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Abstract 

The search for better reproductive rates in beef cattle breeding must consider some important 

issues, such as nutrition, health, animal category, type of reproductive technique, and 

selection of animals. Thus, the objective of this study was to evaluate the effect of the body 

condition score (BCS), the number of uses of the intravaginal progesterone device and the 

effect of the bull on the gestation rate of lactating beef cows, with different calving orders, 

submitted to a fixed timed artificial insemination (FTAI) protocol. In the study, 623 Aberdeen 

Angus cows were used, which were categorized into three groups according to the calving 

order: primiparous cows, second-parity cows, and multiparous cows. On day zero of the 

FTAI protocol, an evaluation of the BCS of the cows was performed, using progesterone 

intravaginal devices (IVD) for 9 days, starting from the D0 of the protocol both for used and 

new IVD. Semen from three different Aberdeen Angus breeders was used. Statistical analysis 

was made in the NCSS 7.0 software, using the Chi-square test and a significance value of 

p<0.05. The calving order influenced the pregnancy rate, with the category of primiparous 

cows having the lowest rates (p<0.05). The BCS and the number of uses of the IVD showed 

significance only in the primiparous category, in which animals with BCS equal or above 3.5 

obtained a higher pregnancy rate, as well as animals with second-use IVD when compared to 

other groups (p <0.05). Therefore, primiparous cows presented a lower pregnancy rate when 

compared to the other categories, as well as the BCS and the number of uses of the IVD. 
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1. Introduction  

Protocols for estrus induction and ovulation synchronization have facilitated the use of 

artificial insemination, as a consequence, accelerate the genetic progress of herds (Lucy, 

2001). In 2002, only 6% of dams were submitted to some artificial insemination protocol. In 

2018, the number of FTAI reached 13.3 million procedures, indicating that 86% of the 

inseminations were carried out by FTAI in Brazil. The FTAI has grown 130 times in the last 

16 years, bringing great advances and benefits for beef and dairy cattle. 

Several factors influence the reproductive performance of beef cattle, such as mating season, 

body condition, bull fertility, and nutritional management (Campos et al., 2005). The 

nutritional status of cows in the postpartum period affects the pregnancy rate, as it interferes 

with the growth of the dominant follicle, ovulation, and fertility, having a direct effect on 

GnRH and pituitary gonadotropins, and indirectly on the somatotropic axis (Diskin et al., 

2003). Besides interfering in the growing and development of younger animals, as 

primiparous cows, which require greater nutritional support due to the combined effect of 

their growth and first lactation, which leads to low reproductive efficiency of these animals 

when subjected to periods of food restriction (Spitzer et al., 1995).  The body condition 

score (BCS) is a visual measure used worldwide to monitor the nutritional status and the 

reproductive performance of dams because it is a determining coefficient in the redesign and 

the general productivity of the herd, besides being practical and of low cost (Lake et al., 

2005).  

Many hormones are used in an ovulation synchronization protocol, among them there is the 

progesterone. The use of progesterone-controlled release devices in the vaginal epithelium in 

association with estrogens causes follicular regression and the beginning of a new follicular 

wave (Pratt et al.,1991). The purpose of the device is to maintain supraluteal progesterone 

levels (Baruselli et al., 2006), to increase the fertility until the first estrus (Patterson et al, 

1995) and induce the ovulation in non-cyclical cows (Rhodes et al., 2002; Wheaton and 

Lamb, 2007). When the progesterone intravaginal device (IVD) is removed, drop-in 

progesterone levels occur, allowing final follicle development and ovulation (Carvalho et al, 

2004). 

Cows with normal metabolism have progesterone plasma levels during the estrous cycle 

below 1ng/ml and maximum values between 2.3ng/ml for Zebu breeds (Agarwal et al., 1977), 

therefore progesterone IVD are expected to maintain supraluteal progesterone levels, which 

means above 1ng/ml. The protocols are normally applied in random periods during the 

estrous cycle or in the anestrous period, and to have greater assertiveness in the use of 

progesterone we must guarantee its minimum dosage exogenously. The progesterone IVD use 

with more than one use is being more studied in Brazil because it reduces the cost of a 

synchronization protocol, however, we must investigate if both hormonal doses are adequate 

to all categories, not interfering the herd fertility.  
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Colazo et al. (2004), when submitting crossed Angus heifers to synchronization reported that 

fertility, after the FTAI protocol, of these animals, does not differ when synchronized with 

new or reused progesterone IVD, but decreases when synchronized with reused progesterone 

IVD twice, being 49, 6%, 48% and 45.6% in the pregnancy rate, respectively. Barufi et al. 

(2002) when evaluating the gestation rate of calving Nellore cows, with a high rate of 

anestrus, synchronized with new and reused progesterone IVD, found no difference, reporting 

28.8% and 38.7% in the pregnancy rate, for IVD of new and reused progesterone, 

respectively. 

In beef cattle breeding, it is known that the calving order is a factor that influences the 

pregnancy rate (Grillo et al., 2015), in which primiparous cows have gestation rate around 

15% in the lactation period, and multiparous cows – more than two pregnancies – around 

25% in the same period (Jaume and Moraes, 2002). Primiparous cows, especially, must 

receive a greater nutritional supply so that they are successful in maintaining pregnancy, do 

not interrupt their growth and so that they can conceive in the later reproductive period (Pilau 

and Lobato, 2009). Second-parity cows are a category not much studied yet, because in many 

cases they are considered multiparous cows. However, heifers starting to reproduce earlier, in 

addition to being important to the primiparous, the second-parity cows are also a challenged 

category, demanding care regarding their nutritional requirements, especially during the 

mating period. 

Another factor directly related to good reproductive rates is the semen quality used in FTAI 

(Silva et al., 2015). Low-quality semen may harm the results in a FTAI protocol 

(Januskauskas et al., 2001; Severo, 2009). According to Colégio Brasileiro de Reprodução 

Animal (C.B.R.A., 2013), the semen must follow some criteria to be commercialized and 

used in AI and FTAI, among these are progressive motility, vigor, morphological defects and 

sperm concentration per reed. Thus, several factors determine the fertilization capacity of 

sperm, such as the ones intrinsic to sperm and seminal plasma components. (Parisi et al., 

2014; Kaya et al., 2016). 

This study hypothesizes that primiparous cows, second-parity cows, and multiparous cows 

present different pregnancy rates according to the body condition score and the type of 

progesterone implant used (new or reused once), and that bulls present different results in the 

same animal category. Thus, the purpose of this study is to evaluate the body condition score 

(BCS) effect, the use of a progesterone implant, and the effect of bulls in the gestation rate of 

lactating beef cows, with different calving order, submitted to FTAI protocol. 

2. Materials and Methodology  

This experiment was conducted during the 2017/2018 breeding season, spring-summer, at a 

commercial beef cattle farm located at the interchange of access to Piratini city, in the state of 

Rio Grande do Sul, Brazil, at the coordinates: -31, 7357498, -52.9987845. A total of 623 

Aberdeen Angus beef cows participated in the study. On day zero of the FTAI protocol was 

made a BCS evaluation in the cows, in which the animal with BCS 1 was considered severely 

thin, and the animal with BCS 5 was classified as obese (Ayres et al., 2009). 
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The cows were kept in a native field having a characteristic natural association of forage 

species, composed of a mixture of bahia grass (Paspalum notatum), louisiana grass 

(Axonopus affinis), ryegrass (Lolium multiflorum spp.) and some clover species (Tripholium 

spp.) and with access to water ad libitum. The animals were categorized according to their 

calving order in primiparous (first calving cows with an average age of 23 months), 

second-parity cows (second calving cows with an average age of 32 months) and multiparous 

(adult cows with three or more calves and over 41 months of age). 

The synchronization protocol used for all animals was: D0 IVD progesterone 1.00 g 

(Primer®) for first or second use (New or Reused), randomly distributed among cows, and 

application of 2.00 mg of benzoate of estradiol (BE) (RIC-BE®) intramuscularly (IM); on the 

seventh day (D7) 0.15 mg of D-cloprostenol (Estron®) was applied via IM; removal of IVD, 

application of estradiol cypionate (EC) (ECP®) via IM and 400 IU equine chorionic 

gonadotropin (eCG) (syncro eCG®) via IM occurred on day 9 (D9) and 48 hours after (D11) 

FTAI occurred. Insemination was carried out by two inseminators (Inseminator A and B), 

randomly distributed among the animals, which did not influence the pregnancy rates. 

The semen used was from three breeders of the Aberdeen Angus (Bull A, B, and C), 

distributed homogeneously among the cows. These met the minimum requirement of the 

Colégio Brasileiro de Reprodução Animal, meaning 35% of progressive sperm motility and a 

maximum of 20% of abnormal total sperm after thawing (C.B.R.A, 2013). 

The pregnancy diagnosis was made with transrectal ultrasound, 30 days later FTAI, using a 

portable device (Mindray DP220, Shenzhen, China), coupled to a 5MHz linear transducer. 

The gestation was characterized through the view of the embryo with the heart beating and 

the pregnancy rate was defined as the number of cows divided to the number of cows 

submitted to FTAI. 

The statistical analysis was made with NCSS 7.0 (2007) software. The data were analyzed 

using the Chi-square test, choosing a significance level of 5%, with pregnancy rate expressed 

in absolute frequency and simple percentage.  

3. Results and Discussion 

According to the results presented on table 1, the calving order is a determining factor to the 

gestation rate in caws submitted to FTAI protocol, in which the primiparous category had the 

lower rate when compared to second-parity cows and multiparous cows, (47.1%), (67.3%) e 

(68.9%), respectively (P<0.05). Corroborating with Grillo et al., (2015), who evaluated the 

reproductive efficiency of Nellore cows submitted to FTAI protocol and demonstrated that 

first-calf cows obtained lower pregnancy rates when compared to heifers and multiparous 

cows (45.3%), (86%) e (76.8%), respectively. This low primiparous pregnancy rate is directly 

related to the fact that this is the herd’s most demanding category because, despite the 

reproduction, they are also in a growing phase, which requires great nutritional requirements 

(Franco et al. 2016). Another sub-hypothesis related to this study was that the second-parity 

cows’ category would present an intermediate result between the two other categories, closer 

to the primiparous, which would require more control and attention in the nutritional 
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management. However, the second-parity cows presented the same gestational rate as the 

multiparous cows, evidencing the great importance of concentrating efforts on the 

management of primiparous cows for the gestational repetition, and after this moment these 

animals decrease their needs for growth, without reducing the impact on subsequent 

reproductive cycle performance. 

Primiparous cows with BCS from 3 to 3.5 obtained pregnancy rate lower than second-parity 

cows and multiparous cows (P<0.05), with the same body condition scores (Table 1), 

pointing out the great nutritional need of primiparous cows, because even presenting the 

equal BCS results of the other categories, obtained lower gestational rate. Thus, obtaining 

high pregnancy rates in primiparous cows is a challenge for beef cattle, and separate 

management of these categories is recommended (Lobato et al., 2010). 

Table 1. Value of pregnancy rate of cows submitted to FTAI protocol according to the calving 

order and body condition score (BCS), with distribution absolute (n) and relative (%) 

Calving order 

BCS + (n) 

Average 

2.5 3 3.5 4.0 4.5 5.0 

Primiparous 
17.6% 

(17) 
36.8%b (38) 

51.3%b 

(39) 

64.3% 

(28) 

60% 

(15) 

66.7% 

(3) 

47.1% 

 (140) 

Second-parity 60% (10) 60.7%a (28) 
76.9%a 

(39) 

64% 

(50) 

61.8% 

(34) 

90% 

(10) 

67.3% 

(171) 

Multiparous 25% (12) 69%a (29) 
69%a 

(58) 

67.4% 

(86) 

77.4% 

(84) 

66.7% 

(42) 

68.9% 

(312) 

P 0.06 0.022 0.04 0.90 0.13 0.33 <0.0001 

a, b Average in the column, followed by different letters are different (P <0.05). “n” means 

sample quantity of animals within the BCS x calving order criteria. 

According to the data presented in table 2, it is observed that primiparous cows with BCS 

equal o superior to 3.5 have higher pregnancy rates than animals from the same category with 

BCS less than 3.5 (P<0.05). In the case of second-parity and multiparous cows, the BCS has 

not been shown to affect the pregnancy rate (P>0.05). The BCS, together with weight, are 

related to cyclical ovarian recovery with a consequent positive impact on the conception rate 

(Sawyer et al., 1991). Another factor that contributes to the lower pregnancy rate of 

primiparous cows is that they have a longer average anestrus time, 20 to 30 days longer than 
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that of multiparous cows (Meneghetti and Vasconcelos, 2008). 

Lalman et al. (1997), in an experiment restricting the feeding of primiparous Angus cows to 

reduce the BCS at calving, they observed that the animals with feeding restriction at calving 

took 121 days for the return of the first luteal phase and concluded that the BCS at calving 

was the most important factor for the anestrous period of primiparous cows, in agreement 

with this study, in which primiparous cows with BCS below 3.5 obtained lower pregnancy 

rates than cows with BCS equal to or greater than 3.5. 

Table 2. Percentage of pregnancy rate of cows submitted to FTAI protocol, according to the 

condition scores grouped in less than or equal to 3 (≤3.0) and greater than or equal to 3.5 

(3.5≤), with distribution absolute (n) and relative (%) 

Calving order 

BCS % (n) grouped 

P 

≤3.0 3.5≤ 

Primiparous 30.9% b (55) 57.6%a (85) 0.001 

Second-parity 60.5% (38) 69.2% (133) 0.31 

Multiparous 56.1% (41) 70.7% (271) 0.059 

a, b Average, on the line, followed by different letters are different (P<0.05) “n” means sample 

quantity of animals within the criteria BCS x calving order. 

The data showed on table 3 elucidate that there was no effect of the bulls on the pregnancy 

rate (P>0.05) of cows submitted to FTAI protocol. These data collaborate with Farias et al. 

(2018), in which 216 Braford cows were subjected to the FTAI protocol with two different 

bulls and they did not interfere in the pregnancy rate. 

However, Schenatto et al. (2016) e Luz et al. (2018) observed the influence of the bull used in 

FTAI and concluded that the choice of bulls proved to the technic is a fundamentally 

important factor to obtain great productive results. Thus, tests are important to determine with 

certainty the bulls which may have greater performance in FTAI programs, because, as 

observed by these authors, bulls with approved sperm quality can present different results in 

the FTAI. 
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Table 3. Influence of the bull on the pregnancy rate submitted to the FTAI protocol, according 

to the calving order, with absolute (n) and relative (%) distribution 

Calving order 

BULL 

P 

A B C 

Primiparous 59.5% (37) 39.7% (57) 45.8% (46) 0.187 

Second-parity 74.4% (39) 62.5% (72) 68.3% (60) 0.435 

Multiparous 71.4% (13) 68.4% (126) 73.1% (173) 0.602 

a, b Average, on the line, followed by different letters are different (P<0.05) “n” means sample 

quantity of animals within the criteria bull x calving order. 

The objective of the controlled progesterone release IVD is to keep the supraluteal 

progesterone levels (Baruselli et al., 2006), to increase fertility until the first estrus (Patterson 

et al., 1995) and to induce ovulation in non-cyclical cows (Rhodes et al., 2002; Wheaton and 

Lamb, 2007). Previous studies (Figueredo et al., 2019; Buralli et al., 2019, Cavalieri et al., 

2019) evaluating the possibility to reuse the progesterone IVD in second-parity cows and 

multiparous cows presented controversial results. In this study, it was not observed the 

difference in using once or twice the progesterone IVD to second-parity and multiparous 

cows (P>0.05). According to the results presented in table 4, corroborating with Melo et al. 

(2012) who likewise found no difference, using progesterone IVD (CIDR®). However, these 

results differ from those found by Colazo et al. (2004) and Souza et al. (2015) in which they 

observed a difference between the categories using the CIDR® progesterone IVD, as well as 

Pereira et al. (2018) using the progesterone IVD (DIB®). The divergencies can be explained 

due to the physiological differences from possible stages of the estrous cycle in which the 

animals were, as well as the residual load present in the IVD. Intravaginal 

progesterone-controlled devices may have different doses of progesterone in CIDR® (1.9 g 

of progesterone per device), which is higher than that used in PRIMER® and DIB® (1.0 g 

per device) which explains the difference found by Pereira et al. (2018), which disagrees with 

the present study since the DIB® progesterone IVD also contains 1.00 g of progesterone. 

Progesterone IVDs that are the same in the first use, however, they may differ in their 

residual concentrations in the second, since they release more progesterone when used in 

animals with low endogenous concentrations, resulting in less residual progesterone after the 

first use (Neri et al., 2015). 

In this study, it was observed the difference in the pregnancy rate in primiparous cows, in 

which the animals that received the reused-progesterone IVD presented a greater pregnancy 

rate than the ones which received a new implant (P<0.05). The excess of circulating 

progesterone decreases the frequency of LH pulses, which are essential in follicular 

development (Roberson et al., 1989) and these low frequencies decrease the development of 
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the dominant follicle (Martin, 1984). The size of the dominant follicle is closely related to the 

ovulation and conception rates (Meneghetti et al., 2009; Lopes et al., 2007), with larger 

follicles giving rise to larger corpus luteum and, consequently, it is related to lower rates of 

embryonic resorption, as they are more released increased progesterone production (Perry et 

al, 2005; Perry et al, 2007). 

Table 4. Influence of the use of new progesterone IVD or already used once (1x) on the 

pregnancy rate of cows submitted to the FTAI protocol, according to the calving order, with 

absolute (n) and relative (%) distribution 

Calving Order 

Implant + (n) 

P 

New 1x 

Primiparous 40.62%b (96) 61.4%a (44) 0.02 

Second-parity 64.6% (127) 75.0% (44) 0.20 

Multiparous 73.2% (127) 65.9% (185) 0.17 

a, b Average, on the line, followed by different letters are different (P<0.05) “n” means sample 

quantity of animals within the criteria implant x calving order. 

5. Conclusion 

Primiparous lactating beef cows presented a lower gestation rate comparing to the 

second-parity cows and the multiparous cows, being the body condition the key factor for 

reproductive success. Also, primiparous have better results in the FTAI protocol when the 

second-use progesterone IVD is used. There is no effect of the bull on the gestation rate 

according to the categories of breeding females. Therefore, there are important differences in 

the reproductive performance of beef cows according to the category, mainly with higher 

demands on primiparous. Second-parity and multiparous cows perform equally. 
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