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218   Use of digital infrared thermography to measure the skin 
temperature changes in estrus synchronized dairy cows. S. Taluk�
der*1, L. Ingenhoff1, K. L. Kerrisk1, S. C. Garcia1��DQG�3��&HOL1,2, 1The 
University of Sydney, Narellan, Australia, 2The University of Mel-
bourne, Parkville, Victoria, Australia.

The primary aim of this study was to explore the potential use of digital 
infrared thermography for estrus detection in dairy cows. Twenty 
FRZV�ZHUH�V\QFKURQL]HG�XVLQJ�FRQWUROOHG�LQWHUQDO�GUXJ�UHOHDVH��&,'5��
progesterone 1.9g) and prostaglandin F�Į��3*)�Į� cloprostenol sodium 
����J���9XOYD�DQG�PX]]OH�VNLQ�WHPSHUDWXUHV�ZHUH�PHDVXUHG�HYHU\����
K�IURP�&,'5�LQVHUWLRQ�WR����K�SRVW�3*)�Į injection and then every 4 h 
until ovulation occurred. Thermal images obtained with a FLIR T620 
VHULHV�LQIUDUHG�FDPHUD�ZHUH�DQDO\]HG�XVLQJ�7KHUPD&$0�5HVHDUFKHU�
3URIHVVLRQDO�����VRIWZDUH��$OO�WKH�LPDJHV�RI�YXOYD�DQG�PX]]OH�ZHUH�DYHU�
DJHG�IRU�WKH�IROORZLQJ���SHULRGV��������K�EHIRUH�3*�LQMHFWLRQ��%�3*���
������K�DIWHU�3*�LQMHFWLRQ��$�3*���������K�DIWHU�3*�LQMHFWLRQ�WR��VW�VLJQ�
RI�HVWUXV��3*�(������WLPH�IURP�HVWUXV�WR�RYXODWLRQ��(�29�������K�LQWHU�
YDO�LQ�ZKLFK�RYXODWLRQ�RFFXUUHG��29���7KH�UHODWLRQVKLS�RI�YXOYD�DQG�
PX]]OH�WHPSHUDWXUH�DW�GLIIHUHQW�SHULRGV�ZDV�DQDO\]HG�E\�OLQHDU�PL[HG�
model using Genstat version 14. Temperature humidity index and time 
RI�WKH�GD\�ZHUH�LQFOXGHG�DV�FRYDULDWHV��9XOYD�DQG�PX]]OH�WHPSHUDWXUH�
FKDQJHG�VLJQL¿FDQWO\� �P���������EHWZHHQ� WLPH�SHULRGV��0X]]OH�VNLQ�
WHPSHUDWXUH� LQFUHDVHG� IURP�$�3*� WR�(�29�DIWHU�ZKLFK� WHPSHUDWXUH�
decreased. A positive (P���������U� �������UHODWLRQVKLS�ZDV�QRWHG�EHWZHHQ�
PX]]OH�DQG�YXOYD�VNLQ�WHPSHUDWXUH��7KH�PHDQ�WLPH�RI�RQVHW�RI�HVWUXV�
DQG�RYXODWLRQ�ZHUH�������������DQG�������������K�UHVSHFWLYHO\�DIWHU�
3*)�Į�LQMHFWLRQ��2YXODWLRQ�RFFXUUHG������������K�DIWHU�RQVHW�RI�HVWUXV��
0X]]OH�DQG�YXOYD�WHPSHUDWXUH�DOVR�FKDQJHG�VLJQL¿FDQWO\��P < 0.01) as 
RYXODWLRQ�DSSURDFKHG��7KH�PRVW�GLVWLQFW�LQFUHDVH�LQ�YXOYD�DQG�PX]]OH�
temperature was observed 22 and 16 h respectively before ovulation. 
Therefore, digital infrared thermography could be a promising tool for 
estrus detection or prediction of ovulation in dairy cows. Further bio�
metrical analyses are required to build prediction models and to test the 
accuracy with hormonal assay.

Key Words: infrared thermography, estrus, dairy cow

219   Presynchronizing PGF�Į and GnRH injections before a 
¿[HG�WLPH�DUWL¿FLDO�LQVHPLQDWLRQ�&2�6\QFK���&,'5�SURJUDP� S. 
L. Hill*1��6��/��3XOOH\1��.&�2OVRQ1, J. R. Jaeger1, R. M. Breiner1, V. 
R. G. Mercadante2, G. C. Lamb2, and J. S. Stevenson1, 1Kansas State 
University, 2University of Florida.

:H�K\SRWKHVL]HG�WKDW�SUHJQDQF\�RXWFRPHV�PD\�EH�LPSURYHG�E\�LQGXFLQJ�
luteal regression and ovulation before a timed AI (TAI) program in 
VXFNOHG�EHHI� FRZV��7KLV� K\SRWKHVLV�ZDV� WHVWHG�E\�SUHV\QFKURQL]LQJ�
estrous cycles before initiating a TAI program with the objective to 
LQFUHDVH�WKH�SURSRUWLRQ�RI�FRZV�VWDUWLQJ�WKH�SURJUDP�LQ�D�KLJK�����QJ�P/��
SURJHVWHURQH�VWDWXV�DQG�LQFUHDVH�SUHJQDQF\�SHU�7$,��3�7$,���&RZV�ZHUH�
DVVLJQHG�UDQGRPO\�WR���WUHDWPHQWV�DIWHU�VWUDWL¿FDWLRQ�E\�EUHHG��SDULW\��
DQG�GD\V�SRVWSDUWXP��&RZV�DW���ORFDWLRQV��Q� ������ZHUH�DVVLJQHG�WR�
HLWKHU������FRQWURO������ȝJ�*Q5+�L�P��DQG�LQVHUWLRQ�RI�D�SURJHVWHURQH�
releasing intravaginal controlled internal drug release (CIDR) insert on 
G�±�������PJ�3*)�Į�L�P��DQG�&,'5�LQVHUW�UHPRYDO�RQ�G�±���DQG�����ȝJ�
*Q5+�L�P��SOXV�7$,�RQ�G�����RU�����3UH3**��VDPH�DV�FRQWURO�ZLWK�D�SUH�
3*)�Į�LQMHFWLRQ�DW�G�±���DQG�D�SUH�*Q5+�LQMHFWLRQ�DW�G�±�����%ORRG�ZDV�
FROOHFWHG�RQ�G�±����±����±����±���DQG���IRU�SURJHVWHURQH�DVVD\V��2YDULDQ�
structures in cows at 1 location were scanned. Binomial data were ana�

O\]HG�E\�SURFHGXUH�*/,00,;��7KH�3UH3**�FRZV�ZHUH�PRUH�OLNHO\��P 
��������WKDQ�FRQWUROV�WR�KDYH�OXWHRO\VLV�DIWHU�WKH�LQLWLDO�3*)�Į injection 
(42.2 vs. 14.4%) and had reduced (P < 0.05) concentrations of serum 
SURJHVWHURQH�������YV�������QJ�P/��DW�WKH�WLPH�RI�WKH�SUHV\QFKURQL]LQJ�
*Q5+�LQMHFWLRQ��2Q�G�±���DQG�±��PRUH��P���������3UH3**�FRZV�KDG�DW�
least 1 CL than controls (63.9 vs. 41.9% and 62.7 vs. 45.3%, respectively) 
LQGLFDWLQJ�WKDW�RYXODWLRQ�KDG�RFFXUUHG�LQ�UHVSRQVH�WR�SUH�*Q5+��7KH�3�
7$,�DW�G����GLG�QRW�GLIIHU�EHWZHHQ�3UH3**�DQG�FRQWURO�������YV���������
respectively). Final pregnancy outcome (82.6 vs. 82.6%) and pregnancy 
ORVV������YV��������GLG�QRW�GLIIHU�EHWZHHQ�3UH3**�DQG�FRQWURO��UHVSHF�
tively. Cows having BCS >5.0 at d –20 were more (P < 0.01) likely to 
EHFRPH�SUHJQDQW�WKDQ�WKLQQHU�FRZV�������YV����������&RZV�WKDW�ZHUH�����
d postpartum also had a greater (P���������3�7$,�WKDQ�FRZV�ZLWK�IHZHU�
days postpartum at TAI (52.6 vs. 36.1%). In summary, luteal regression 
DQG�RYXODWLRQ�ZHUH�HQKDQFHG�E\�SUHV\QFKURQL]DWLRQ�EHIRUH�WKH���G�&2�
6\QFK�SURJUDP��KRZHYHU��3�7$,�ZDV�QRW�LQFUHDVHG�

Key Words:�WLPHG�$,��SUHV\QFKURQL]DWLRQ��OXWHRO\VLV

220   ,QÀXHQFH� RI� HVWUXV� DW� ¿[HG�WLPH�$,� RQ� DFFHVVRU\� VSHUP�
numbers and embryonic development. E. L. Larimore*1, S. G. 
Kruse2, B. J. Funnell2, S. L. Bird2��2��/��6ZDQVRQ1, G. A. Bridges2, 
DQG�*��$��3HUU\1, 1Department of Animal Science, South Dakota State 
University, Brookings, 2North Central Research and Outreach Center, 
University of Minnesota, Grand Rapids.

Increased accessory sperm numbers have been correlated with increased 
HPEU\R�TXDOLW\��DQG�HVWURXV�H[SUHVVLRQ�EHIRUH�WLPHG�$,��7$,��UHVXOWHG�
in increased pregnancy success. Thus, the objective of this experiment 
was to determine if estrous expression before TAI affected accessory 
sperm numbers and embryonic development. Beef heifers at UMN (Rep 
���Q� �����5HS����Q� �����DQG�6'68��5HS����Q� �����ZHUH�GHYHORSHG�LQ�
D�GU\�ORW�DQG�IHG�DSSUR[LPDWHO\������15&�UHTXLUHPHQWV�IURP�ZHDQLQJ�
WR�$,��2YXODWLRQ�ZDV�V\QFKURQL]HG�XVLQJ�WKH���G�&2�6\QFK���&,'5�
with TAI on d 0. Estrous expression was assessed twice daily with the 
aid of EstroTect patches. Immediately following TAI, half the heifers 
FRQWLQXHG�RQ�WKH�SUH�LQVHPLQDWLRQ�GLHW�DQG�WKH�UHPDLQLQJ�KHLIHUV�ZHUH�
UHVWULFWHG�IHG��2Q�G���HPEU\RV�ZHUH�FROOHFWHG�DQG�HYDOXDWHG�WR�GHWHUPLQH�
TXDOLW\��,(76�VWDQGDUGV���� �H[FHOOHQW���� �GHJHQHUDWH��DQG�VWDJH���� �
XQIHUWLOL]HG���� �H[SDQGHG�KDWFKHG�EODVWRF\VW���(PEU\RV�ZHUH�VWDLQHG�
and evaluated to determine the number of dead blastomeres (propidium 
iodide), total blastomeres, and number of accessory sperm (Hoechst 
��������'DWD�ZDV�DQDO\]HG�XVLQJ�WKH�0L[HG�SURFHGXUHV�RI�6$6��7KHUH�
were no treatment by replication or treatment by estrus interactions for 
any data evaluated, thus all data were pooled. Estrous expression before 
TAI did not affect the percent of embryos recovered (P� �������Q� ����DQG�
26 for heifers that did and did not exhibit estrus, respectively), number of 
dead cells (P� ��������RU�WRWDO�FHOOV��P� ��������+RZHYHU��HPEU\RV�IURP�
heifers that exhibited estrus had improved embryo quality (P� �����������
�������DQG�DGYDQFHG�HPEU\R�VWDJH��P��������������������FRPSDUHG�ZLWK�
KHLIHUV�WKDW�GLG�QRW�H[KLELW�HVWUXV������������DQG������������UHVSHFWLYHO\���
Heifers that exhibited estrus also tended to have increased numbers of 
accessory sperm (P� �������������������DQG�SHUFHQWDJH�RI�FHOOV�DOLYH��P 
 ��������������������FRPSDUHG�ZLWK�KHLIHUV�WKDW�GLG�QRW�H[KLELW�HVWUXV�
������������DQG���������������,Q�VXPPDU\��LQLWLDWLRQ�RI�VWDQGLQJ�HVWUXV�
before TAI resulted in improved embryo stage and quality and tended 
to improve accessory sperm numbers and percentage of live cells.
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221   Reducing handling in the 5-day timed AI program in dairy 
cows.�-��6��6WHYHQVRQ
��6��/��3XOOH\��DQG�6��/��+LOO��Kansas State Uni-
versity, Manhattan.

:H�K\SRWKHVL]HG�WKDW����PJ�RI�SURVWDJODQGLQ�)�Į��3*��RQ�G����QRW�
G���DV�SUHYLRXVO\�WHVWHG��ZRXOG�LQGXFH�OXWHRO\VLV�LQ�D�WUDGLWLRQDO���G�
2YV\QFK����SURJUDP��*Q5+���G�EHIRUH�>G��@�DQG����K�DIWHU�>G��@�
���PJ�3*�GRVHV�>G���DQG���DIWHU�*Q5+@��WLPHG�$,�RQ�G�����([SHULPHQW�
��PRQLWRUHG�OXWHDO�UHJUHVVLRQ�RI�RULJLQDO�DQG�*Q5+�LQGXFHG�OXWHDO�
WLVVXH� �&/��DQG�EORRG�SURJHVWHURQH� �3���DIWHU�HLWKHU�RI� WKH����PJ�
GRVHV�RI�3*��G���DQG����FRQWURO��Q� �����RU�D�VLQJOH����PJ�GRVH�RI�
3*�RQ�G������î����PJ��Q� ������(VWURXV�F\FOHV�ZHUH�SUHV\QFKURQL]HG�
�*Q5+���G�EHIRUH����PJ�RI�3*��DQG����G�ODWHU�����WR����G�LQ�PLON��
FRZV�ZHUH� HQUROOHG� LQ� D� ��G�2YV\QFK���� SURJUDP� DQG� WUHDWPHQWV�
ZHUH�DGPLQLVWHUHG��%ORRG�ZDV�VDPSOHG�IRU�3��DQG�OXWHDO�VWUXFWXUHV�
were measured by ultrasonography on d 0 (original CL) and d 5 
WKURXJK���WR�PRQLWRU�QHZ�*Q5+�LQGXFHG�&/��'DWD�ZHUH�DQDO\]HG�DV�
UHSHDWHG�PHDVXUHV�XVLQJ�SURFHGXUH�0,;('��&RQWURO�3*�UHGXFHG��P 
< 0.01) luteal tissue area of original CL on d 6 and 7, but no differ�
ence was detected by d 9. In contrast, no differences were detected 
LQ�OXWHDO�WLVVXH�DUHD�RI�WKH�LQGXFHG�&/�RQ�G���WKURXJK����6HUXP�3��RQ�
d 5 through 9 averaged: 5.6 vs. 6.0, 1.2 vs. 6.0 (P < 0.01), 0.29 vs. 
�����������YV��������DQG������YV�������������QJ�P/���UHVSHFWLYHO\��IRU�
FRQWURO�DQG���î����PJ�GRVH��/XWHRO\VLV�RFFXUUHG�LQ�DOO����FRQWUROV��
EXW�OXWHRO\WLF�IDLOXUH�RFFXUUHG�LQ���RI�������î����PJ�FRZV�LQ�ZKLFK�
no CL were present on d 0 (1 or 3 new CL were present on d 5). 
([SHULPHQW� ��PRQLWRUHG� OXWHRO\VLV� LQ� QRQ�SUHJQDQW� UHSHDW�VHUYLFH�
cows subsequently treated with the same 2 treatments as in Exp. 1. 
6HUXP�3��LQ����FRZV�RQ�G�������DQG���ZDV������YV�����������YV�������P 
���������DQG������YV�������������QJ�P/���UHVSHFWLYHO\��IRU�FRQWURO�DQG�
��î����PJ�GRVH��/XWHRO\VLV�RFFXUUHG�LQ�������FRQWUROV�DQG�LQ��������
��î����PJ�WUHDWHG�FRZV��3UHJQDQF\�RXWFRPH����G�DIWHU�$,�IRU�ERWK�
H[SHULPHQWV�ZDV�������������YV��������������IRU�FRQWURO�YV����î�
���PJ�GRVH��UHVSHFWLYHO\��:H�FRQFOXGHG�WKDW�WKH�VLQJOH����PJ�GRVH�
was equivalent to the control based on actual luteal tissue regression, 
GHFUHDVHG�3���DQG�SUHJQDQF\�RXWFRPH�

Key Words: luteolysis, luteal, pregnancy

222   Effect of presynchronization using Ovsynch or a single 
GnRH injection 7 d before an Ovsynch56 protocol on fertility of 
ODFWDWLQJ�GDLU\�FRZV�DW�¿UVW� VHUYLFH��3��'��&DUYDOKR
�� -��1��*XHQ�
WKHU��0��-��)XHQ]DOLGD��0��&��$PXQGVRQ��0��&��:LOWEDQN��DQG�3��0��
Fricke, Department of Dairy Science, University of Wisconsin-Madi-
son, Madison.

3UHV\QFKURQL]DWLRQ�VWUDWHJLHV�VXFK�DV�3UHV\QFK�2YV\QFK�DQG�'RXEOH�
2YV\QFK� LQFUHDVH� IHUWLOLW\� WR� WLPHG� DUWL¿FLDO� LQVHPLQDWLRQ� �7$,���
KRZHYHU�� VLPSOHU� SUHV\QFKURQL]DWLRQ� VWUDWHJLHV� FRXOG� UHGXFH� FRVWV�
DQG�VLPSOLI\�UHSURGXFWLYH�PDQDJHPHQW��/DFWDWLQJ�+ROVWHLQ�FRZV��Q� �
�����ZHUH�UDQGRPO\�DVVLJQHG�WR�RQH�RI���SUHV\QFKURQL]DWLRQ�WUHDWPHQWV�
EHIRUH�EHJLQQLQJ�DQ�2YV\QFK���SURWRFRO��*Q5+��*���DW��������',0��
3*)���G�ODWHU��*Q5+����K�DIWHU�3*)��7$,����K�ODWHU�DW��������',0��
IRU�¿UVW�7$,��&RZV��Q� ������LQ�WKH�¿UVW�WUHDWPHQW��'RXEOH�2YV\QFK��
'2��ZHUH�SUHV\QFKURQL]HG�XVLQJ�D�PRGL¿HG�2YV\QFK�SURWRFRO��*Q5+�
DW��������',0����G�ODWHU�3*)����G�ODWHU�*Q5+��HQGLQJ���G�EHIRUH�*��
RI�2YV\QFK����&RZV��Q� ������LQ�WKH�VHFRQG�WUHDWPHQW��**3*��ZHUH�
SUHV\QFKURQL]HG�XVLQJ�D�VLQJOH�LQMHFWLRQ�RI�*Q5+���G�EHIRUH�*��RI�
2YV\QFK���DW��������',0��%ORRG�VDPSOHV�ZHUH�FROOHFWHG�DW�*��DQG�WKH�
3*)�LQMHFWLRQ�RI�WKH�2YV\QFK���SURWRFRO�WR�GHWHUPLQH�SURJHVWHURQH�
�3��� FRQFHQWUDWLRQ� DQG� SUHJQDQF\� GLDJQRVLV� ZDV� SHUIRUPHG� E\�
ultrasonography. Temperature humidity index (THI) was calculated 

based on data from a station located near the farm, and data were 
DQDO\]HG� XVLQJ� 352&�*/,00,;�RI� 6$6��2YHUDOO��'2� FRZV� KDG�
greater (P� �������SUHJQDQFLHV�SHU�$,��3�$,��FRPSDUHG�ZLWK�**3*�
cows 32 d after TAI (50.2% vs. 40.8%). Treatment was not affected 
by parity (primiparous vs. multiparous), and pregnancy loss did not 
GLIIHU�EHWZHHQ�WUHDWPHQWV�RU�SDULWLHV��,QWHUHVWLQJO\��3�$,�ZDV�VLPLODU�
IRU�'2�DQG�**3*�FRZV�GXULQJ�FRRO�ZHDWKHU��7+,�������������YV��
������� UHVSHFWLYHO\���ZKHUHDV�3�$,�ZDV�JUHDWHU� �P�  ������� IRU�'2�
FRZV�GXULQJ�KHDW�VWUHVV��7+,�������������YV����������%DVHG�RQ�3��DW�
G1, more (P����������'2�FRZV�KDG�3��LQ�D�PHGLXP�UDQJH��!����WR���
��QJ�P/��FRPSDUHG�ZLWK�**3*�FRZV��������YV����������,Q�DGGLWLRQ��
more (P����������'2�FRZV�KDG�KLJK�3���!��QJ�P/��DW�WKH�3*)�LQMHF�
WLRQ�RI�2YV\QFK���FRPSDUHG�ZLWK�**3*�FRZV��������YV����������
,Q�FRQFOXVLRQ��SUHV\QFKURQL]DWLRQ�ZLWK�D�PRGL¿HG�2YV\QFK�SURWRFRO�
LQFUHDVHG�3�$,�E\� LQFUHDVLQJ�V\QFKURQ\� WR� WKH�2YV\QFK���SURWRFRO�
SDUWLFXODUO\�GXULQJ�KHDW�VWUHVV�FRPSDUHG�ZLWK�SUHV\QFKURQL]DWLRQ�ZLWK�
a single injection of GnRH.

Key Words:�V\QFKURQL]DWLRQ��WLPHG�$,��GDLU\�FRZ

223   Relationship of follicle size and concentrations of estradiol 
DPRQJ�FRZV�WKDW�GR�DQG�GR�QRW�H[KLELW�HVWUXV�GXULQJ�D�¿[HG�WLPH�
AI protocol.�2��/��6ZDQVRQ
1, E. L. Larimore1��%��/��3HUU\1, G. D. 
Djira2, R. A. Cushman3�� DQG� *��$�� 3HUU\1, 1Department of Animal 
Science, South Dakota State University, Brookings, 2Department of 
Mathematics and Statistics, South Dakota State University, Brook-
ings, 3USDA-ARS, U.S. Meat Animal Research Center, Clay Center, 
NE.

&RZV�WKDW�H[KLELWHG�HVWUXV�DURXQG�WKH�WLPH�RI�¿[HG�WLPH�$,�KDG�JUHDWHU�
pregnancy success compared with cows that did not. The objective of 
WKLV�VWXG\�ZDV�WR�GHWHUPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�IROOLFOH�VL]H�DQG�
peak estradiol concentration between cows that did or did not exhibit 
HVWUXV�GXULQJ�D�¿[HG�WLPH�$,�SURWRFRO��%HHI�FRZV�ZHUH�V\QFKURQL]HG�
ZLWK�WKH�&2�6\QFK�SURWRFRO�>*Q5+������ȝJ��RQ�G�í���3*)�Į (25 mg) 
RQ�G����DQG�D�VHFRQG�LQMHFWLRQ�RI�*Q5+����K�DIWHU�3*)�Į��G���@�LQ���
UHSOLFDWHV��Q� ��������DQG������)ROOLFOH�VL]H��G����DQG�RYXODWLRQ��G����
was determined by ultrasonography. Blood samples were collected 
HYHU\����UHSOLFDWHV���DQG����RU����UHSOLFDWH����K�IURP�3*)�Į injection to 
h 56. Estrus was detected by visual observation with the aid of estrus 
GHWHFWLRQ�SDWFKHV��DQG�FRZV�WKDW�RYXODWHG�ZHUH�FODVVL¿HG�DV�H[KLELWHG�
HVWUXV��Q� �����RU�GLG�QRW�H[KLELW�HVWUXV��Q� ������'DWD�ZHUH�DQDO\]HG�
XVLQJ�WKH�*/0�SURFHGXUH�LQ�6$6�ZLWK�UHSOLFDWH�DV�D�FR�YDULDWH��$PRQJ�
all cows (P < 0.01) and among cows that exhibited estrus (P < 0.01), 
WKHUH�ZDV�D�VLJQL¿FDQW�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�IROOLFOH�VL]H�DQG�
peak estradiol concentration, but there was no relationship (P  �������
EHWZHHQ� IROOLFOH� VL]H� DQG�SHDN�HVWUDGLRO� FRQFHQWUDWLRQ�DPRQJ�FRZV�
that did not exhibit estrus. Cows that exhibited estrus had a larger (P 
 �������IROOLFOH������������PP��DQG�JUHDWHU��P < 0.01) peak estradiol 
FRQFHQWUDWLRQ� ������ �� ����� SJ�P/�� FRPSDUHG� WR� FRZV� WKDW� GLG� QRW�
H[KLELW�HVWUXV��������������PP�DQG������������SJ�P/���7KHUH�ZDV�QR�
UHODWLRQVKLS�EHWZHHQ� IROOLFOH� VL]H�DQG�HVWUDGLRO� FRQFHQWUDWLRQ�DW� WKH�
second GnRH injection among all cows (P  ��������FRZV�WKDW�H[KLELWHG�
estrus (P� ��������DQG�FRZV�WKDW�GLG�QRW�H[KLELW�HVWUXV��P� ��������EXW�
FRZV�WKDW�H[KLELWHG�HVWUXV�������������SJ�P/��KDG�JUHDWHU��P < 0.01) 
concentrations of estradiol compared to cows that did not exhibit estrus 
������������SJ�P/���,Q�VXPPDU\��IROOLFOH�VL]H�KDG�D�SRVLWLYH�UHODWLRQ�
ship with peak concentrations of estradiol, but only among cows that 
exhibited standing estrus.

Key Words:�IROOLFOH�VL]H��HVWUDGLRO��HVWUXV
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224   Progesterone supplementation to dairy cows lacking a 
corpus luteum (CL) at the initiation of the Ovsynch protocol. R. S. 
%LVLQRWWR
��1��0DUWLQH]��)��6��/LPD��7��/��&��3LQWR��5��6��6XUMXV��*��&��
*RPHV��(��6��5LEHLUR��/��)��*UHFR��:��:��7KDWFKHU��DQG�-��(��3��6DQWRV��
University of Florida, Gainesville.

2EMHFWLYHV�ZHUH�WR�HYDOXDWH�WKH�HIIHFWV�RI�VXSSOHPHQWDO�SURJHVWHURQH�
�3���RQ�IHUWLOLW\�UHVSRQVHV�RI�+ROVWHLQ�FRZV�ODFNLQJ�D�&/�DW�WKH�LQLWLDWLRQ�
RI�WKH�2YV\QFK����SURJUDP��G����*Q5+��G���3*)�Į��K����*Q5+��G��
$,���&RZV�KDG�WKHLU�RYDULHV�HYDOXDWHG�E\�XOWUDVRQRJUDSK\�RQ�G����DQG�
WKRVH�ZLWKRXW�&/�ZHUH�DVVLJQHG�UDQGRPO\�WR�UHFHLYH����&RQWURO��Q� �
�����RU���FRQWUROOHG�LQWHUQDO�GUXJ�UHOHDVH��&,'5��LQVHUWV�FRQWDLQLQJ�3��
IURP�G����WR�G�����&,'5��Q� �������&RZV�ZLWK�&/�RQ�G����ZHUH�XVHG�
DV�SRVLWLYH�FRQWUROV��'LHVWUXV��Q� �������&RZV�KDG�WKHLU�RYDULHV�VFDQQHG�
RQ�G���WR�GHWHFW�QHZO\�IRUPHG�&/��%ORRG�ZDV�VDPSOHG�RQ�G�����í���í���
í���í���DQG���DQG�3��FRQFHQWUDWLRQV�GHWHUPLQHG�E\�5,$��(VWUXV�ZDV�
GHWHFWHG�EDVHG�RQ�UHPRYDO�RI�WDLO�FKDON��3UHJQDQF\�ZDV�HYDOXDWHG����
DQG����G�DIWHU�$,��7KH�/2*,67,&�DQG�*/,00,;�SURFHGXUHV�RI�6$6�
ZHUH�XVHG�WR�DQDO\]H�ELQRPLDO�DQG�FRQWLQXRXV�UHVSRQVHV��7KH�XVH�RI���
CIDR inserts increased (P����������3��FRQFHQWUDWLRQV�EHWZHHQ�G���DQG�
í��FRPSDUHG�ZLWK�&RQWURO�������YV�������QJ�P/���EXW�FRQFHQWUDWLRQV�
ZHUH�OHVV�WKDQ�WKRVH�RI�'LHVWUXV�������QJ�P/���2YXODWLRQ�WR�WKH�¿UVW�
GnRH was greater (P < 0.001) for Control and 2CIDR compared with 
Diestrus (61.9, 57.1, and 35.9%, respectively), which resulted in a greater 
(P����������SURSRUWLRQ�RI�FRZV�EHDULQJ�D�QHZ�&/�RQ�G����������������
and 39.0%, respectively). Nonetheless, a greater proportion of Diestrus 
FRZV�KDG�&/�RQ�G���FRPSDUHG�ZLWK�&RQWURO�DQG��&,'5��������������
DQG��������UHVSHFWLYHO\���3UHJQDQF\�SHU�$,�ZDV�OHVV�IRU�&RQWURO�WKDQ�
for Diestrus and intermediate for 2CIDR cows (Table 1). However, this 
trend was observed only in cows that were not in estrus at AI.

Table 1. Fertility responses (%; no.) to treatment

 
Treatment

P�YDOXHControl 2CIDR Diestrus
Estrus at AI 59.3 (270) 66.7 (261) 55.8 (756) 0.70
3UHJQDQW�G���     
� 2YHUDOO 26.7 (270)b,B 31.8 (261)A 33.6 (756)a 0.002
 Estrus at AI 35.0 (160) 36.2 (174) 35.8 (422) 0.93
 Not in estrus at AI 14.6 (110)b 23.0 (87)a 30.8 (334)a 0.001
3UHJQDQW�G���     
� 2YHUDOO 23.0 (270)b 27.7 (260)b 31.5 (752)a 0.002
 Estrus at AI 29.4 (160) 32.2 (174) 33.4 (419) 0.62
 Not in estrus at AI 13.6 (110)b 18.6 (86)B 29.1 (333)a,A 0.002
3UHJQDQF\�ORVV 13.9 (72)a 12.2 (82)a 5.2 (250)b 0.03

Key Words: anestrus, progesterone, dairy cow

225   Resumption of postpartum ovarian cyclicity in dairy cows 
and its relationship with acute phase proteins, uterine health 
and lipolysis during the transition period. C. C. Brauner*1, A. R. 
T. Krause1, M. E. Lima1��(��*��;DYLHU2, A. Schneider1, E. Schmitt3, 
E. Schwegler1, M. M. Weschenfelder1�� 3��0RQWDJQHU1, F. A. B. Del 
3LQR1, M. N. Corrêa1��DQG�/��)��0��3IHLIHU3, 1Universidade Federal de 
Pelotas, NUPEEC, Pelotas, RS, Brazil, 2Granjas 4 Irmãos S/A, Rio 
Grande, RS, Brazil, 3Empresa Brasileira de Pesquisa Agropecuária 
EMBRAPA, Porto Velho, RO, Brazil.

The aim of this study was to evaluate the resumption of postpartum 
cyclicity and its relationship with acute phase proteins, uterine health and 
lipolysis during the transition period of dairy cows. Twenty multiparous 
Holstein cows were enrolled in this study from a commercial dairy farm 

ZLWK�DQQXDO�UROOLQJ�KHUG�DYHUDJH�RI��������������NJ�RI�PLON��7R�DVVHVV�
the cyclicity resumption, blood samples were collected weekly from 
16 to 44 d during the postpartum period to evaluate the concentration 
RI�SURJHVWHURQH��&RZV�ZHUH�FODVVL¿HG�DV�HLWKHU�RYXODWRU\��2&�JURXS���
FRQVLVWLQJ�RI�FRZV�WKDW�RYXODWHG�XS�WR��������G��Q� �����RU�DQRYXODWRU\�
�$&�JURXS���WKRVH�FRZV�WKDW�GLG�QRW�RYXODWH�LQ�WKH�VDPH�SHULRG��Q� �����
%ORRG�VDPSOHV�ZHUH�FROOHFWHG�ZHHNO\�IURP�GD\�í���UHODWLYH�WR�FDOYLQJ�
to 30 d postpartum aiming to evaluate the concentration of acute phase 
proteins (haptoglobin, paraoxonase and albumin), as well as, glucose and 
1()$��(QGRPHWULDO�F\WRORJ\�ZDV�SHUIRUPHG�DW��������SRVWSDUWXP�GD\V��
WR�DVVHVV�WKH�XWHUXV�KHDOWK�FRQVLGHULQJ�WKH�SRO\PRUSKRQXFOHDU��301��
FHOOV�FRXQW��XVLQJ�XWHULQH�ORZ�YROXPH�ÀXVKLQJ��'DWD�ZHUH�DQDO\]HG�E\�
0,;('�352&('85(6�RI�6$6��7KH�2&�KDG�ORZHU��P� �������301�
SHUFHQWDJH�LQ�HQGRPHWULDO�F\WRORJ\�WKDQ�$&�ZLWK�������YV��������301�
FHOOV�LQ�WKH�XWHULQH�ÀXVKLQJ��UHVSHFWLYHO\��7KH�$&�KDG�ORZHU��P� �������
FRQFHQWUDWLRQV�RI�DOEXPLQ�GXULQJ�WKH�SUHSDUWXP��������������YV�������
�������J�G/��DQG�SRVWSDUWXP�SHULRG��������������YV��������������J�G/�
P� ��������DQG�KLJKHU��P� �������FRQFHQWUDWLRQV�RI�KDSWRJORELQ�GXULQJ�
WKH�SUHSDUWXQ��������������YV��������������J�/��DQG�WHQGHG��P� �������WR�
have lower activity of paraoxonase during the postpartum period (87.81 
�������8�/�YV����������������8�/��WKDQ�WKH�2&�JURXS��1R�GLIIHUHQFHV�
(P > 0.05) were observed of NEFA and glucose concentrations during 
the transition period. In conclusion, cows that return earlier to estrous 
cyclicity have reduced concentrations of haptoglobin and proportion of 
301�LQ�HQGRPHWULXP��DQG�LQFUHDVHG�FRQFHQWUDWLRQV�RI�DOEXPLQ��EXW�QR�
GLIIHUHQFHV�LQ�EORRG�1()$�ZHUH�REVHUYHG�EHWZHHQ�2&�DQG�$&�

Key Words:�LQÀDPPDWLRQ��RYXODWLRQ��1()$

226   A missense mutation in growth differentiation factor-9 
(GDF9) increases ovulation rate in sheep.�0��3��0XOOHQ
�DQG�-��3��
Hanrahan, Animal and Grassland Research and Innovation Centre, 
Teagasc, Athenry, Co. Galway, Ireland.

7KH�)LQQLVK�/DQGUDFH�LV�D�ZHOO�NQRZQ�KLJK�SUROL¿FDF\�VKHHS�EUHHG�DQG�
has been used in many countries to increase fecundity of local breeds. 
All of the evidence adduced to date suggests that mutations with a large 
HIIHFW�RQ�RYXODWLRQ�UDWH�DUH�QRW�UHVSRQVLEOH�IRU�WKH�H[FHSWLRQDO�SUROL¿FDF\�
of Finnsheep. The objectives of this study were 1) to ascertain if any 
of the 10 established mutations with large effects on ovulation rate in 
sheep or 2) if any other DNA sequence variants within the candidate 
JHQHV�*')��DQG�%03����DUH�LPSOLFDWHG�LQ�WKH�KLJK�SUROL¿FDF\�RI�WKH�
Finnish Landrace breed using material from lines developed by divergent 
selection on ovulation rate. Genotyping results showed that none of 10 
NQRZQ�PXWDWLRQV��)HF;G��)HF;B, FecGH, FecBB��)HF;I��)HF;H��)HF;L, 
FecTT, FecGE�RU�)HF;R, were present in the set of 108 Finnsheep tested 
DQG�WKXV�GR�QRW�FRQWULEXWH�WR�WKH�H[FHSWLRQDO�SUROL¿FDF\�RI�)LQQVKHHS��
+RZHYHU��'1$� VHTXHQFH� DQDO\VLV� RI�*')�� LGHQWL¿HG� D� SUHYLRXVO\�
NQRZQ�PXWDWLRQ��9���0��VHJUHJDWLQJ�DW�VLJQL¿FDQWO\�GLIIHUHQW�IUHTXHQ�
cies between high and low ovulation rate lines. Subsequently analysis of 
%HOFODUH�VKHHS�UHYHDOHG�D�VLJQL¿FDQW�DVVRFLDWLRQ�9���0�DQG�RYXODWLRQ�
rate (P�����������+HWHUR]\JRXV�FDUULHUV�RI�9���0��D�PLVVHQVH�PXWDWLRQ�
in GDF9, exhibited increased ovulation rate (0.24 s.e. 0.084) relative 
WR� WKH�ZLOG� W\SH��7KLV�¿QGLQJ�EULQJV� WR���� WKH�QXPEHU�RI�PXWDWLRQV�
that exhibit large effects on ovulation rate in sheep and to 3, including 
FecBB and FecGE��WKH�QXPEHU�RI�NQRZQ�PXWDWLRQV�ZLWKLQ�WKH�7*)ȕ�
VXSHUIDPLO\�ZLWK�D�SRVLWLYH�HIIHFW�RQ�SUROL¿FDF\� LQ� WKH�KRPR]\JRXV�
state without any associated sterile phenotype. These results further 
KLJKOLJKW�WKH�FHQWUDO�UROH�RI�PHPEHUV�RI�WKH�7*)ȕ�VXSHUIDPLO\�LQ�WKH�
control of fertility in mammals.

Key Words:�IHFXQGLW\��JURZWK�GLIIHUHQWLDWLRQ�IDFWRU����*')����FRQWURO�
of fertility
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227   Effect of exogenous FSH on endogenous FSH secretion and 
testicular development in prepubertal bulls. B. R. Harstine*1, L. H. 
Cruppe1, F. M. Abreu1, M. D. Utt1,3, R. S. Cipriano1��&��3UHPDQDQGDQ2, 
J. M. DeJarnette3, and M. L. Day1, 1Department of Animal Sciences, 
The Ohio State University, Columbus, 2Department of Veterinary 
Biosciences, The Ohio State University, Columbus, 3Select Sires Inc., 
Plain City, OH.

In prepubertal bulls, FSH facilitates testis maturation and a transient 
proliferation of Sertoli cells. Two experiments (Exp) examined the 
effects of exogenous FSH on hormone secretion and testis development 
RI�$QJXV�FURVV� EXOOV�� ([RJHQRXV� )6+� WUHDWPHQW� FRQVLVWHG� RI� ,0�
LQMHFWLRQ�RI����PJ�1,+�)6+�3�� �)ROOWURSLQ�9�� LQ�D����K\DOXURQDQ�
VROXWLRQ��S)6+���,Q�([S����EXOOV�����������G�DJH��G����UHFHLYHG�HLWKHU�
S)6+��)6+��Q� ����RU�VDOLQH��FRQWURO��Q� ����RQ�G���DQG������%ORRG�
VDPSOHV� WR� DVVHVV�)6+�DQG� WHVWRVWHURQH� �7�� FRQFHQWUDWLRQV� �&21&��
were obtained every 6 h for 24 h after pFSH and every 12 h thereafter. 
3HULSKHUDO�)6+�&21&�PHDVXUHG�XVLQJ�D�ERYLQH�)6+�5,$�ZHUH�JUHDWHU�
(P < 0.05) in the FSH than control treatment 6 h after pFSH and tended 
to be greater (P������������K�DIWHU�S)6+��)6+�&21&�IURP����WR����K�
DIWHU�S)6+�DQG�7�&21&�WKURXJKRXW�GLG�QRW�GLIIHU�EHWZHHQ�WUHDWPHQWV��
,Q�([S����EXOOV�ZHUH�WUHDWHG�ZLWK�S)6+��)6+��Q� �����RU�VDOLQH��FRQWURO��
Q� �����HYHU\�����G�IURP��������WR��������G�DJH��%ORRG�VDPSOHV�ZHUH�
FROOHFWHG�EHIRUH�HDFK�WUHDWPHQW�WR�TXDQWLI\�7�DQG�)6+�&21&��%RG\�
weight (BW) and scrotal circumference (SC) were measured weekly. 
%XOOV�ZHUH�FDVWUDWHG�DW��������G�DJH��6HPLQLIHURXV� WXEXOH�GLDPHWHU��
testis composition, and number of Sertoli cells per tubule cross section 
�*$7$���SRVLWLYH� VWDLQLQJ��ZHUH�GHWHUPLQHG� IURP�¿[HG�DQG� VWDLQHG�
KLVWRORJLFDO�VHFWLRQV��)6+�&21&�GLG�QRW�GLIIHU�EHWZHHQ�WUHDWPHQWV�IURP�
35 to 67.5 d age, but increased (P < 0.05) in the FSH treatment at 70 d 
age and remained elevated and greater than control bulls through 91 d 
DJH��&21&�RI�7��%:��6&��WHVWLV�ZW�DQG�YROXPH��SHUFHQW�RI�SDUHQFK\PD�
comprised of tubules, and tubule diameter did not differ between treat�
ments. However, number of Sertoli cells per round tubule cross section 
was greater (P���������LQ�WKH�)6+�WKDQ�FRQWURO��������������YV����������
0.9 cells) treatment. In summary, exogenous pFSH treatment from 35 
to 91 d of age increased endogenous FSH secretion and the number of 
Sertoli cells at 93 d of age. It is suggested that exogenous FSH altered 
endocrine mechanisms regulating endogenous FSH secretion and aug�
mented Sertoli cell proliferation in young bulls.

Key Words: FSH, Sertoli cell, testes

228   Effect of estradiol benzoate on estrus intensity, estrus 
response and fertility in CIDR-treated crossbred heifers. M. U. 
Mehmood*1��$��<�� 4DPDU1, N. Ahmad1, A. Sattar1, and M. Abdul�
lah2, 1Department of Theriogenology, University of Veterinary and 
Animal Sciences, Lahore, Punjab, Pakistan, 2Department of Livestock 
Production, University of Veterinary and Animal Sciences, Lahore, 
Punjab, Pakistan.

Crossbred dairy animals are capable of sustaining higher levels of 
production than native buffalo, Sahiwal, Cholistani and Desi breeds, 
but also more environmentally adaptable to the harsh climates of 
3DNLVWDQ�ZKHQ�FRPSDUHG�ZLWK�H[RWLFV��)ULHVLDQ�RU�-HUVH\���8QIRUWXQDWHO\�
as replacement heifers are not lactating, they are often ignored by 
the owners in terms of feeding and evaluating the onset of puberty. 
Therefore, the objectives of the present study were to determine the 
HIIHFW� RI� HVWUDGLRO� EHQ]RDWH� �(%�� RQ� HVWUXV� UHVSRQVH�� LQWHQVLW\� DQG�
fertility in CIDR (Controlled Internal Drug Releasing Device; 1.38g 
3URJHVWHURQH��3¿]HU��86$��WUHDWHG�FURVVEUHG�KHLIHUV��&URVVEUHG��6DKLZDO�
î�)ULHVLDQ��KHLIHUV�ZLWK�DYHUDJH�ERG\�FRQGLWLRQ�VFRUH�RI�������������±����
ZHUH�SODFHG�DW���GLIIHUHQW�IDUPV�QHDU�/DKRUH��3DNLVWDQ��$OO�WKH�KHLIHUV�
ZHUH�WUHDWHG�ZLWK�&,'5�RQ�G���DQG�ZHUH�LQMHFWHG�3*)�Į��'DOPD]LQH��
)$752��,WDO\��������PJ�P/��LP���RQ�G���IROORZHG�E\�UHPRYDO�RI�&,'5�
RQ�G����(VWUDGLRO�EHQ]RDWH�������J�P/��LP�6LJPD�$OGULFK�*HUPDQ\��
ZDV�DGPLQLVWHUHG����K�DIWHU�WKH�&,'5�UHPRYDO��Q� �����WUHDWHG�ZLWK�
(%��JURXS�,��ZKLOH�WKH�RWKHU�JURXS��Q� �����ZDV�ZLWKRXW�(%�WUHDWPHQW�
�JURXS�,,���(VWUXV�GHWHFWLRQ�ZDV�FDUULHG�RXW�E\�YLVXDO�REVHUYDWLRQ��WZLFH�
GDLO\�IRU�DW�OHDVW����PLQ��$OO�KHLIHUV�ZHUH�DUWL¿FLDOO\�LQVHPLQDWHG����DQG�
���K�DIWHU�&,'5�UHPRYDO��3UHJQDQF\�VWDWXV�ZDV�GHWHUPLQHG�E\�XOWUDVR�
QRJUDSK\��+6�����9��+RQGD��-DSDQ��ZLWK�����0+]�SUREH��EHWZHHQ�G�
���DQG����SRVW�$,��(VWUXV�UHVSRQVH�DQG�SUHJQDQF\�UDWH�ZHUH�DQDO\]HG�
XVLQJ�&KL�VTXDUHG��ZKLOH�HVWUXV�LQWHQVLW\�VFRUHG�E\�0DQQ�:KLWQH\�WHVW��
Estrus response was 100% in both groups. Estrus intensity was scored 
DW�WKH�WLPH�RI�$,�DV��� �/RZ���� �0HGLXP���� �+LJK�EDVHG�XSRQ�WKH�
KHDW�VLJQV��(VWUXV�LQWHQVLW\�ZDV�KLJKO\�VLJQL¿FDQW��P� �������LQ�JURXS�,�
������������FRPSDUHG�ZLWK�JURXS�,,��������������3UHJQDQF\�UDWH�ZDV�����
(27/50) in group I and 36% (18/50) in group II heifers (P� ��������,W�LV�
FRQFOXGHG�WKDW�HVWUDGLRO�EHQ]RDWH�LQ�&,'5�SURWRFRO�LQWHQVL¿HG�VLJQV�RI�
estrus and pregnancy rate. It is implied that CIDR could be a good tool 
to enhance fertile estrus.

Key Words:�FURVVEUHG�KHLIHUV��&,'5��HVWUDGLRO�EHQ]RDWH
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