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Introduction  

Optimal sow fertility is achieved by insemination of fresh extended semen during the 24-

hour period before ovulation.  Among sows and gilts there is great variation in duration of 

estrus and in the estrus-to-ovulation interval. This variability in the estrus-to-ovulation 

interval presents a challenge in determining a reliable AI schedule since the onset of 

estrus is not a good predictor for the optimal time of insemination. Expression of estrus is 

not a reliable predictor for time of ovulation due to variation in time of onset with time of 

ovulation.  This can result in inseminations that are too soon or too late relative to 

ovulation and can cause reduced fertility. Control of estrus and ovulation are important 

tools to help reduce the reliance on estrus detection for successful timing of insemination.  

These techniques reduce the need for multiple inseminations, since a single insemination 

would result in fertilization if time of ovulation is predictable.  In a previous study from our 

group, we showed that a protocol of an injection of equine chorionic gonadotropin (eCG) 

to induce estrus followed by an injection of porcine luteinizing hormone (pLH) to induce 

ovulation allowed for a predictable timing of insemination relative to ovulation. The degree 

of predictability allowed for the maintenance of fertility to a single fixed-time insemination.  

Ovulation occurred between 35 and 41 hours after pLH treatment. There is now a second 



method available for inducing a predictable ovulation in weaned sows. A gonadotropin 

releasing hormone (GnRH) agonist (triptorelin acetate) applied as an intravaginal gel 

(OvuGel, ELANCO) has been used to induce ovulation in weaned sows.  The treatment 

is applied 96 h after weaning and the resulting predictable ovulation allows for the 

application of a single fixed-time insemination.  

       These two protocols have been shown to work in sows but the biggest problem in 

managing the breeding herd is to have the right number of gilts in heat at the right time to 

meet the breeding targets for each batch. One method to manipulate the cycling of gilts 

is to use a progestogen (altrenogest, Regu-Mate, Merck) which can be applied to cyclic 

gilts. Daily oral dosing of gilts with Regu-Mate will suspend the cycling of gilts and when 

withdrawn, the gilts will come into heat in about 4 to 9 days.  The use of Regu-Mate 

creates a group of gilts for breeding similar to a group of sows that have just been weaned. 

This provides the opportunity to use techniques for controlling ovulation in gilts that have 

been used successfully in weaned sows. Since the annual gilt replacement rate 

approaches 50%, overall improvement in herd reproductive efficiency must include 

improved gilt performance. One of the most appealing reasons for controlling the timing 

of ovulation is that it reduces labour costs associated with estrus detection and the cost 

of a second insemination. In addition one boar is able to produce semen to inseminate at 

least twice as many females so single fixed-time insemination allows more widespread 

use of superior boars. These fixed-time artificial insemination techniques (FTAI 

techniques) are relatively new and not well known to producers or at least the uptake of 

these procedures has been limited.  There are research reports on the successful use of 

the two protocols described above for sows, but these have not been compared to each 



other in a single study to determine if one method is better than another, and the research 

work has been limited to sows and not gilts. Controlling the timing of breeding of gilts is 

generally a greater challenge than manipulating sows to cycle relatively close together to 

create a breeding group that will farrow about the same time. If gilts are not bred close to 

the time sows are bred there is the possibility that their litters will be smaller and younger 

when the farrowing room is emptied and pigs are moved to the nursery creating a 

challenge in animal care post-weaning.Results from the proposed study have the 

potential of providing more widespread knowledge and awareness of FTAI techniques 

and will provide information that will allow producers to make an informed choice as to 

whether or not to use one of these strategies to assist in gilt reproduction management.  

With the increasing popularity of batch farrowing, and the need for techniques to ensure 

a predictable number of service-ready gilts for each breeding period, it is essential to 

examine all possible ways to optimumize productivity and efficiency. 

 
 

Objectives 

 
The primary objective of the study was to determine the best method of synchronizing 

the breeding of gilts in order to achieve optimum fertility and facilitate the timing of 

breeding so gilts will fit smoothly into a batch farrowing system.  The outcomes 

measured included pregnancy rate, farrowing rate, birth and weaning weight and litter 

size.  The techniques used to induce gilts to come into heat at a scheduled time 

included oral administration of altrenogest (ReguMate) until 5 days before scheduled 

breeding followed by either a protocol that used 2 injections of hormones, or a protocol 



that used an intravaginal treatment with a hormone product (OvuGel) or a protocol of 

boar exposure and heat checking. 

Materials and methods 
 
The research trial was conducted at the Arkell Swine Research Centre, which practices 

batch farrowing (breeding once per month). Gilts were raised without boar contact until 6 

months of age, at which time they were treated with an IM injection of 400 IU of equine 

chorionic gonadotropin (eCG) and 200 IU of human chorionic gonadotropin (hCG) 

(PG600, Merck) and moved to a breeding area where they were provided with 20 minutes 

of boar exposure per day. Signs of heat were recorded.  After gilts had been observed in 

heat at least once, they were given a daily oral dose of 6.8 mL of altrenogest (2.2 mg/mL, 

Regu-mate Solution 0.22% For Equine And Swine, Merck Animal Health) to stop cycling. 

Before breeding, gilts were removed from the altrenogest treatment and assigned to one 

of three treatment groups: 

 Group 1 - On day 3 after altrenogest was withdrawn, gilts were injected with 600 IU of 

eCG to synchronize estrus, and 72 hours later, injected with 5 mg of pLH to synchronize 

ovulation.  All gilts were bred with a single dose of approximately 3 billion sperm at 36 

hours after pLH treatment.  

Group 2 - On day 6 after altrenogest withdrawal, gilts were given a 2 mL intra-vaginal 

dose of triptorelin acetate (OvuGel, 100 mcg of triptorelin acetate per mL, Elanco), to 

induce ovulation.  Gilts were inseminated with a single dose of approximately 3 billion 

sperm 24 hours after the OvuGel treatment. 



 Group 3 (control) - Following the end of altrenogest treatment, estrus detection was 

performed once per day using boar exposure.  Gilts exhibiting estrus were bred by AI 

when first discovered in strong standing heat and a second AI was performed 24 hours 

later if the gilt was still in standing heat.  

The outcomes measured included pregnancy rate, farrowing rate, litter size, birth weight 

and weaning weight. 

In a sub-sample of gilts (15 gilts per group), timing of ovulation was monitored by 

transabdominal real-time ultrasonography at 12-hour intervals starting on Day 5 (after 

cessation of altrenogest) and at 8 -hour intervals on Day 6 and 7 until ovulation was 

complete.  The ultrasound device was the HS 1600V (Honda Electronics, Tokyo, Japan) 

which can be used externally by placing the probe to the abdomen of the gilt and directed 

toward the ovaries.  

Results 

 
The performance of the 3 treatment groups of gilts are summarized in the following 

table. 

 

 Group 1 Group 2 Group 3 (control) 

Number of gilts 62 61 60 

Farrowing rate (%) 76 80 85 

Litter size 11.8±4 12.1±3 12.6±3 

Weaning weight  of 
each pig (kg) 

5.8±1.1 5.5±1.2 5.2±1.1 

 
Ultrasound showed all gilts in Group 1 and 2 had ovulated within 24 hours after 

breeding, whereas at least half the gilts in the control group had not ovulated 24 hours 

after the first breeding. 



 
Discussion 
 
The program of preparing the gilts prior to the trial successfully provided gilts for the 

batch breeding system. The combination of boar exposure and PG600 stimulated 

puberty and the daily dosing of Regu-Mate effectively stopped cycling and held the gilts 

in reserve until they were needed for breeding. All the gilts in the control group that 

received no additional hormone stimulation came into heat and were bred between 5 

and 10 days after the Regu-Mate was withdrawn. The gilts in the two FTAI treatment 

groups were bred on the same day and had ovulated within 24 hours of the single 

insemination. The advantages of using either of the 2 FTAI techniques was that 

ovulation was synchronized as verified by ultrasound and that this resulted in the use of 

a single insemination instead of two and the need for heat detection was eliminated. 

The labour savings and the reduced cost for semen balanced the costs of hormones 

and labour associated with the FTAI protocols. The other advantage of using a FTAI 

procedure was that the sows farrowed within a few days of each other and at weaning 

the average piglet weight was heavier than piglets in the control group. There were 

more late farrowing gilt litters in the control group. 

Other reproductive parameters such as farrowing rate and litter size were not 

statistically different among the three groups but numerically the control group had more 

farrowings and larger litters. One can speculate that if the trial had used twice the 

number of sows these differences in litter size and farrowing rate may have been shown 

to be statistically significant. The results from trials examining these two FTAI protocols 

in sows have reported inconsistent results with FTAI showing improved performance 

compared to controls in some trials and reduced performance in other trials. Likely there 



is a herd to herd variation. On farms where stockmanship is below average or labour is 

limited, then there is likely an advantage to using a technique that eliminates the need 

for heat checking and reduces the chance of mistiming the insemination. On the other 

hand on farms where reproductive performance is already very high there is little 

likelihood that these FTAI procedures will improve farrowing rate or litter size.    

 
 

Conclusions 
 
Two different techniques were used to synchronize ovulation in gilts that had been 

prepared to come into heat by daily oral dosing with altrenogest (ReguMate). The 

techniques to stimulate a predicable ovulation worked based on ultrasonographic 

evidence and on reproductive performance. Savings including the use of a single 

insemination instead of two, and the labour savings associated with not having to do 

heat checks and the extra breeding balanced the costs of hormone treatments. One 

clear advantage of tightly controlling the ovulation of gilts and breeding all the animals 

on the same day was the resulting farrowings that were very close together and the 

subsequent uniform piglets at weaning. 
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