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Artificial insemination (AI) is the first and the most used biotechnologies in reproduction all over the world. Many studies reported the beneficial role of gonadotropin-releasing hormone (GnRH) administrated some hours before the AI or at the artificial insemination time. This study aimed to assess the effect of GnRH analogs given at the time of insemination on the first, second, and third AIs and to assess the economical implications of GnRH administration. We hypothesized that administration of GnRH at the time of insemination would increase ovulation and pregnancy rate. The study was conducted on small farms in northwestern Romania and included animals of the Romanian Brown and Romanian Spotted breeds. Animals in estrous at the first, second, and third inseminations were randomly divided into groups that received GnRH at insemination and groups that did not. A comparison between the groups was performed and the cost of GnRH administration to obtain one gestation was calculated. The GnRh administration increased the pregnancy rate at the first and the second inseminations by 12 and 18%, respectively. For one pregnancy, the cost of GnRH administration was approximately 49 euros for the first insemination group and around 33 euros for the second insemination group. No improvement of the pregnancy rate was observed after the GnRH administration for the cows at the third insemination, so, for this group, no economic statistics were performed.
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1. Introduction

Artificial insemination is the first and the most used biotechnologies in reproduction all over the world. One of the main objectives for both dairy and beef farm cows is to have high reproductive performances (1). Therefore, the viability of cow production systems is limited by reproductive inefficiency, which causes financial losses for cattle producers (2). The fertility rate is the primary indication of reproductive performance, and the establishment of pregnancy following insemination is the primary definition of fertility in most dairy systems (3). Another important reproductive indicator for the cattle system is the pregnancy rate, which we may define as the percentage of eligible cows that become pregnant within a 21-day period (4). A similar characteristic to the pregnancy rate is the first-service conception rate. The conception rate is determined by the number of cows inseminated over a 21-day period divided by the percentage of cows that are pregnant (5). The economic health of the farm is directly impacted by the cows' first-service conception rate. Although the percentage success of the first service ranged from 26.7 to 50.7% in prior research (6, 7), conception during the first service after calving is crucial for cows to operate at their best reproductively. The expense of semen and the work required for heat checking and breeding for numerous AI are modest for this group (8). Factors such as body condition score, peripartum disorders (dystocia, metritis, and retained placenta), cow parities, higher milk yield (>39 kg/day), clinical ketosis, and twin births were associated with low conception at the first service (9–11).

Numerous studies have documented the beneficial effects of administering gonadotropin-releasing hormone (GnRH) at or just before the time of AI (12–16). It was postulated that the administration of a single dose of GnRH synchronizes the preovulatory LH surge and ovulation with the timing of AI. The administration of a GnRH analog at estrus increases peak LH surge and is consequently related to higher progesterone levels after ovulation (12, 13). Moreover, numerous studies (17–20) showed that the luteal phase of the estrus cycle benefited from GnRH hormonal stimulation.

The majority of cattle in Romania are raised in extensive breeding systems with tie-stalls; in small farms with a number of cows <30, and in medium-sized farms with a number of cows <150 (21). During the colder months of the year (5–6 months per year), cows are kept permanently tied in stalls, under shelters, while during the warmer months of the year (6–7 months per year), they are allowed to graze freely all day (21). The average number of cattle per 100 ha in the northwest area was 20.52 in 2018 (22), with the dominating breeds being the Romanian Brown and Romanian Spotted.

This study aimed to assess the effect of GnRH analogs given at the time of AI on the first, second, and third AIs and the economical implication of the GnRH administration. The study involved both Romanian brown and Romanian spotted breeds of cattle, and it was conducted on small farms in northwest Romania.



2. Materials and methods

The study was carried out on small farms in northwestern Romania (n = 58), farms with several animals that range between 3 and 124. The data were collected from three AI operators that performed 1,322 inseminations in the interval between January 2022 and October 2022. The cows that were included in the study were females with condition body scores between 2.5 and 3.5 out of 5 (23), no postpartum pathologies, and at least 45 days after parturition. Before the insemination, each animal underwent a clinical examination, and a clinically healthy diagnosis was established, the animals with intermittent estrus to bull-like behavior, such as mounting, pawing the ground, and bellowing, as well as those with purulent or mucopurulent discharge, were not included in this research. The number of parturitions was not a factor in the selection of the cows, all groups had cows with parturitions ranging from one to four. All the animals were followed with the aim to determine the percent of gestation at the first, second, and third inseminations and were included in three groups: first insemination group (FIG, n = 420), second insemination group (SIG, n = 610), and third insemination group (TIG, n = 292). All three groups were equally and randomly divided into another two groups. FIG was divided into FIG 1 (n = 210) and FIG 2 (n = 210); for the animals included in FIG 1, no treatment was performed on the AI day, and for the animals included in FIG 2, 100 μg D-Phe 6-gonadorelin (2 ml i.m, Gonavet, Veyx-Pharma GmbH) were administrated at the AI time. SIG was divided into Sig 1 (n = 305) and Sig 2 (n = 305). No treatment was performed for Sig 1 group at the AI time, and 100 μg D-Phe 6-gonadorelin (2 ml i.m, Gonavet, Veyx-Pharma GmbH) was administrated for Sig 2 group at the AI time. TIG was divided into TIG 1 (n = 146) and TIG 2 (n = 146); for TIG 1, no treatment at the AI time, and 100 μg D-Phe 6-gonadorelin (2 ml i.m, Gonavet, Veyx-Pharma GmbH) for TIG 2 group at the AI time (Table 1).


TABLE 1 Groups and results.
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The insemination was performed after clinical visual observation of some of the following estrus signs: mounting or attempting to mount other cattle, standing to be mounted by other cattle, smelling other females, following up other females, bellowing, depressed appetite, nervous and excitable behavior, mud on hindquarters and sides of cattle, roughed up tail hair, vulva swelling and reddening, clear vaginal mucous discharge, and mucous smeared on the rump. The insemination was performed approximately 8–12 h after the estrus detection.

For all groups (n = 6) was estabilished the percent of gestation, and the pregnancy was diagnosed by ultrasonography 35–45 days after the insemination. Females diagnosed empty from FIG 1 and FIG 2 groups were included in the following groups, SIG groups and TIG groups, respectively. Empty animals in FIG 2 and SIG 2 were not included in other groups.

We took an injection cost of 6 euros to calculate the financial effects of the GnRH administration; typically, the cost of one administration of GnRH in our country ranges from 6 to 12 euros. The following calculation was used to determine the GnRH administration's benefit:

CG = IG2 × 6:Pd

Where,

CG (Euros) = cost for 1 gestation

6 (Euros) = price for GnRH administration

IG2 (number) = number of inseminated animals for the second group (FIG2, SIG2, TIG2)

Pd (number) = pregnancy differences between Group 2 and 1 (FIG2-FIG1, SIG2-SIG1)

All data were entered into Microsoft Excel and statistically analyzed to demonstrate the favorable impact of GnRH at the AI time on small farms in the northwest of Romania. A comparison between the groups was done. To compare the groups and find the significant variation, the t-test was used.



3. Results

The overall pregnancy rate in this research was 53% (704/1320), 47% (313/661) for the groups in which ovarian stimulation with GnRH was not conducted, and 59% (391/661) for the groups where it was performed.


3.1. First insemination groups

In the case of the cows at the first insemination, the GnRH hormonal stimulation increased the pregnancy rate. From 210 cows who were artificially inseminated without the use of GnRH (group FIG1), 113 animals (54%) had gestation confirmed. Of the 210 animals who were inseminated for the first time using GnRH injection (group FIG2), 139 (66%) had gestation confirmed (Table 1, Figure 1). After comparing these two groups, a significant difference (t-test value of 0.0045 at p = 0.5) was found.
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FIGURE 1
 Pregnancy rate for each group.


The economic statistics showed that for improving the pregnancy with one gestation, it is necessary to spend approximately 49 Euros.



3.2. Second insemination groups

The administration of GnRH at the AI time in the case of second insemination was likewise linked to a rise in the pregnancy rate. From 305 inseminations performed for the SIG1 group, a total number of 146 pregnancies (48%) was obtained. In the case of the SIG2 group, in which 201 pregnancies were obtained from 305 inseminations, the rate of pregnancy was 66% (Table 1, Figure 1). A significant difference was also obtained after the t-test determination (0.00011 at p < 0.5). The cost to improve the pregnancy rate with one gestation for the SIG2 group was somewhere around 33 Euros.



3.3. Third insemination groups

In our investigation, the third insemination did not have the same effects as the first two groups when GnRH was administered. The pregnancy rate for the TIG1 group was 37%, with 54 of the 146 inseminated cows having gestations that were confirmed. Pregnancy was confirmed in 51 cases in the TIG2 group, which had a slightly lower pregnancy rate (35%) than the TIG 1 group (Table 1). No significant differences were obtained (t-test value of 0.35 at p < 0.5) after the comparison of these two groups. This group did not have economic statistics run because there was no improvement in the pregnancy rate.




4. Discussion

To achieve the goal of annual calving in cattle, the open days may only be split by a maximum of 90 days (24). Numerous tactics were employed to boost the rate of conception during the initial insemination in order to accomplish this goal (25–28). In earlier research, GnRH and human chorionic gonadotropin (hCG) were utilized to improve ovulation and conception rates (29, 30).

According to Kim and Jeong (31), cows that failed to conceive required more money to be spent on reproductive treatment ($55.40) and other management ($567.00) than cows that conceived after the first insemination. These findings suggest that GnRH treatment at the first AI is a wise choice for the farmers when balanced against the cost of GnRH administration in our study.

Similar to the results of our investigation, Kaim et al. (14) observed an increase in conception rate following injection of GnRH, from 36.0 to 61.5% in cows with lower body condition and from 42.2 to 63.2% in primiparous cows. The difference in conception rates between the treated group and the non-treated group in the current study was less evident. The explanation can be the fact that in our study the animals were selected randomly, and we did not choose groups with small reproduction indices (cows with lower body condition/primiparous cows).

The second insemination may still provide a chance to meet the aim of one calf per year if there is appropriate reproductive management (heat detection and insemination) on the farm. In our study, the pregnancy rate for the second insemination group was similar to that of the first insemination group (66%), but it was lower for the unstimulated group (SIG1) (48 vs. 54%). When GnRH was administered during AI, the pregnancy rate for the SIG2 group vs. the SIG 1 group increased considerably (t-test value 0.000011). The price with the GnRH administration was less than for the first group, at roughly 33 Euros (Figure 2).
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FIGURE 2
 Cost with GnRH administration to obtain 1 pregnancy.


The pregnancy improvement and the cost of the GnRH administration demonstrate that the second insemination cows gain more from the GnRH administration than the first insemination cows do. Hubner et al. (32) observed no benefits of GnRH treatment at the A.I. time for cows diagnosed in estrus by traditional estrus detection or an automated activity-monitoring system, they reported pregnancy rates between 35 and 43% for treated cows and no treated cows. The benefit of GnRH administration can be attributed to two factors: cows detected in estrus who fail to ovulate, 6.5–44% (33, 34), or cows who have delayed ovulation (>35 h after estrus = 10%) (35). Since cows that do not ovulate are unable to become pregnant, increasing the ovulation rate would have an impact on the conception rate (32). As in our study, Burnett et al. (36) showed that GnRH at the time of AI increased the pregnancy rate for cows found in estrus.

Hubner et al. (32) reported a lower pregnancy rate for cows receiving the first service compared with herd mates receiving ≥2 services. In our study, the lower pregnancy rate was found in the third group (35 and 37%), in the case of the cows at the third insemination. A meta-analysis about the effects of GnRH on conception at the time of insemination published by Morgan and Lean (35) explained that the benefits of GnRH administration at AI were only present for ≥2 services. Valenza et al. (37) were unable to replicate the benefits of GnRH for ≥2 services. We demonstrated, in this study, the benefit of GnRH administration for the first two services, but, in the case of the third service, the treatment did not have the same effect; no differences were observed between the hormonal-stimulated and the non-hormonal-stimulated group (37 vs. 35%).

Repeat breeding (RB), defined as cows' failure to conceive from three or more regularly spaced services in the absence of detectable abnormalities, is a costly problem for cows' farmers (38). Repeat breeding (RB) is a significant issue in cattle breeding that causes significant economic loss since it results in more inseminations, longer calving intervals, and higher culling rates (39). The GnRH administration carried out in our study showed that GnRH is not a good choice in the treatment of RB, as the effectiveness of GnRH administration at the AI time is lost after the second service.



5. Conclusion

The pregnancy rate in the group of cows at the first and second services (12 and 18%) increased as a result of the administration of GnRH at the time of AI. The cost with the GnRH administration to obtain one pregnancy was 49 Euros at the first insemination at 33 Euros at the second insemination. In the case of cows at the third service, no advantage was seen following the GnRH administration. In addition, a thorough examination of the reproductive system is required during the third insemination to determine the cause of infertility.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The animal study was reviewed and approved by the Bioethics Commission of the USAMV CLUJ NAPOCA. Written informed consent was obtained from the owners for the participation of their animals in this study.



Author contributions

DB and LB: conceptualization, formal analysis, and writing—review and editing. DB and PO: methodology and investigation. RC: statistical analysis, writing, and validation. DB: writing—review and editing. LB: conceptualization, formal analysis, supervision, methodology, and writing—original draft. All authors contributed to the article and approved the submitted version.



Acknowledgments

The authors would like to thank the herd owners for allowing us to use their farms and cows to conduct the study. A special thanks go to the DVM PO who supported us and carried out the research on the farms.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Burnett TA, Madureira AM, Bauer JW, Cerri RL. Impact of gonadotropin-releasing hormone administration at the time of artificial insemination on conception risk and its association with estrous expression. J Dairy Sci. (2022) 105:1743–53. doi: 10.3168/jds.2021-20156

 2. Bellows DS, Ott SL, Bellows RA. Review: cost of reproductive diseases and conditions cattle. Prof Anim Sci. (2002) 18:26–32. doi: 10.15232/S1080-7446(15)31480-7

 3. Lucy MC. Symposium review: Selection for fertility in the modern dairy cow—Current status and future direction for genetic selection. J Dairy Sci. (2019) 102:3706–21. doi: 10.3168/jds.2018-15544

 4. James DF, Andrew S. Reproductive performance in a select sample of dairy herds. J Dairy Sci. (2013) 96:1269–89. doi: 10.3168/jds.2012-5805

 5. Poock S, Horner J, Milhollin R. Missouri Dairy Growth Council: Dairy Cattle Reproductive Manual. 2009, University of Missouri. Missouri: University of Missouri Extenstion Commercial Agriculture Program.

 6. Tadesse B, Reda AA, Kassaw NT, Tadeg W. Success rate of artificial insemination, reproductive performance and economic impact of failure of first service insemination: a retrospective study. BMC Vet Res. (2022) 18:226. doi: 10.1186/s12917-022-03325-1

 7. Morgan WF, Lean IJ. Gonadotrophin-releasing hormone treatment in cattle: a meta-analysis of the effects on conception at the time of insemination. Aust Vet J. (1993) 70:205–9. doi: 10.1111/j.1751-0813.1993.tb03304.x

 8. Minick JB, Totir LR, Kachman SD, Fernando RL, Wilson DE. Pregnancy rate and first-service conception rate in Angus heifers. J Anim Sci. (2006) 84:2022–5. doi: 10.2527/jas.2005-615

 9. Siddiqui MAR, Das ZC, Bhattacharjee J, Rahman MM, Islam MM, Haque MA, et al. Factors affecting the first service conception rate of cows in smallholder dairy farms in Bangladesh. Reprod Domestic Anim. (2013) 48:500–5. doi: 10.1111/rda.12114

 10. Tillard E, Humblot P, Faye B, Lecomte P, Dohoo I, Bocquier F. Postcalving factors affecting conception risk in Holstein dairy cows in tropical and sub-tropical conditions. Theriogenology. (2008) 69:443–57. doi: 10.1016/j.theriogenology.2007.10.014

 11. Grimard B, Freret S, Chevallier A, Pinto A, Ponsart C, Humblot P. Genetic and environmental factors influencing first service conception rate and late embryonic/foetal mortality in low fertility dairy herds. Anim Reprod Sci. (2006) 91:31–44. doi: 10.1016/j.anireprosci.2005.03.003

 12. Roth Z, Kressel YZ, Lavon Y, Kalo D, Wolfenson D. Administration of GnRH at onset of estrus, determined by automatic activity monitoring, to improve dairy cow fertility during the summer and autumn. Animals. (2021) 11:2194. doi: 10.3390/ani11082194

 13. Rosenberg M, Chun S, Kaim M, Herz Z, Folman Y. The effect of GnRH administered to dairy cows during oestrus on plasma LH and conception in relation to the time of treatment and insemination. Anim Reprod Sci. (1991) 24:13–24. doi: 10.1016/0378-4320(91)90078-E

 14. Kaim M, Bloch A, Wolfenson D, Braw-Tal R, Rosenberg M, Voet H, et al. Effects of GnRH administered to cows at the onset of estrus on timing of ovulation, endocrine responses, and conception. J Dairy Sci. (2003) 86:2012–21. doi: 10.3168/jds.S0022-0302(03)73790-4

 15. Armengol-Gelonch R, Mallo JM, Ponté D, Jimenez A, Valenza A, Souza AH. Impact of phase of the estrous cycle and season on LH surge profile and fertility in dairy cows treated with different GnRH analogs (gonadorelin vs. buserelin). Theriogenology. (2017) 91:121–6. doi: 10.1016/j.theriogenology.2017.01.001

 16. Amiridis GS, Tsiligianni TH, Dovolou E, Rekkas C, Vouzaras D, Menegatos I. Combined administration of gonadotropin-releasing hormone, progesterone, and meloxicam is an effective treatment for the repeat-breeder cow. Theriogenology. (2009) 72:542–8. doi: 10.1016/j.theriogenology.2009.04.010

 17. Besbaci M, Abdelli A, Minviel JJ, Belabdi I, Kaidi R. Raboisson D. Association of pregnancy per artificial insemination with gonadotropin-releasing hormone and human chorionic gonadotropin administered during the luteal phase after artificial insemination in dairy cows: a meta-analysis. J Dairy Sci. (2020) 103:2006–18. doi: 10.3168/jds.2019-16439

 18. López-Gatius F, Garcia-Ispierto I. Treatment with an elevated dose of the GnRH analogue dephereline in the early luteal phase improves pregnancy rates in repeat-breeder dairy cows. Theriogenology. (2020) 155:12–6. doi: 10.1016/j.theriogenology.2020.06.011

 19. García-Guerra A, Sala RV, Carrenho-Sala L, Baez GM, Motta JCL, Fosado M, et al. Postovulatory treatment with GnRH on day 5 reduces pregnancy loss in recipients receiving an in vitro produced expanded blastocyst. Theriogenology. (2020) 141:202–10. doi: 10.1016/j.theriogenology.2019.05.010

 20. Van der Laan JSM, Vos PLAM, Van den Borne BHP, Aardema H, Van Werven T. Reproductive hormone use and its association with herd-level factors on Dutch dairy farms. J Dairy Sci. (2021) 104:10854–62. doi: 10.3168/jds.2020-19786

 21. Popescu S, Borda C, Sandru DC, Hegedus CI. The prevalence of loser cows in extensive breeding systems in Transylvania. J Vet Anim Sci. (2010) 34:519–24. doi: 10.3906/vet-0810-46

 22. Buliga-Stefanescu A. Analysis of the cattle sector in Romania. Res J Agric Sci. (2019) 51:3.

 23. Bell MJ, Maak M, Sorley M, Proud R. Comparison of methods for monitoring the body condition of dairy cows. Front Sust Food Syst. (2018) 2:80. doi: 10.3389/fsufs.2018.00080

 24. Hamid M, Abduraman S, Tadesse B. Risk factors for the efficiency of artificial insemination in dairy cows and economic impact of failure of first service insemination in and around Haramaya Town, Oromia Region, Eastern Ethiopia. Vet Med Int. (2021) 2021:6622487. doi: 10.1155/2021/6622487

 25. Bishop BE, Thomas JM, Abel JM, Poock SE, Ellersieck MR, Smith MF, et al. Split-time artificial insemination in beef cattle: I–Using estrous response to determine the optimal time (s) at which to administer GnRH in beef heifers and postpartum cows. Theriogenology. (2016) 86:1102–10. doi: 10.1016/j.theriogenology.2016.03.043

 26. Bishop BE, Thomas JM, Abel JM, Poock SE, Ellersieck MR, Smith MF, et al. Split-time artificial insemination in beef cattle: III. Comparing fixed-time artificial insemination to split-time artificial insemination with delayed administration of GnRH in postpartum cows. Theriogenology. (2017) 99:48–52. doi: 10.1016/j.theriogenology.2017.04.046

 27. Bisinotto RS, Lean IJ, Thatcher WW, Santos JEP. Meta-analysis of progesterone supplementation during timed artificial insemination programs in dairy cows. J Dairy Sci. (2015) 98:2472–87. doi: 10.3168/jds.2014-8954

 28. Thomas JM, Poock SE, Ellersieck MR, Smith MF, Patterson DJ. Delayed insemination of non-estrous heifers and cows when using conventional semen in timed artificial insemination. J Anim Sci. (2014) 92:4189–97. doi: 10.2527/jas.2014-7827

 29. Burns MG, Buttrey BS, Dobbins CA, Martel CA, Olson KC, Lamb GC, et al. Evaluation of human chorionic gonadotropin as a replacement for gonadotropin-releasing hormone in ovulation-synchronization protocols before fixed timed artificial insemination in beef cattle. J Anim Sci. (2008) 86:2539–48. doi: 10.2527/jas.2008-1122

 30. Giordano JO, Wiltbank MC, Guenther JN, Ares MS, Lopes G, Herlihy MM, et al. Effect of presynchronization with human chorionic gonadotropin or gonadotropin-releasing hormone 7 days before resynchronization of ovulation on fertility in lactating dairy cows. J Dairy Sci. (2012) 95:5612–25. doi: 10.3168/jds.2011-5035

 31. Kim IH, Jeong JK. Risk factors limiting first service conception rate in dairy cows and their economic impact. Asian Aust J Anim Sci. (2019) 32:519–26.

 32. Hubner AM, Canisso IF, Peixoto PM, Conley AJ, Lima FS. Effect of gonadotropin-releasing hormone administered at the time of artificial insemination for cows detected in estrus by conventional estrus detection or an automated activity-monitoring system. J Dairy Sci. (2022) 105:831–41. doi: 10.3168/jds.2021-21011

 33. Sartori R, Haughian JM, Shaver RD, Rosa GJM, Wiltbank MC. Comparison of ovarian function and circulating steroids in estrous cycles of Holstein heifers and lactating cows. J Dairy Sci. (2004) 87:905–20. doi: 10.3168/jds.S0022-0302(04)73235-X

 34. López-Gatius F, López-Béjar M, Fenech M, Hunter RHF. Ovulation failure and double ovulation in dairy cattle: risk factors and effects. Theriogenology. (2005) 63:1298–307. doi: 10.1016/j.theriogenology.2004.06.010

 35. Bloch A, Folman Y, Kaim M, Roth Z, Braw-Tal R, Wolfenson D. Endocrine alterations associated with extended time interval between estrus and ovulation in high-yield dairy cows. J Dairy Sci. (2006) 89:4694–702. doi: 10.3168/jds.S0022-0302(06)72520-6

 36. Burnett TA, Madureira AML, Bauer JW, Gomes WA, Cerri RLA. Interaction of estrous expression and progesterone on the impact of GnRH administration at the time of AI on pregnancy and ovulation rates. J Dairy Sci. (2019) 102:275.

 37. Valenza A, Giordano JO, Lopes Jr G, Vincenti L, Amundson MC, Fricke PM. Assessment of an accelerometer system for detection of estrus and treatment with gonadotropin-releasing hormone at the time of insemination in lactating dairy cows. J Dairy Sci. (2012) 95:7115–27. doi: 10.3168/jds.2012-5639

 38. Gustafsson H, Emanuelson U. Characterisation of the repeat breeding syndrome in Swedish dairy cattle. Acta Vet Scand. (2002) 43:115–25. doi: 10.1186/1751-0147-43-115

 39. Lafi SQ. Kaneene, JB, Black, JR, Lloyd, JW. Epidemiological and economic study of the repeat breeder syndrome in Michigan dairy cattle II Economic modeling. Prev Vet Med. (1992) 14:99–114. doi: 10.1016/0167-5877(92)90088-W



OPS/images/fvets-10-1167387-t001.jpg
First insemination

Second insemination
group

Third insemination group
(n=292)

Groups

FIGI (n = 210) \ FIG 2 (n=210)

(n = 610)

SIG1(n=305) | SIG2(n=305)

TIG (n = 146) TIG2 (n = 146)

Hormonal stimulation at A

100 pug D-Phe
6-gonadorelin

100 jug D-Phe
6-gonadorelin

= 100 g D-Phe
6-gonadorelin

Pregnancy rate (Number/percent)

113/54% l 139/66%

146/48% 201/66%

54/37% 51/35%

CG

49 Euros

33 Euros






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Economical implications and the impact of gonadotropin-releasing hormone administration at the time of artificial insemination in cows raised in the extensive system in North Romania



		1. Introduction



		2. Materials and methods



		3. Results



		3.1. First insemination groups



		3.2. Second insemination groups



		3.3. Third insemination groups







		4. Discussion



		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
, frontiers | Frontiers in Veterinary Science

Economical implications and the
impact of gonadotropin-releasing
hormone administration at the
time of artificial insemination in
cows raised in the extensive
system in North Romania





OPS/images/fvets-10-1167387-g001.gif





OPS/images/fvets-10-1167387-g002.gif









OPS/images/crossmark.jpg
(®) Check for updates





OPS/images/logo.jpg
& frontiers | Frontiers in Veterinary Science





