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Introduction: Fertility in dairy cows is determined by accurate hormonal control and well-
timed insemination, which depend on genetic background, parity, and the period between 
calving and insemination. Optimizing these factors is associated with efficient ovulation, clear 
estrus behavior, and improved conception outcomes. This study examined how breed, parity, 
and the interval from calving to first insemination (IC-FI) influence estrus expression and 
conception rate after hormonal synchronization and artificial insemination (AI) in Algerian 
dairy herds.
Materials & Methods: A total of 105 healthy cows aged 2–5 years (66 Montbéliarde [MB]
and 39 Prim’Holstein [PH]) with body condition scores (BCSs) ≥2 were enrolled from two 
intensive farms in Setif, northeastern Algeria. Animals received prostaglandin F₂α (PGF₂α) 
alone or combined with gonadotropin-releasing hormone (GnRH). Estrus detection was 
performed visually, and pregnancy was confirmed by ultrasonography at 30 days followed 
by rectal palpation at 45 days.
Results: Overall, estrus expression was moderate (53%), while conception success reached 
70%, aligning with results from efficiently managed herds. The PGF₂α-only treatment 
yielded the best performance. Parity significantly affected estrus manifestation (P<0.05), with 
multiparous (MP) cows exhibiting more visible heat signs, whereas longer IC–AI1 intervals 
were associated with higher conception rates (P<0.05). Breed had no significant influence.
Conclusion: These findings indicate that a simple PGF₂α-based protocol can produce 
satisfactory fertility outcomes under Algerian conditions. Considering parity and insemination 
timing may further enhance reproductive success. Broader studies integrating nutritional and 
health factors are recommended to better understand their combined effects on fertility.
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1. Introduction

eproductive efficiency in dairy herds has 
shown a steady decline over recent de-
cades, mainly as a consequence of the ge-
netic and management emphasis on milk 
yield [1]. In Algeria, dairy cattle provide 
nearly 80% of the national milk supply, 

yet the overall herd size has diminished in recent years. 
The national dairy herd is estimated at about one million 
head, among which imported dairy breeds—principally 
Holstein (H), Montbéliarde (MB), and Fleckvieh (FV)—
represent approximately 30% [2].

The Sétif region, located in northeastern Algeria, is one 
of the country’s leading dairy production zones, with 
around 77,000 cows [3]. Despite this potential, repro-
ductive inefficiency remains a limiting factor for pro-
ductivity. Declining fertility indices and longer calving 
intervals have hindered the goal of achieving one calf per 
cow per year, thereby affecting farm profitability.

Reproductive management tools such as estrus syn-
chronization and artificial insemination (AI) are widely 
used to enhance fertility and accelerate genetic improve-
ment [4, 5]. However, variable results among farms high-
light the influence of local conditions and management 
practices. This study provides new insights by directly 
comparing the reproductive performance of cows treated 
with prostaglandin F₂α (PGF₂α) alone with that of cows 
treated using combined hormonal protocols under field 
conditions in Sétif. We also investigated how breed, par-
ity, and the interval from calving to first insemination 
(IC–AI1) influence estrus expression and conception 
rates, aiming to generate practical recommendations for 
improving fertility management in Algerian dairy herds.

2. Material and Methods 

2.1. Study location

This research was carried out on two intensive dairy farms 
situated in the Sétif region of northeastern Algeria (36°11′N, 
5°24′E; 1,080 m elevation). The trial was carried out during 
spring (March–June), characterized by moderate tempera-
tures (18–28 °C) and low thermal stress. A total of 105 cyclic 
cows and heifers were selected after confirming normal re-
productive status by rectal palpation. The group included 39 
primiparous (PP) and 66 multiparous (MP) animals, aged 
between 2 and 5 years. The herd consisted of 66 MB and 
39 Prim’Holstein (PH) cows. All animals were clinically 
healthy, free from structural defects, and maintained a body 
condition score (BCS) greater than 2 on a 1–5 scale, as de-

scribed by Campanile et al. (2010) [6]. Reproductive proce-
dures were conducted between 55 and 90 days postpartum. 
Throughout the experiment, all cows were managed 
under uniform housing, feeding, and breeding condi-
tions. Animals presenting any postpartum disorders 
(retained placenta, metritis, or endometritis) were ex-
cluded from the study population. Animals were kept 
apart from the general herd until AI was completed. 
Reproductive performance indicators were assessed as fol-
lows:

Estrus response rate (ER): defined as the total number of 
cows/heifers observed in estrus divided by the total number 
of females subjected to reproduction in each group ×100.

Conception rate: defined as the total number of cows/
heifers pregnant divided by the total number of insemi-
nated females in each group ×100.

2.2. Experimental protocols 

The cows were randomly distributed into three experi-
mental groups of 35 animals each. One group received 
two injections of PGF₂α alone, while the other two 
groups were treated with PGF₂α in combination with 
either a single (GP) or double (GPG) administration of 
gonadotropin-releasing hormone (GnRH).

2.3. Determination of factor effects 

Three main factors were evaluated in this study: breed, 
parity, and the interval between calving and IC–AI1.

● The cows belonged to two genetic groups: PH and 
MB.

● Animals were also categorized according to parity 
into PP and MP groups.

● The calving-to-insemination interval was classified 
into two periods: Class 1 (55–69 days postpartum; n=76) 
and class 2 (70–90 days postpartum; n=29).

2.4. Estrus detection and pregnancy diagnosis

Estrus detection was performed through direct visual 
observation, as automated detection systems were un-
available on the participating farms. Despite its limita-
tions, visual detection remains a valid approach in field 
conditions when performed by trained staff [7, 8]. Lack 
of heat-detection aids (tail chalking, pedometers, activity 
monitors) may have underestimated estrus expression, 
representing a known limitation of this study. 
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AI was performed when cows exhibited visible signs 
of estrus. Heat detection was carried out through vi-
sual observation twice daily, each session lasting ap-
proximately 30 minutes. To eliminate operator bias, all 
inseminations were performed by a single experienced 
veterinarian from National Center for AI and Genetic 
Improvement (CNIAAG). The presence and consisten-
cy of cervical mucus on the day of insemination were 
also considered to confirm estrus. Pregnancy was diag-
nosed by ultrasonography 30 days after insemination 
and verified through rectal palpation at 45 days post-AI.

Semen used for insemination was supplied by the 
CNIAAG. It originated from two bulls: INDOR (MB 
breed) and HAELTOP (H breed). All inseminations were 
conducted by a CNIAAG-certified veterinarian. The po-
tential influence of the sire was additionally evaluated 
with respect to conception rate and offspring sex ratio.

To ensure semen consistency, inseminations were car-
ried out using semen from two CNIAAG-proven bulls 
with similar fertility indices, and the same semen batch 
was used across all treatments.

2.5. Statistical analysis

Data analysis was performed using SAS software (ver-
sion 9.12). The main objective was to evaluate how 
different synchronization treatments influenced estrus 
response, pregnancy, and conception rates among the 
experimental groups. Differences in reproductive per-
formance between groups were tested using the chi-
square (χ²) test, and results were considered statistically 
significant at P<0.05. The normality of continuous vari-
ables was verified using the Shapiro–Wilk test. Chi-
square analysis was complemented by descriptive sta-
tistics (Mean±SD), and 95% confidence intervals (CI) 
were calculated where appropriate.

3. Results

3.1. Evaluation of reproductive performance

This experiment assessed reproductive performance in 
PH and MB dairy cows, focusing on estrus response and 
conception rates. Table 1 summarizes the overall out-
comes for these parameters. Estrus detection was based 
on behavioral observation, particularly when a cow 
stood immobile while being mounted by another. Fe-
cundity was evaluated using the interval from IC–AI1, 
while fertility was measured through the conception rate. 
Out of 105 cyclic cows subjected to synchronization 
treatments using either prostaglandin alone or prosta-

glandin combined with GnRH, 57 animals (53%) exhib-
ited visible estrus, and 40 of these (70%) conceived suc-
cessfully. The prostaglandin-only protocol produced the 
most favorable reproductive outcomes, with an estrus 
response of 60% and a conception rate of 75%, com-
pared to 50% and 65% in the combined PGF₂α + GnRH 
groups, respectively.

3.2. Factors influencing fecundity and fertility

The study examined several sources of variation, 
namely breed, parity, and the IC–AI1. The influence of 
these factors on reproductive performance is summa-
rized in Table 2.

With regard to breed, MB cows showed a slightly 
higher ER compared to PH cows (56.06% vs 51.28%; 
P=0.497). Similarly, conception rates were comparable 
between the two breeds (70.72% vs 70%; P=0.966). 
These results indicate no statistically significant differ-
ences (P>0.05) in either estrus response or conception 
performance between breeds.

For parity, out of the 57 cows that displayed estrus, 
16 were PP (16/39; 41.02%) and 41 were MP (41/66; 
62.12%). This difference was significant (P<0.05), indi-
cating that older cows expressed estrus more frequently 
than younger cows. Conception rate also varied slightly 
between these groups, with 62.5% (10/16) in PP and 
73.17% (30/41) in MP cows (P=0.106), though this dif-
ference was not statistically significant.

Concerning the IC–AI1 interval, average estrus de-
tection was similar between cows inseminated within 
55–69 days and those inseminated between 70–90 days 
postpartum (62.53% vs 58.62%; P=0.393). However, 
conception rate was significantly higher in cows bred 
after 70 days postpartum (82.35%) compared to those 
inseminated earlier (65%; P<0.05). This suggests that 
extending the interval between calving and insemination 
improves conception outcomes.

4. Discussion

The ER obtained in this study was higher than that re-
ported by Demetrio et al. [1] in H cows but lower than 
those observed by Colazo and Ambrose [9] and Rapha-
lalani et al. [10], who recorded 68% and 75%, respec-
tively. This difference may be attributed to variations 
in synchronization protocols, especially those using 
hormonal combinations beyond prostaglandins. Non-
responding cows might have failed to exhibit behavioral 
signs of estrus due to the absence of mounting partners 

Boucif A, et al. Factors Affecting Estrus Response and Conception After Artificial Insemination. Arch. Razi Inst. 2026; 81(4):931-936. 

https://archrazi.areeo.ac.ir/


934

July & August 2026, Volume 81, Issue 4

or silent heat episodes. Çevik et al. [11] noted that estrus 
detection rates below 50% are frequent in dairy herds, 
particularly in high-yielding cows, where increased milk 
production is associated with lower circulating estra-
diol and shorter estrus periods. Furthermore, as Rao et 
al. [12] indicated, mounting frequency tends to increase 
when several cows are simultaneously in heat, improv-
ing detection rates.

The conception rate reported in this study is compa-
rable to that obtained by Mouffok et al. [13] in eastern 
Algeria (64%) and Belay et al. [14] in Ethiopia (60.4%). 
Such variation could be related to differences in hor-
monal treatments, environmental conditions, and man-
agement systems. Nutritional and metabolic status are 
known to affect fertility, especially during early lactation 
when energy deficits are common [5, 15]. Additionally, 
environmental stresses such as high temperature and 
prolonged drought may impair fertilization and embryo 
survival [16].

Regarding breed influence, MB cows showed slightly 
higher ERs than PH cows, although the difference was 
not significant. Literature indicates that fertility varies 

among breeds; Hs typically exhibit lower reproductive 
performance and longer calving-to-conception intervals 
compared to dual-purpose breeds [17–19]. The weaker 
estrus signs in PH cows could be related to shorter or 
silent heat, as reported by Tada et al. [18]. Bouamra et 
al. [19] also found a longer calving-to-first-AI interval 
in Hs compared to MBs. The present results were lower 
than those reported by Ben Salem et al. [20] in Tunisia 
and by Mouffok et al. [13] in Algeria. Breed differences 
in estrus behavior, including shorter estrus duration and 
fewer mounting activities, were also highlighted by Ori-
huela [21], who noted that cattle raised on pasture spend 
less time expressing estrus. Similarly, Zebu breeds are 
known to exhibit shorter and less intense estrus com-
pared to exotic breeds [22].

With respect to fertility parameters, PH cows achieved 
a conception rate of 70%, which exceeds the 40% re-
ported by Ben Salem et al. [20]. Since all animals were 
kept under identical management and nutrition, this vari-
ation is likely due to genetic differences and reproduc-
tive history, particularly postpartum recovery and milk 
yield. High-producing cows are more prone to thermal 
stress, which negatively affects fertility [23, 24]. This 

Table 1. Comparative effectiveness between protocols based on prostaglandins alone or combined to PGF2αin Algerian cattle 
breeding (n=105)

Reproductive performance
Heat Induction Protocols

PGF2α GPG GP Average

Estrus response rate 74% 49% 40% 53%

Conception rate 73% 65% 71% 70%

Table 2. Influencing factors on overall estrus response and conception rates in Algerian cattle breeding (n=105)

Variables Category
No. (%) 

P
%

P
Estrus Response Conception Rate 

Breed
PH 39(51.28)

0.497
70.00

0.966
MB 66(56.06) 70.72

Parity
PP 39(41.02)

0.0028
62.5

0.106
MP 66(62.12) 73.17

IC–AI1
1st class 76(52.63)

0.393
65

0.024
2nd class 29(58.62) 82.35

Abbreviations: PH: Prim Holstein; MB: Montbeliard; PP: Primiparous; MP: Multiparous; IC-AI1: Interval calving–first artificial 
insemination. 

Note: First class: 55-69 D; Second class: 70-90 D.
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highlights the need to balance selection for milk produc-
tion with reproductive performance. However, as fertil-
ity traits are generally low in heritability and difficult to 
measure, indirect indicators such as BCS or milk fatty 
acid profile, as proposed by Miglior et al. [15], may be 
useful alternatives in selection programs.

Concerning parity, our results showed that MP cows ex-
hibited higher estrus expression than PP cows, although 
conception rates were not significantly different. While 
some studies [25] suggest that PP cows respond better to 
estrus synchronization, this discrepancy may reflect differ-
ences in energy balance, milk production, or management 
conditions. In our study, MP cows may have expressed es-
trus more visibly due to stronger behavioral signs, even if 
their overall conception advantage was minimal. Lane et 
al. [26] also reported that parity had no significant effect 
on fertility (P>0.05), supporting the idea that observed dif-
ferences in estrus expression do not necessarily translate to 
large differences in conception outcomes.

Regarding the interval between calving and IC–AI1, 
most dairy farmers tend to increase this interval for high-
yielding cows, believing it improves conception rates. 
Buckley et al. [27] reported higher first-service concep-
tion rates when this interval exceeded 75 days, while 
Pursley et al. [28] found lower pregnancy rates in cows 
inseminated between 60 and 75 days postpartum. This 
has been attributed to the negative energy balance and 
incomplete uterine recovery occurring during the early 
postpartum period [16]. Extending the voluntary waiting 
period allows the reproductive tract and the hormonal 
system to return to normal function before insemination. 

5. Conclusion 

This study demonstrates that fertility in dairy cows is 
influenced by several factors, particularly parity and the 
interval between calving and IC–AI1. Although breed 
differences were not significant, MB cows tended to 
show slightly better estrus response. Prolonging the IC–
AI1 interval beyond 70 days postpartum improved con-
ception success.

However, some methodological limitations should be 
acknowledged. Estrus detection was performed only vi-
sually, twice daily, without the use of detection aids such 
as tail chalking, pedometers, or activity monitors, which 
may have led to an underestimation of estrus expres-
sion. Another limitation of this study is the unbalanced 
sample sizes between IC–AI1 groups (76 vs 29), which 
may have affected the statistical power and precision of 
the comparison. Finally, nutritional status and health pa-

rameters were not systematically recorded, which could 
influence estrus expression and conception outcomes.

Future studies involving larger herds and considering 
additional health, nutritional, and genetic parameters are 
needed to better identify the key determinants of repro-
ductive efficiency in Algerian dairy systems.

Acknowledgements

We would like to thank all the breeders who took part 
in this study. 

Compliance with ethical guidelines

Experimental procedures were approved by the Insti-
tutional Committee for the Protection of Animals of the 
National Administration of Higher Education and Scien-
tific Research of Algeria (98-11, Act of 22 August 1998).

Funding

This research did not receive any grant from funding 
agencies in the public, commercial, or non-profit sectors.

Authors' contributions

Conceptualization and study design: Ahmed Boucif 
and Abdelmadjid Noui; Experiment: Ahmed Boucif and 
Abdelmadjid Noui; Data analysis and interpretation: 
Nassim Ouchene and Nadjet Amina Khelifi Touhami; 
Writing the original draft: Mustapha Nabi, Omar Salhi, 
and Nadjet Amina Khelifi Touhami; Review and editing: 
Ahmed Boucif, Abdelmadjid Noui, Nassim Ouchene, 
and Nadjet Amina Khelifi Touhami.

Conflict of interest

The authors declared no conflict of interest.

Data availability

The data that support the findings of this study are 
available from the corresponding author upon reason-
able request.

References

[1] Demetrio DGB, Santos RM, Demetrio CG, Vasconcelos JL. 
Factors affecting conception rates following artificial insemi-
nation or embryo transfer in lactating Holstein cows. J Dairy 
Sci. 2007; 90(11):5073-82. [DOI:10.3168/jds.2007-0223] [PMID]

Boucif A, et al. Factors Affecting Estrus Response and Conception After Artificial Insemination. Arch. Razi Inst. 2026; 81(4):931-936. 

https://archrazi.areeo.ac.ir/
https://doi.org/10.3168/jds.2007-0223
https://www.ncbi.nlm.nih.gov/pubmed/17954747


936

July & August 2026, Volume 81, Issue 4

[2] Souames S, Berrama Z. Factors affecting conception rate 
after the first artificial insemination in a private dairy cat-
tle farm in North Algeria. Vet World. 2020; 13(12):2608-11. 
[DOI:10.14202/vetworld.2020.2608-2611] [PMID] 

[3] Bouzebda Z, Bouzebda F, Guellati MA, Grin F. Évaluation 
des paramètres de la gestion de la reproduction dans un éle-
vage bovin du nord-est algérien. Sci Technol. 2006; 24:13-16. 
[Link]

[4] Van Eenennaam AL. Current and future uses of genetic 
improvement technologies in livestock breeding programs. 
Anim Front. 2025; 15(1):80-90. [DOI:10.1093/af/vfae042] 

[5] Martins LF, Wasson DE, Hristov AN. Feeding dairy cows 
for improved metabolism and health. Anim Front. 2022; 
12(5):29-36. [DOI:10.1093/af/vfac059]  

[6] Campanile G, Baruselli PS, Vecchio D, Prandi A, Neglia 
G, Carvalho NA, et al. Growth, metabolic status and ovar-
ian function in buffalo (Bubalus bubalis) heifers fed a low- 
or high-energy diet. Anim Reprod Sci. 2010; 122(1-2):74-81. 
[DOI:10.1016/j.anireprosci.2010.07.005] [PMID]

[7] Colazo MG, Ambrose DJ. Effect of initial GnRH and dura-
tion of progesterone insert treatment on the fertility of lactat-
ing dairy cows. Reprod Domest Anim. 2015; 50(3):497-504. 
[DOI:10.1111/rda.12518] [PMID]

[8]  López-Gatius F. Is fertility declining in dairy cattle? A retro-
spective study in northeastern Spain. Theriogenology. 2003; 
60(1):89-99. [DOI:10.1016/S0093-691X(02)01359-6] [PMID]

[9]  Colazo MG, Ambrose DJ. New research in controlled breed-
ing programs for dairy cattle. WCDS Adv Dairy Technol. 
2013; 25:75-95. [Link]

[10] Raphalalani ZC, Nedambale TL, Nengovhela NB, 
Nephawe KL An investigation of factors influencing synchro-
nization response, conception and calving rate of communal 
cows in Limpopo Province, South Africa. Appl Anim Husb 
Rural Dev. 2020; 13:13-22. [Link] 

[11] Çevik M, Selçuk M, Doğan S. Comparison of pregnancy 
rates after timed artificial insemination in Ovsynch, Heat-
synch and CIDR-based synchronization protocols in dairy 
cows. Kafkas Univ Vet Fak Derg. 2010; 16(1):85-89. [Link]

[12] Rao TKS, Kumar N, Kumar P, Chaurasia S, Patel NB. Heat 
detection techniques in cattle and buffalo. Vet World. 2013; 
6(6):363-9. [DOI:10.5455/vetworld.2013.363-369]

[13] Mouffok C, Allouni A, Semara L, Belkasmi F. Factors af-
fecting the conception rate of artificial insemination in small 
cattle dairy farms in an Algerian semi-arid area. Livest Res 
Rural Dev. 2019; 31(4):1-9. [Link]

[14] Belay DL, Tara A, Tegeng A. Evaluating the efficiency of 
artificial insemination following oestrus synchronization of 
dairy cattle in the southern region, Ethiopia: The case of Dale 
Region. J Nat Sci. 2016; 6(5):22-7. [Link]

[15] Miglior F, Fleming A, Malchiodi F, Brito LF, Martin P, Baes 
CF. A 100-year review: Identification and genetic selection of 
economically important traits in dairy cattle. J Dairy Sci. 2017; 
100(12):10251-71. [DOI:10.3168/jds.2017-12968] [PMID]

[16] Keskin A, Mecitoğlu G, Bilen E, Güner B, Orman A, Okut 
H, et al. The effect of ovulatory follicle size at the time of in-
semination on pregnancy rate in lactating dairy cows. Turk 
J Vet Anim Sci. 2016; 40(1):68-74. [DOI:10.3906/vet-1506-59]

[17] Mialot JP, Laumonnier G, Ponsart C, Fauxpoint H, Baras-
sin E, Ponter AA, et al. Postpartum subestrus in dairy cows: 
Comparison of treatment with prostaglandin F2α or GnRH + 
prostaglandin F2α + GnRH. Theriogenology. 1999; 52(5):901-
11. [DOI:10.1016/S0093-691X(99)00181-8] [PMID]

[18] Tada O, Masamba B, Gadzirayi CT. Efficiency of Crestar 
(progesterone analogue) and Prosolvin (prostaglandin ana-
logue) in heat synchronization of indigenous smallholder 
dairy and commercial beef cows. Electron J Environ Agric 
Food Chem. 2010; 9(2):384-95. [Link]

[19] Bouamra M, Ghozlane F, Ghozlane MK. Factors influenc-
ing the reproductive performances of dairy cows in Algeria. 
Livest Res Rural Dev. 2016; 28(4). [Link]

[20] Ben Salem M, Bouraoui R, Chebbi I. Tendances et identifi-
cation des facteurs de variation des paramètres de reproduc-
tion chez la vache laitière en Tunisie. 14èmes Rencontres Rech 
Ruminants. Paris; 2007. [Link]

[21] Orihuela A. Some factors affecting the behavioural mani-
festation of oestrus in cattle: A review. Appl Anim Behav 
Sci. 2000; 70(1):1-16. [DOI:10.1016/S0168-1591(00)00139-8] 
[PMID]

[22] Woldu T, Giorgis YT, Hail A. Factors affecting conception 
rate in artificially inseminated cattle under farmer’s condition 
in Ethiopia. J Cell Anim Biol. 2011; 5(16):334-8. [DOI:10.5897/
JCAB11.067]

[23] 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 mor-
tality in low-fertility dairy herds. Anim Reprod Sci. 2006; 91(1-
2):31-44. [DOI:10.1016/j.anireprosci.2005.03.003] [PMID]

[24] Caraba I, Velicevic S. Using Ovsynch protocol versus Co-
synch protocol in dairy cows. Anim Sci Biotechnol. 2013; 
46(2):63-5. [Link]

[25] Khan MRK, Uddin J, Gofur MD. Effect of age, parity and 
breed on conception rate and number of services per concep-
tion in artificially inseminated cows. Bangladesh Livest J. 
2015; 2(3):1-14. [Link] 

[26] Lane EA, Beltman ME, Crowe MA, More SJ. The influence 
of cow and management factors on reproductive perfor-
mance of Irish seasonal calving dairy cows. Anim Reprod Sci. 
2013; 141(1-2):34-41. [DOI:10.1016/j.anireprosci.2013.06.019] 
[PMID]

[27] Buckley F, Mee J, O'Sullivan K, Evans R, Berry D, Dillon 
P. Insemination factors affecting the conception rate in sea-
sonal calving Holstein-Friesian cows. Reprod Nutr Dev. 2003; 
43(6):543-55. [DOI:10.1051/rnd:2004002] [PMID]

[28] Pursley JR, Wiltbank MC, Stevenson JS, Ottobre JS, Garver-
ick HA, Anderson LL. Pregnancy rates per artificial insemina-
tion for cows and heifers inseminated at a synchronized ovu-
lation or synchronized estrus. J Dairy Sci. 1997; 80(2):295-300.
[DOI:10.3168/jds.S0022-0302(97)75937-X] [PMID]

Boucif A, et al. Factors Affecting Estrus Response and Conception After Artificial Insemination. Arch. Razi Inst. 2026; 81(4):931-936. 

https://archrazi.areeo.ac.ir/
https://doi.org/10.14202/vetworld.2020.2608-2611
https://www.ncbi.nlm.nih.gov/pubmed/33487977
https://univ-soukahras.dz/storage/eprints/2006-1192-6b45a.pdf
https://doi.org/10.1093/af/vfae042
https://doi.org/10.1093/af/vfac059
https://doi.org/10.1016/j.anireprosci.2010.07.005
https://www.ncbi.nlm.nih.gov/pubmed/20729015
https://doi.org/10.1111/rda.12518
https://www.ncbi.nlm.nih.gov/pubmed/25847812
https://doi.org/10.1016/S0093-691X(02)01359-6
https://www.ncbi.nlm.nih.gov/pubmed/12620583
https://wcds.ualberta.ca/wp-content/uploads/sites/57/wcds_archive/Archive/2013/Manuscripts/p%20075%20-%20098%20Colazo.pdf?utm_source=chatgpt.com
https://www.researchgate.net/profile/Constance-Raphalalani/publication/339527536_An_investigation_of_factors_influencing_synchronization_response_conception_and_calving_rate_of_communal_cows_in_Limpopo_Province_South_Africa/links/5e575c0aa6fdccbeba05818b/An-investigation-of-factors-influencing-synchronization-response-conception-and-calving-rate-of-communal-cows-in-Limpopo-Province-South-Africa.pdf
https://hdl.handle.net/20.500.12712/34895
https://doi.org/10.5455/vetworld.2013.363-369
https://www.lrrd.org/lrrd31/4/mouff31049.html?utm_source=chatgpt.com
https://www.iiste.org/Journals/index.php/JNSR/article/view/29219/30008?utm_source=chatgpt.com
https://doi.org/10.3168/jds.2017-12968
https://www.ncbi.nlm.nih.gov/pubmed/29153164
https://doi.org/10.3906/vet-1506-59
http://Mialot JP, Laumonnier G, Ponsart C, Fauxpoint H, Barassin E, Ponter AA, et al. Postpartum subestrus 
http://Mialot JP, Laumonnier G, Ponsart C, Fauxpoint H, Barassin E, Ponter AA, et al. Postpartum subestrus 
http://Mialot JP, Laumonnier G, Ponsart C, Fauxpoint H, Barassin E, Ponter AA, et al. Postpartum subestrus 
https://doi.org/10.1016/S0093-691X(99)00181-8
https://www.ncbi.nlm.nih.gov/pubmed/10735129
https://www.researchgate.net/publication/235953788_Efficacy_of_Crestar_progesterone_analogue_and_Prosolvin_prostaglandin_analogue_in_heat_synchronization_of_indigenous_smallholder_dairy_and_commercial_beef_cows
https://www.lrrd.org/lrrd28/4/boua28051.htm
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ben+Salem+M%2C+Bouraoui+R%2C+Chebbi+I.+Tendances+et+identification+des+facteurs+de+variation+des+param%C3%A8tres+de+reproduction+chez+la+vache+laiti%C3%A8re+en+Tunisie.+14%C3%A8mes+Rencontres+Rech+Ruminants.+Paris%3B+2007.&btnG=
https://doi.org/10.1016/S0168-1591(00)00139-8
https://www.ncbi.nlm.nih.gov/pubmed/10986419
https://doi.org/10.5897/JCAB11.067
https://doi.org/10.5897/JCAB11.067
https://doi.org/10.1016/j.anireprosci.2005.03.003
https://www.ncbi.nlm.nih.gov/pubmed/16310097
https://openurl.ebsco.com/EPDB%3Agcd%3A2%3A17754770/detailv2?sid=ebsco%3Aplink%3Acrawler-gcd&id=ebsco%3Agcd%3A95037157&crl=c&jrnl=18419364&link_origin=scholar.google.com
https://d1wqtxts1xzle7.cloudfront.net/38224556/Paper___Bangladeesh_Livestock_Journal-libre.pdf?1437239418=&response-content-disposition=inline%3B+filename%3DEffect_of_age_parity_and_breed_on_concep.pdf&Expires=1789295086&Signature=LWiYcGs6FiXjl4ryWcgbQwSNOh-BaWEAjytK-Pivpw2PFJnv5X67QmBJuOXolL~whxoViLCjrg1aHWsRG8bblCb7aVAkRZk5B-flwgdd1kKOl8DAHHj9~hH4jaWxIvivwXYVVCZ4bBCgkji7f886983ZLk4G5enOR8zr3lbRTVGW7XfUgX-necJF4Asp9C7dGI8TfivNLJUW1GSqqFz-gLTQmj66NPlLR4ThQL9167kaRB9JfESzblVAqx6OypzDJPAIHM5x0HWpA-MPj7EZgiV6L5mmeYsK~JjDGffzwkeyVILq~4B8Rb4m--FjAQf1m10qXQslb~Jx7pZjusWzrg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.1016/j.anireprosci.2013.06.019
https://www.ncbi.nlm.nih.gov/pubmed/23928154
https://doi.org/10.1051/rnd:2004002
https://www.ncbi.nlm.nih.gov/pubmed/15141438
https://doi.org/10.3168/jds.S0022-0302(97)75937-X
https://www.ncbi.nlm.nih.gov/pubmed/9058270

