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EFFECT OF PRESENCE OF BULLS AND RESTRICTED SUCKLING ON BREEDING PERFORMANCE OF FIRST-CALF SUCKLED BEEF COW USING THE OVSYNCH PROTOCOL1
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ABSTRACT:  The objective of this experiment was to evaluate the effectiveness of the Ovsynch protocol for inducing and synchronizing ovulation in first-calf beef cows.  The hypotheses tested in this experiment were that ovulation rates after the first GnRH injection or pregnancy rates in response to timed breeding after the second GnRH injection do not differ among first-calve cows that were either exposed (BE) or not exposed (NE) to bulls and either suckled continuously (CS) or restricted to suckling twice daily (RS).  First-calf AXH cows were stratified by calving date and assigned randomly to one of four treatments in a 2 x 2 factor arrangement.  Treatments were: 1) BECS (n = 13), 2) BERS (n = 13), NECS (n = 14), and NERS (n = 13). Cows had been in their respective treatments for approximately 60 d before the start of the Ovsynch protocol. Cows were injected with the first GnRH (100 g/head) injection on d –9, then injected with PGF2  (25 mg/head) on d 2, and given the second GnRH injection on d 0.  All cows were bred by AI 24 h after the second GnRH injection. Bulls were removed from cows on d 0, and all cows were given free access to their calves after breeding. Blood samples were collected from each cow daily after the first GnRH injection until the second GnRH injection and again 26 d later. Each cow was ultrasonically examined for the presence or absence of an embryo 37 d after breeding.  There was no interaction among treatments for any variable measured. More (P < 0.05) BE cows were cycling before the first GnRH injection, and had higher, sustained progesterone concentrations after the first GnRH injection than NE cows.  Type of suckling did not affect (P > 0.10) any variable. Overall pregnancy rate were 62, 56, 64, and 69% for BECS, BERS, NECS, and NERS cow, respectively.  Neither overall pregnancy rates nor pregnancy rates of cows given the second GnRH injection differed (P > 0.10) among treatments. In conclusion, although bull exposure increased the percentage of cows cycling and ovulation rate, neither exposure nor restricted suckling of first-calf suckled beef cows appeared to enhance pregnancy rates in combination with the Ovsynch protocol.  

Key Words:  Biostimulation, Suckling, Ovsynch  

1The research was supported by the Montana Agricultural Experiment Station. Contributing project to Western Regional Project, W-112, Reproductive Performance in Domestic Ruminants.  Special thanks are given to Dr. Thomas Geary, USDA, ARS, Miles City, MT for his generous assistance during the course of this study.

Introduction

Ovsynch is a synchronization protocol that allows for fixed-time artificial insemination (AI).  In this protocol, a second GnRH injection is administered 48 h after a PGF2 injection. The second injection of GnRH induces ovulation of a dominant follicle recruited after the first GnRH injection, given nine d earlier. Cows are mass bred without detection of estrus between 8 and 18 h after the second GnRH injection.  This protocol has been shown to be as effective in beef cows (Geary et al., 1998).

Extended postpartum anestrus is the single most important reason that cows fail to rebreed or are breed late in the breeding season.  This is especially true for first-calf suckled cows that require 15 to 25 d longer to return to estrus than multiparous cows (Short et al., 1994).  Thus, the utility of the Ovsynch protocol appears to be comprised if it is applied to first-calf suckled beef cows. 

Two “biostimulatory” strategies might be used to reduce the postpartum interval to resumption of ovulatory activity in beef cows.  The first is limiting suckling stimuli by removing calves from dams for short periods (24 to 72 h), or restricting the number of suckling bouts of calves (Short et al., 1994).  The other is exposing cows to bulls.  Work in our laboratory has indicated that this interval can be reduced by two to three weeks in first-calf suckled beef cows (Custer et al., 1990; Fernandez et al., 1996).  These management strategies should increase the efficacy of synchronization treatments like those used in the Ovsynch protocol.

The objective of this experiment was to evaluate the combination of exposing first-calf cows to mature bulls and restricted suckling of cows on the efficacy of the Ovsynch protocol. 

Materials and Methods

Fifty-four, spring-calving, two-year-old Angus x Hereford crossbred first-calf cows, and four 2-yr-old epididymectomized Angus bulls were used in this experiment conducted at the Bozeman Livestock Center, Montana State University.  The average calving date was March 21.  Bulls were evaluated in standard libido tests to ensure that they would mate with cows.  Cows were stratified by calving date within 3 d of calving and assigned to one of four treatments in a 2 x 2 factorial matrix.  Treatments were: bull exposure and continuous (ad libitum) suckling (BECS), bull exposure and restricted suckling (BERS), no bull exposure and continuous suckling (NECS), and, no bull exposure and restricted suckled (NERS).

Cows suckled their calves as a group until two d before being placed into their assigned treatment.  Cows had no contact with males until this day.  Cows assigned to the NECS and NERS treatments were placed into separate pens, while those assigned to the BECS and BERS treatments were placed into separate pens located approximately 0.35 km from those of NECS and NERS cows.  Pens were 41 m x 18 m (L x W).  The arrangement of pens was such that the prevailing wind blows from the south to the north.  NE cows were housed in the southern pen area while BE cows were housed in the northern pen area.  NE cows could not see or smell the bulls from their area.  However, there is the possibility that they could hear the bulls.  This arrangement has proven to be effect in previous experiments  (Fernandez et al., 1996).  The bull to cow ratio was 2:13 for BECS and BERS treatments.

Cows in the CS treatments were allowed free choice contact with their calves throughout the experiment. Cows in the RS treatments were allowed to suckle their calves twice daily only, once in the morning from 0730 to 0800 h and again in the evening from 1930 to 2000 h., Calves were restricted from any physical contact with dams between suckling events. However, both cows and their calves had visual and auditory contact with each other through fence lines.  

Cows and calves were given free access to good quality mixed-grass alfalfa hay, any pasture grasses that were available, and water, before being placed into pens. Cows were given free access to the same hay, water, and mineralized salt after they were placed into their respective treatment pens. 

At the start of the Ovsynch protocol, cows had been on treatment for approximately 60 d.  Cows remained in their respective treatment until they were mass bred by AI after the second GnRH injection used in the Ovsynch protocol. The Ovsynch protocol employed in this study was as follows.  On May 25 (d -9), each cow in each treatment received an i.m. injection of 100 g of GnRH (Cystorelin) followed 7 d later by an i.m. injection of PGF2 (25 mg; Lutalyse, Upjohn, Kalamazoo, MI); 48 h after the PGF2 injection each cows received a second injection of GnRH (100 g; d 0).  Cows that were detected in estrus before or 12 h after the second GnRH injection were bred artificially by an experienced AI technician 12 h after being observed in estrus.   Cows in each treatment that had not exhibited estrus were mass-bred by AI 24 h after the second GnRH injection using two experienced AI technicians each assigned randomly to breed a cow.  Bulls were removed from cows on D 0, and all cows were given free access to their calves after breeding

Jugular venous blood samples were collected every third d from each cow before the start of the Ovsynch protocol. Blood samples were then collected daily after the first GnRH injection until the second GnRH injection and again 26 d later. Samples allowed to clot, then centrifuged a 1850 x g for 30 min at 4o C.  Serum was harvested and stored at -20o C until assayed for progesterone by RIA validated in our laboratory (Custer et al., 1990).  Progesterone concentrations were used to access the resumption of ovarian cycling activity and ovulatory or luteal changes in response to the first GnRH injection.  A rise in the progesterone concentration of > than 0.5 ng/mL in three consecutive samples was evidence that cows resumed ovarian cyclic activity; a similar rise after the first GnRH injection was used for assessing an ovulatory or luteal response to GnRH.

Each cow was ultrasonically examined for the presence or absence of an embryo 37 d after breeding.   Progesterone concentration on this d was used to confirm the evaluators assessment of the ultrasonic scans.

Data for proportions of cows showing cycling ovarian activity before the start of the Ovsynch protocol, exhibiting a sustained rise in progesterone after the first GnRH injection, pregnant after fixed-time AI, and overall pregnancy rates were analyzed by CATMOD procedure of SAS (SAS Inst. Inc., Cary, NC).  The model included treatment and their interactions. Differences were considered significant at P < 0.05.

Results

There were no interactions (P > 0.10) among treatments for percentages of cows showing cycling ovarian activity before the start of the Ovsynch protocol, exhibiting a sustained rise in progesterone after the first GnRH injection, pregnant after fixed-time AI, and overall pregnancy rates.  Therefore, main effects are given in the tables.

The percentages of first-calf cows that were either bull exposed or not exposed to bulls for approximately 60 d before the start of the Ovsynch protocol that had exhibited resumption of ovulatory activity, and showed a sustained increase in progesterone concentrations after the first GnRH injection were greater (P < 0.05) for BE cows than for NE cows (Table 1).  Neither AI pregnancy rates to the fixed time breeding after the second GnRH injection nor overall AI pregnancy rates differed (P > 0.10) between BE or NE cows (Table 1).

The percentage of first-calf cows that were ad libitum and restricted suckled for approximately 60 d before the start of the Ovsynch protocol that had exhibited resumption of ovulatory activity, and showed a sustained increase in progesterone concentrations after the first GnRH injection did not differ (P > 0.10) between CS and RS cows (Table 2).  Neither AI pregnancy rates to the fixed time breeding after the second GnRH injection nor overall AI pregnancy rates differed (P > 0.10) between CS and RS cows (Table 2).

	Table 1.  Main effect of bull (BE) or no bull exposure (NE) for percentages of first-calf showing cycling ovarian activity before the start of the Ovsynch protocol, exhibiting a sustained rise in progesterone after the first GnRH injection, pregnant after fixed-time AI, and overall pregnancy ratesa

	
	Treatment
	
	

	Item
	BE
	NE
	Chi-

square
	P

value

	n
	26
	27
	
	

	
	
	
	
	

	Cycling before Ovsynch protocol (%) 
	41
	81
	8.95
	< 0.05

	
	
	
	
	

	Progesterone response after first GnRH injection (%)
	59
	73
	5.64
	< 0.05

	
	
	
	
	

	Pregnant to fixed-time AI (%) b
	62
	58
	1.44
	> 0.10

	
	
	
	
	

	Overall pregnant (%)
	67
	63
	1.37
	> 0.10

	aCows had been exposed or not exposed and ad libitum or restricted to twice daily suckling for approximately 60 d before the start of the Ovsynch protocol.

bNumber bred at fixed-time AI were 24 and 21 for BE and NE cows, respectively.


	Table 2.  Main effect of ad libitum (CS) or restricted suckling (RS) for percentages of first-calf cows showing cycling ovarian activity before the start of the Ovsynch protocol, exhibiting a sustained rise in progesterone after the first GnRH injection, pregnant after fixed-time AI, and overall pregnancy ratesa

	
	Treatment
	
	

	Item
	CS
	RS
	Chi-

square
	P

value

	n
	27
	26
	
	

	
	
	
	
	

	Cycling before Ovsynch protocol (%)
	56
	65
	0.83
	> 0.10

	
	
	
	
	

	Progesterone response after first GnRH injection (%)
	63
	50
	0.91
	> 0.10

	
	
	
	
	

	Pregnant to fixed-time AI (%)b
	61
	59
	1.41
	> 0.10

	
	
	
	
	

	Overall pregnant (%)
	63
	65
	1.41
	> 0.10

	aCows had been exposed or not exposed and ad libitum or restricted to twice daily suckling for approximately 60 d before the start of the Ovsynch protocol.

bNumber bred at fixed-time AI were 23 and 22 for CS and RS cows, respectively.


Discussion

More first-calf ad libitum and restricted suckled cows that were exposed to bulls for 60 d before the start of the Ovsynch protocol (breeding season) had exhibited resumption of ovulatory activity than for cows not exposed to bulls.  This result supports earlier reports from our laboratory (Custer et al., 1990; Fernandez et al., 1996).  Thus, more BE cows would be expected to respond to the Ovsynch-like protocols than cows not exposed to bulls. 

Restricting suckling to twice daily had no effect on the percentage of cows that were cycling before the start of the Ovsynch protocol. This result may have been expected based upon the work of Williams and Griffith (1995) and Lamb et al. (1998), in which they found that cows recognize calves via olfactory and visual cues to form a “cow-calf” bond. The effect of this bond is to reduce pulse frequency characteristics of LH and extend the postpartum anestrous interval.  In our study, RS cows could both see and smell their calf along a fence line.  Thus, this result supports the cow-calf bonding hypothesis.  However, this type of management does not increase the number of cows that would be expected to respond to the Ovsynch protocol.  Restricted suckling without visual or olfactory contact of cows and theirs calves might prove to be a better strategy for increasing the number of cows that would respond to Ovsynch-like protocols.

Pregnancy rates to fixed-time AI and overall AI pregnancy rates of cows were not affected by either bull exposure and(or) restricted suckling before, or during the course of the Ovsynch protocol in this study. This is in contrast to results reported by Fernandez et al. (1993).  They found that AI pregnancy rates for cows not exposed to bulls were lower than that of cows exposed to bull. However, cows in their study were not synchronized for estrus and were bred 12 h after natural estrus over a 21-d period.  Pregnancy rates in our study were similar to that reported for beef cows using the Ovsynch protocol (Geary et al., 1998).

An interesting finding in the present study was that more first-calf cows that were exposed to bulls showed a sustained increase in progesterone concentrations after the first GnRH injection than cow not exposed to bulls.  This may have been because more BE cows were in the luteal phase of the estrous cycle or had a dominant follicle in the ovary.  Injection of GnRH increases LH concentrations that may have stimulated luteal progesterone secretion or caused ovulation of the dominant follicle.  To our knowledge, this is the first report of such an occurrence in first-calf suckled beef cows.  In contrast to this result was that suckling intensity did not appear to alter the percentages of cows that had an increase in progesterone concentrations after the first GnRH injection. 

Although the percentages of cows cycling before the start of the Ovsynch protocol was greater for BE cows, the number of NE cows that responded by ovulating to the second GnRH injection must have been greater than that for BE cows.  Otherwise, ovulation rate would have been lower in NE cows than in BE cows and one would expect lower pregnancy rates in NE cows.  Nevertheless, this was not the case. Therefore the Ovsynch protocol appeared to enhance ovulation rate in NE cows, perhaps by stimulating or synchronizing a follicular wave after first injection thus increasing the ovulation rate at the second GnRH injection to yield a pregnancy rate similar to that for BE cows.

Implications

The “biostimulatory” effect of bull exposure but not restricting suckling can improve the cycling rate of first-calf beef cows.  Fixed-time AI or overall AI pregnancy rates in response to the Ovsynch protocol were not enhanced by bull exposure or restricted suckling.  However, use of the Ovsynch protocol in NE cows may have triggered follicular wave development to increase ovulation rate resulting in pregnancy rates similar to that observed in BE cows.  In this sense, the protocol might be beneficial for use in first-calf suckled beef cows. This possibility remains to be tested
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