FL�1�� �� Yk1\S�U"?� ���  �.&��2�3&34�� 
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�f���������  ��������U"�-����&L?���� ��"�'���A�?��`���� N?�%d�&8�T�? �& ,� R���J��������'K?�����H�,�� �2��W�GP1P���$��,��H���1�6�1���

&�����

�-� +?���IP���g"�GP1P�>&L1���8�1T�>&L1��GS a�,? ��-��

8&��?� ,?�?�� ��&/�+� �H�� ��,��"-�� _8�?�������� ,

GP1P�� >*���� �6n+>&L1�� �6W?� ,�� �+?��=� ,��$��G/�

8N?���F=" ,�? ��>�����$ �,���IK$��>4+����o +������	D�

DE	D�����?���? �Sapp et al., 2004�Y�G/���.K?�>*��"U��8�?

p�Q+?17�G/& �Kq&`��-� &Ni�"��,�?���"U�������_>K�?��2��W,�

GP1P� ����$��,�=�2��W&R&>��N�?��� G/� >*���&U�GK1T��Y��

1��Y���?<K"G����g����r���? B?�g�&& �+��*/*>�?>%��_,��Q+?17�-?

�Kq� Q+��&Yg�� Y��+� ��  K� 8'�K�H�� ��+-�,�?FTY�? �"s�

�?>IJK,��G6T�U��Y�H�>L1+Y�/�Y�H���-�&�&8�/ �&2�'��Y�H�

���&���l�� ,���Y�? �"1I�� s"YG�'�K� 8�1(�����J���

GP1P�./Y���?-"G���� ___����H��jS a,�GP1P���$��,���H�

(&�1��G/�>K�?�� &Ni���G�G6&��334+&U�-�?� ��1+�t6�H+"����

G�B T��? ��>K? (Narahari et al., 1988; Brah et al., 2001; 

Altan et al., 2006)� _�U&*R��0�?5T�>�8�?��6+?17�G/��

T�? ��14K�>*K�+& ,�GP1P��J�������H��b��?�����H��./��

*R��� �&U��H��jS a�GP1P� ,���./��+� ��&�?5�3B1+&8�

? B">*�GP1P�./��/� �&�&8�GP1P���,��u�'��?� ��� >�� v�

8�?�(Yoshizaki et al., 2002, Kingori, 2001)_��

�� Gp &���H��,�?>IJK�8L�M� Y�H��,�?>IJK�,�+�� �� ��+-� -?

�1&���1`K?� -?� Q'��wc1�%+� G/��� 2>+� G�g"��,�?>IJK� G���

�+�1�� Y��GP1P�� &Ni��84�� ?���./�? ���+�>��_����x� ����

� Q\B� ��"�=GP1P��./Y�� ��+-� 2>+
-c���?>%�� U&+i�� ,? �

�H���-�&K���1+�,���Y�H��U&"�=�>&L1��Q&L��G��Kc1(�� �8�?_�

� U"? ��*��� G� �$� )'�2? &N����Kc1(� ,�?>IJK��� 2>+����"-

� �1�� >�?1S(Deeming and Ar, 1999)Y�� G/� ? a�8&%d�

 &S#� ��+-� ��� �H�� , &T�? ��,-�����J���� QS?�� ��� �

GP1P�� u�'��?� ��� U&*P� 8&%�1+� ��� �./�1����?5&+� �

GP1P�GP1P�8&�&/� ��,��$����+� �? ��  &Ni��84�� ?�� ����_>��

r�&& �%�1+&8�/� Ny+�zX�����H�&G��?1��"�+���&�?5��{l�?

? B� ��� �H�� |$">*�GP1P�./���� �� �1�� u�'��?� ��� G��1(

p&3��+ &��+&�?5�GP1P���$��,�/� �&�&8�GP1P���,�L1�&>�

+� �? ��  &Ni�� 84�� ?�� >���>���(Wilson et al., 2003; 

Tiwari and Maeda, 2005)�_���YU&*aT�? ��14K& ,��H�����

GP1P� S$�-���G�����./��*P�G/&U�K&-��+ '+���/?�G�&�<�

��?� -?���?�&8��"<�?,�8�?��?��1S �_�? ����"s�?�"h�K1*/��

�H�� G/���  R�� �J���� QS?�� ��� ��� G3B?� 2�1W����? �

+��T&>K Y�GP1P�� ��L�� G��>L1�� 
�J*�� ��&Q���/? ��,c����H�

r��ZP1+&& ����%d�&8��H��������>�?5B?�Z'�"j��2��6����

GP1P� S$�QM? +�./���+�1��_���

�H���� �1�%+� s"? �� ��� ��� GU&"�=� ]1K� 2�1W���b��?� ��

�H��,�?>IJK���GK���QS?�� ���� �H��,���+�,�?>IJK�1��_>K

��?5&+� Y�4X��G&M�K� ���u�'��?� ����H��8&%�1+� ���2? &&r�

G�����?�� &&r��?���H��-?�|$�{l�?����?5&+��&3��+ &p�2�1W

GP1P��+� �? ��  &Ni�� 84�� ?�� ,��$���� >��(Wilson et al.,

2003; Tiwari and Maeda, 2005)� _8L�M�U"?���Y�����U&*P

 "-��+��? ���"?1��G�&/��H��Y��>+�-?�e=���� &T��,�?>3+���

�+�8��� -?� ?�� �1S�|$�� �"?1�� G�&/� �!M� �� >*��V�5�� ��

�+��1���� _YU&*a����?������M?�U&*P� ���>&'�a��,�.p�G�

>���8���-?�?���1S�|$�Y�H��G��1=��6S?���?1"�_��,�?>IJK

�H��G�� ����� -?�j&��2>+� G�� c���]1K�2�1W8���� -��Z'��

�+�U&+1'L$�|$�{l�?�)K�+� ��  &H'��j��/�1���� �� ���G!&�K

�+� ,�?>IJK� ��+-� ��� �H�� �-�� {l�?� j��/� }7����� T�

(Schmidt et al., 2002)� 2�%L�X+� _Sadeghi et al. (2013)�

?�� ��.K>K��GP1P� �?5&+� ,��� �H�� 8&%�1+� G/��,��$��

�H��������,��Y�GP1P��-�� ���H���-��j��/���QW�M�,���G

�*%+��1(�� Ny+�,�?��H��_8�?��]1K�s"? �����>����'K?�,��

�H�� ��� G�"�3+� ��� c���GP1P� ,?�?�� U&"�=� ]1K� ,����,��$��

>*����, �.&��G/���1+�U"?���H��|$�  ��/�{l�?�Q&L�� G�

�8�?G/��+�G�� >K?1���&3��+ &p�2�1WGP1P����84�� ?���./

����? �� &Ni��>(Tiwari and Maeda, 2005)_���

Moraes et al. (2008)�� G/�>K� /�0�?5T�V +� &+� ��� S?�?

GP1P������H�� ����./�G��G/��"������? ��U&"�=�]1K�2�1W

� T�  J"�� ��� G�"�3+� ��� >*��?�����>�� �3B?� Yc��� ]1K�� ��

�  �.&�� ��H��jS a� ��� ? ��� �3B?� ��jS a8�?_��h"��K

3&34� J"������?����.K,�?>IJK�s"? �����G/����-����-?�Q'�

GP1P�Y�./��H��G��G/��"�����]1K�2�1WU&"�=��>��,�?>IJK

�H�� ��� G�"�3+� ��� >K�1��� ]1K� ,��c���GP1P� ,?�?���,��$��

� >K�1��, ��/(Elibol and Brake, 2008)Y�G/�� +?�U"?�867

�j"?5B?�V +� &+� ���H�� ��� ����  S?�?� ��� U&*P��]1K�,��

��3�+�2? N?��? J.��<=�U"?�_�1��U&"�=�H��,�?>IJK���+-�Q����

��� ?��M�,������,? �� ?��,�?���'K?���+-� ����H��, &T�? ��8L�

�*%+��G/� �?�� ��.K� �6/� h"��K� _>K�1�K� 0�?5T� �?�

GP1P��H��,��$����H�����,������,���G��G/��"�����]1K�2�1W

�*%+�j��/�Q&L��G��>K�1��G�B T� �? ��c������Q"?�?�2��6�� �?�

GP1P� ����  S?�?��./��H�� -?�  �.&���1��U&"�=�]1K�,��� _���

                                                           
1. Small End Down (SED) 
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�����������������������������������������������������������������������������������������������������������

��

�H�� ,��� �."�+-$�G6T� -?� QW�M� ,���� >L1+� ,���� �?1P���

��U�+�����J����f�G��G/���J������b��?����c���]1K�2�1W

�+� ,�?>IJK� �H���,�?>IJK� G/� >K>&��� G!&�K� U"?� G�� >K>�

� c��� ]1K� s"? �� ��� �H�Z'�����+-� ��� |$� {l�?� j��/

�+� ,�?>IJK1���(Lima et al., 2012)���&�� U&334+� U"?� _

G��,�?>IJK� G/� >*��?����2>+� G�� U&"�=�]1K�2�1W����-��

Z'��� �?5&+� j"?5B?� V +� &+� ������� Q"?�?� ��� U&*P

GP1P���� �� >�� �./���?5&+� �>+$� U&"�=� ZP1+� G!&�K

GP1P��H�� ��� G�"�3+� ��� ,��$���G�� >��  &S#� ,�����2�1W

�+�c���]1K�1�G6T� ��� _���H��G/�5&K�U�+�,���G�� �����2�1W

� 2>+� G�� �� c��� ]1K8����>K�1�� >�� ,�?>IJK� -��

GP1P�>��.+� , �I�� ,��$���� >�� �$� 867� G/�V +� &+� ��

U&*P�����H������G��1=�G����-�]1K��p &67�U&"�=�]1K�,��

��H��1�_��

�h"��K(2013)�Moreki and Mack��~H.+>K� /��2�����G/

GP1P�8L�M�����./�,����H��,c���]1K���U&"�=�]1K�������

�Kc1(�,�?>IJK���+-� �.&��2>+8�?���U"?�G/� T?�H��G����

� -?�j&�� 2>+h*=�� ,�?>IJK� -��� >K1�G�� 8�?�  �I����2�1W

� ��'K?� c���]1K1�_>K�� G%L�X+ et al. (2012)�Lima��~H.+

�H��,�?>IJK�G/��1�K��2>+�G�������G��-�����c���]1K�2�1W

� V +�+� � &�GP1P� �?���� Q"?�?���?5&+� �� j��/� ?�� �./

GP1P��?��,��$��j"?5B?��+>��_��G/�>��0�?5T��3B?�8L�M

�jS a����? ����H��$GP1P�Y��>&L1��?���-��U" �.&������"��

�+����>*/�+>K?1��G6&���G����6+?17>*K�����zX�� Y�?<K� YGK1T

�����H���-��{l�?� Y�H���-�� Y�H��s&4+� Y�H��,Fr+��?1+

GP1P� �1(��-?� >K��&���� �?1+� G&3�� �� G��1=� �-�� Y�./

GP1P��84�� �1&���1`K?� s"? �� �� GP1P�8&�&/� Y�./ &Ni��

� &T��? ��(Vali et al., 2005)�."�+-$���� _Y���H���-��{l�?

� , &T�? �� 8L�M� ��G�� �H��� 2�1W1K��J���� ��� c��� ]

GP1P�8L�M� -?� �./���?5&+� �� �1��  �.&��  J"�� ,��

GP1P�G&3�� G�� 8'�K� , ��/� ,��$���2c�M�>�� >��.+�_

�H��"���� G/� �� G�+� �? �� �3B?� 2�1W����� G�"�3+� ��� >K &T

�H��1�7� 8L�M� G/� �"������.K� , ��/� |$� {l�?� >K�?�� ,

�+�� _>*��� ��H�� �-��j��/�� �H�� -?�|$�  �.&��{l�?Z'��

�>&L1�GP1P�ga1/�,����+�, ��1���(Moraes et al., 2008)_��

�67��p�b1B� ��?1+Y��� ��'K?� ����H��,�?>IJK� -� +?� G�2�1W

��, R���J���������U&"�=�]1K�G��3B?�2�1W�+�
�!K?�1��

� �+�  OK� G���>���r�&& ���'K?�0��,���� �� �H�*a&U��14K

T�? �& ,��$�?����QS� R���J���,�+��>K?1��?5B?�ZP1+"j�

��\��?��1�,� I������,�GP1P�8%*W�./��1�_���-?�{>��?FL

�&34��U"?Y��H��,�?>IJK�14K� &Ni����� ��� ��'K?� ���-?�Q'�

GP1P�������./�, R���J��������H��, &T�? ��14K�U&*a

�3���?5&+� �,�U&*P�GP1P���_8�?�,��$����

;�������
���

��&34��U"?G����� ���1O*+���?>IJK�8L�M� N?,����'K?�����H�

GP1P�-?�Q'��./������*a&U�T�? ��8L�M& ,��QS?������H�

 R���J���,���,��V +� &+���GP1P�>W�����G�XK���$��,�

>�� 
�!K??� ��� _"U�j��<=Y��H��L1�� ,��&>,��*+Z��? �,�

GP1P�T�1L$� 
>7� Y] �� U��?>K�� �./����-�� Yx1B>+� G�

s�1�+�___� �� �"`��UL��� -?���,���� =��?"�J���34�&2�3�

�� �1./� �1�6�1��DD��1�6�1�� G%X�����+? �� ��� G/� �"s�

�?>IJK�0�� =���?>K���?,�>���>K�1�� �H��-?�L1��,��&>����?

��?"8.I'��=� ��"���� 2>+� G�� �+�?� +��Ia�� �+� G�� ��?>%��

�EDD���H�� �>7�� -���  ��?>%��  OK� -?��H���8���� ��Ia�G�

��+� wl+�/�,��3�&��K1�7>d� -?�e=� ����]1K�2�1W� ��� G�

�=&"U��?>IJK� b��?� ��� c��� ]1K� �,�� 8�1(�� ��� �H�ED���D�

>W����+�� �,��f�������K��� GP���� ��'K?� �? T�>>K_��-��� ��

�H�� Y�����L1��,��&>,���G����G��2�1W&�����,����GK�T?>P

���"g���+-�GP1P��J����QS?��./���+������ ���,�f	���

��K���GP���'�K�8�1(�� ��� ���? T��E��jS a���� ���8.��

� G%B�GK�'�� ���GP1P� ��1+� -���./���B T� �? �>*�H�� _��,��

p& L>*/�0���G������-�����������&�*�����S��J����-?� ���

�H�� ,������ �?5&+� @��?� U"?�� ~H.+� ���>_�� -��� ��;��

�H�� R��G�� ����J����-?���,���-?�� T� ����Q3�*+&�����,�

�=�]1K�2�1W����G��G��.+&"U�3B?�������� R���J��������

�+�,�;	�����K���GP���'�K�8�1(�����? T������?���? ���

>�>K_��&�����,��+-$"j���G-�2�1W" ��1�>KA��

�&���������?>IJK,�����'K?����G�=�]1K�2�1W&"U��� R�������G

3B?�2�1W���

�&����;����?>IJK,�����'K?����GK�2�1W�=�]1&"U�� R�������G�

2�1W��=�]1K&"U��

�&���������?>IJK,�� ��'K?� ��2�1W�G���  R�� ��� ��c���]1K�G�

2�1W�3B?���

�&���������?>IJK,�� ��'K?� ��2�1W�G���  R�� ��� ��c���]1K�G�

2�1W��=�]1K&"U��

e=��-?GP1P�>*"? B�
���?��./�H��Y� ���,��"C�g��>.K��g�

� �� G��`�� ,? �+&�?5������,Y�GP1P� 2��6�� >W���./�����

 R�� ��  ��� QM? +,Y�GP1P���$��,��H����� ������ ,��

GP1P���$��,��H�� Q/�L�?� ,��&G�-�?� ��1+"����� �? �>*�B T�_
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Table 1. Means and standard deviations of egg hatchability traits in different months  

Total egg 

hatchability (%)�
Fertile egg 

hatchability (%)�
Hatchability 

losses (%)�Fertility (%)�Production month�

43.34±6.64
b�76.28±7.70

ab�23.72±7.70
ab�56.92±7.48

c�April�
56.04±7.65

a�83.29±7.94
a�16.71±7.94

a�67.17±5.26
b�May�

64.66±4.23
a�85.32±3.51

a�14.68±3.51
a�75.80±4.24

a�June�
58.81±4.47

a�72.46±6.28
b�27.54±6.28

b�78.59±4.92
a�July�

1.710 1.905 1.905 1.619 SEM 

0.0001�0.0001�0.0001�0.0001�P Value 
Means with different superscript in each column differ significantly (P<0.05).�

���>P;������&%+�{? 4K?���U&JK�&+2��W�GP1P��./�8&%d������H��,�?>IJK�b��?�����H��,�?>IJK�t6�H+�,��
Table 2. Means and standard deviations of egg hatchability traits for different egg positions in storeroom 

Total egg 

hatchability (%)�
Fertile egg 

hatchability (%)�
Hatchability 

losses (%)�Fertility (%)�Treatment�

54.56±9.74�77.76±8.30�22.24±8.30�70.2410.68�SED
1
 on Storeroom�

55.86±9.66�80.92±8.10�19.08±8.10�69.00±9.73�SEU
2
 on Storeroom�

1.980 1.674 1.674 2.085 SEM 

0.645�0.189�0.189�0.674�P Value 
1 Small end down 
2 Small end up 

���>P�������&%+�{? 4K?���U&JK�&+2��W�GP1P��./�8&%d����, R���J��������H��, &T�? ��t6�H+�,��
Table 3. Means and standard deviations of egg hatchability traits for different egg positions in hatchery 

Total egg 

hatchability (%)�
Fertile egg 

hatchability (%)�
Hatchability 

losses (%)�Fertility (%)�Position on hatchery 

53.96±10.06�77.04±8.04
b�22.95±8.04

b�70.03±10.87�Horizontal in hatchery�
56.47±9.19�81.63±8.01

a�18.37±8.01
a�69.21±9.53�Vertical in hatchery�

1.967 1.638 1.638 2.087 SEM 

0.378 0.05�0.05�0.781�P Value 
Means with different superscript in each column differ significantly (P<0.05). 
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���>P�������&%+�{? 4K?���U&JK�&+2��W�GP1P��./�8&%d�����, R���J�������H��b��?�����H��, &T�? ��t6�H+�,��
Table 3. Means and standard deviations of egg hatchability traits for different egg positions in storeroom and hatchery 

Total egg 

hatchability (%)�
Fertile egg 

hatchability (%)�
Hatchability 

losses (%)�Fertility (%)�Storage in storeroom*Position on hatchery�

54.51±10.52�77.49±9.26
b�22.51±9.26

b�70.52±11.99�SED
1
 on storeroom*Horizontal in hatchery�

54.62±9.35�78.03±7.61
b�21.97±7.61

b�69.96±9.72�SED on storeroom*Vertical in hatchery�
53.42±10.01�76.60±6.99

b�23.40±6.99
b�69.54±10.14�SEU

2
 on storeroom* Horizontal in hatchery�

58.31±9.05�85.23±6.62
a�14.77±6.92

a�68.45±9.71�SEU on storeroom*Vertical in hatchery�
2.814 2.239 2.239 3.012 SEM 

0.634�0.034�0.034�0.968�P Value 
1 Small end down�
2 Small end up  

Means with different superscript in each column differ significantly (P<0.05). 
�
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Abstract

This research was conducted to investigate effect of turkey egg position in storeroom, prior to hatching, and egg 

position in hatchery on fertility and hatching traits of eggs. The statistical method was 2×2 factorial arrangement in 

randomized�complete block design. In this research, eggs from one breeding house of turkey research station of Iran 

(Tatar station) were divided daily into four groups for four mounts. Then the eggs disinfected and stored in two 

positions, small end up and small end down, in storeroom at 15-18 degrees centigrade and 50-60 % humidity. In 

seventh day, all of weekly produced eggs were transferred to incubator separately and simultaneously. In the last three 

days of hatching, in the time of transferring to hatchery, similar treatments were put in two horizontal and vertical 

positions in hatchery. The results showed that fertility and hatchability was differed significantly for month of egg 

production as block (P<0.001). Storage of egg in the position of small end up increased hatchability of fertile eggs 

(P>0.05). Egg position as small end down in the late three days improved eggs hatchability and decreased losses 

(P>0.05). Interaction of small end up eggs position in storeroom and small end down eggs position on hatchery 

increased eggs hatchability up to 7.2 % (P<0.05). In addition to recommending more research on effect of egg position 

in storeroom and hatchery on egg hatchability traits, small end up storage of eggs in storeroom and small end down in 

hatchery are suggested to increase the efficiency and outcome of hatchery units. 
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