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AI 72 h after PGF with or without a second GnRH injection1
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ABSTRACT:(  The objective of this study was to evaluate the pregnancy response of cows that were artificially inseminated following synchronization of estrus with the Select Synch protocol and bred following estrus up to 72 h after PGF or time inseminated at 72 h with or without a second GnRH injection.  Mature beef cows (n = 994) from two herds within the same ranch received GnRH (100 mcg) 1 wk before an injection of PGF (25 mg) to synchronize estrus.  Cows (n = 257) in herd 1 (mean body condition score, BCS = 5.5, and postpartum interval to AI, PPI = 69 d) were synchronized and bred during the 1997-breeding season, and cows (n = 737) in herd 2 (BCS = 4.9, PPI = 77 d) were synchronized and bred during the 1999-breeding season.  Cows that were observed in estrus received AI approximately 12 h later (EAI).  Cows not detected in estrus by 72 h after PGF were divided into two groups and time inseminated at 72 h with (TAI+GnRH) or without (TAI) a second injection of GnRH (100 mcg).  The 72-h estrous response was 51% and 27% for cows during 1997 and 1999, respectively (P < 0.01).  Pooled across years, pregnancy rate of EAI cows (60%) was greater (P < 0.01) than pregnancy rate of TAI+GnRH (33%) or TAI (27%) cows.  During 1997, pregnancy rates were not different (P > 0.10) between EAI (61%), TAI+GnRH (54%) and TAI (55%) cows.  During 1999, pregnancy rates were higher (P < 0.01) for EAI (59%) cows but did not differ (P > 0.10) between TAI+GnRH (30%) and TAI (23%) cows.  We conclude that incorporating a timed AI at 72 h after PGF for cows synchronized with the Select Synch protocol may be feasible if the 72-h estrous response is high, but caution against timed AI at 72 h in herds when the 72-h estrous response is low.  Also, addition of a second injection of GnRH at 72 h may be unnecessary.  
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Introduction

The GnRH/PGF (Select Synch) protocol evolved from the Ovsynch protocol in dairy cows and has been used to synchronize estrus in beef females (DeJarnette, 1999; Geary et al., 2000).  The CO-Synch protocol has also evolved from the Ovsynch protocol and includes a second injection of GnRH and timed insemination 48 h after the PGF injection (Geary and Whittier, 1998).  Both systems result in about 9% of cows exhibiting estrus within 30 h before the PGF (Geary et al., 2000).  Cows that exhibit estrus within 24 h of the PGF injection have little chance of conceiving to the CO-Synch protocol.  In addition, there is added risk and cost involved by using strictly a timed insemination protocol.  Many producers have adopted a hybrid system that includes breeding cows following estrus for 48 to 72 h after PGF and time inseminating cows not observed in estrus in conjunction with a second injection of GnRH.  The most appropriate time for a second GnRH injection and timed AI has been debated.  The mean interval from PGF to estrus with the Select Synch protocol is approximately 70 h (Geary et al., 2000).  The objective of this study was to determine whether addition of a second GnRH injection at 72 h would improve pregnancy response to a timed insemination in cows that had not yet been observed in estrus. 

Materials and Methods

This study was conducted on two separate herds of mature (≥ 4 yr old) crossbred cows (n = 994) at the Rex Ranch in Central Nebraska during the 1997 and 1999 breeding seasons.  Cows in both herds were genetically similar and managed similarly between years.  Cows received the Select Synch protocol, which consisted of an intramuscular injection of GnRH (100 mcg) 1 wk before an injection of PGF (25 mg) to synchronize estrus.  Cows (n = 257) in herd 1 (1997) had a mean body condition score (BCS) of 5.5 (1 to 9 scale; Richards et al., 1986), and a postpartum interval to AI (PPI) of 69 d.  Cows (n = 737) in herd 2 (1999) had a BCS of 4.9 and PPI of 77 d.  Cows were observed for signs of estrus for approximately 2 h each morning and evening from the time of PGF injection until 72 h later.  Cows that were observed in estrus received AI approximately 12 h later (EAI).  Cows not detected in estrus by 72 h after PGF were divided into two groups and time inseminated at 72 h with (TAI+GnRH) or without (TAI) a second injection of GnRH (100 mcg).  The same sires and technicians were not used each year, but were randomized across treatments.  Cleanup bulls were placed with cows 7 to 10 d (1997 and 1999, respectively) following timed insemination for the remainder of the 60-d breeding season.  Cows were diagnosed for pregnancy by ultrasound approximately 65 d after AI.  


Differences in 72 h estrous response and preg-nancy rates between treatments were analyzed using procedures for categorical data (Catmod) in SAS (SAS Inst. Inc., Gary, NC).  Independent variables were herd, treatment, BCS, PPI, and all interactions.  Least squares means were calculated using the general linear model in SAS to compare treatment means between years.

Results and Discussion


The 72-h estrous response was 51 and 27% for cows during 1997 and 1999, respectively (P < 0.01).  Differences between the herds used in 1997 and 1999 are shown in Table 1.  Based on the data in Table 1, a higher percentage of cows may have been anestrus or in a deeper state of anestrus during the 1999 breeding season.  Others have reported that the Select Synch protocol induced estrous cycles in 38% of anestrous cows (Stevenson et al., 2000).  The ability of the Select Synch protocol to induce estrous cycles may be dependent upon several factors, including how close a cow is to resuming estrous cyclicity on her own.  Estrous detection efficiency (defined as the ability to detect 100% of cows that were in estrus) may have been lower in 1999 due to inherent problems with detecting estrus in a larger herd.  The accuracy of estrous detection (defined as presenting only estrual cows for AI) does not appear to have been compromised since the fertility of cows detected in estrus did not differ (P > 0.10) between years.  Pooled across years, pregnancy rate of EAI cows (60%) was greater (P < 0.01) than pregnancy rate of TAI+GnRH (33%) or TAI (27%) cows, but pregnancy rate did not differ between TAI+GnRH and TAI cows.  There was an interaction between year and treatment (P < 0.01).  During 1997, pregnancy rates were not different (P > 0.10) between EAI (61%), TAI+GnRH (54%), and TAI (55%) cows.  During 1999, pregnancy rates were higher (P < 0.01) for EAI (59%) cows but did not differ (P > 0.10) between TAI+GnRH (30%) and TAI (23%) cows.  The average interval to estrus with the Select Synch protocol is 70 h (Geary et al., 2000), and an endogenous GnRH surge occurs 3 to 6 h after the onset of estrus (Henricks et al., 1970), therefore, the majority of the non-responding cows probably experienced an endogenous GnRH surge, and thus, did not benefit from the second GnRH injection.  

Table 1.  Characteristics of cattle bred during the 1997 or 1999 breeding season

	Characteristic
	1997
	1999
	1999-1997

	72 h estrous response, %
	  51
	  27
	    -24

	No. head
	332a
	737
	    405

	Mean BCS
	 5.5
	 4.9
	     -.6

	Mean PPI, d
	  69
	  77
	       8

	EAI pregnancy rate, %
	  61
	  59
	       2


aSeventy-five cows that were not detected in estrus were time inseminated at 84 h and were not included in the analyses other than for determining estrous response.

Figure 1 illustrates the pregnancy rates obtained from combining data of cows bred following estrus with those time inseminated at 72 h after PGF with or without a second GnRH injection.  There was no benefit to giving a second GnRH injection to cows that were time inseminated at 72 h after PGF.  Cows in this study were not observed for estrus prior to the PGF injection.  We now know that approximately 9% of cows that receive the Select Synch protocol exhibit estrus before the PGF injection (Geary et al., 2000).  Thus, one might expect a 5% increase in overall pregnancy rates by observing cows for an early estrus and breeding them at the appropriate time.  
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Figure 1.  Pregnancy rates obtained by combining pregnancy data from cows bred following estrus (EAI) with non-responding cows bred at 72 h after PGF with (TAI+GnRH) or without (TAI) a second GnRH injection.
The variation in response that was observed between years in this study represents a concern for producers that might adopt this protocol for their cowherd.  We have noticed large variations in the interval from PGF injection to estrus between herds in other studies when the Select Synch protocol was used.  Some of the variables that affect this time interval may include the percentage of cows that are anestrus, the percentage of cows that have two or three waves of follicular growth during an estrous cycle, plane of nutrition, and environmental conditions.  The CO-Synch protocol includes the first two injections of the Select Synch protocol and timed insemination with a second GnRH injection at 48 h after PGF (Geary and Whittier, 1998).  Moving the time of insemination and second GnRH injection to 64 h after PGF resulted in higher pregnancy rates in some herds and lower pregnancy rates in other herds (unpublished data).  We interpret this to mean that in some herds, we have lost the opportunity to induce a fertile ovulation with a second GnRH injection by moving the GnRH injection later than 48 h after PGF injection.  When estrous detection efficiency is high during the time period from -30 h to 72 h after PGF (0 h), breeding by estrus until 72 h coupled to timed AI at 72 h should result in high pregnancy rates.  However, when estrous detection efficiency is low or in herds that have not had a high estrous response by 72 h after PGF, it might be more economical to continue to observe cows for estrus an additional 2 d rather than mass inseminating cows.  We conclude that incorporating a timed AI at 72 h after PGF for cows synchronized with the Select Synch protocol may be feasible if the 72-h estrous response is high, but caution against timed AI at 72 h in herds when the 72-h estrous response is low.  Also, addition of a second injection of GnRH at 72 h may be unnecessary.  

Implications


There are several options available for timing of AI following synchronization of estrus with the Select Synch protocol.  These options range from breeding only those cows that are detected in estrus (Select Synch), to breeding only with a timed insemination with a second injection of GnRH at 48 h following PGF (CO-Synch), to breeding by estrus and then time inseminating non-responding cows at a specific time.  These data suggest that reasonable success can be achieved by breeding by estrus until 72 h after PGF and time inseminating cows not detected in estrus at 72 h.  However, producers should also consider using estrous response up to 72 h to influence that decision.  If the 72-h estrous response is high, producers will have bred the majority of cows by estrus and can expect reasonable success with timed AI.  If the 72-h estrous response is low, it might be wise to continue to detect estrus and use AI for an additional 2 d rather than use timed AI at 72 h.  In either case, addition of a second injection of GnRH at 72 h did not improve pregnancy rates in the current study.  
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