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________________________________________________________________________________________ 

ABSTRACT--- The study aimed to evaluate follicular dynamics in postpartum dairy cows and to correlate several 

productive and reproductive characteristics with the pregnancy rate. Ultrasonographic examinations were performed 

on 34 Holstein cows every 5 days starting on day 5(d5) to d40 pp. Data regarding dominant follicles(DF), ovulatory 

follicles (OF), ovulation frequency, corpus luteumdiameter, luteal phase length, and other parameters were obtained. 

DF were observed in 17.6% of animals on d5 pp, and the incidence increased (P<0.05) at d10 and thereafter. The 

average diameters of the OF and corpus luteumwere 21.0 and 23.3 mm, respectively. After 40 days, 67.7% of the 

animals ovulated, the luteal phase length was 9.4 days, and the mean interval from calving to ovulation was 21.0 days. 

In conclusion, high-production dairy cows have a low frequency of ovarian activity (17.6%) and a smaller DF 

diameter (9.2mm) at d5ppcompared to other days (P<0.05).A significant increase in animals showing ovarian cyclicity 

occurred from d10 pp until d40, and the highest percentage of animals exhibited a DF on d35.The interval from 

calving/pregnancy(R=78.6) and the number of artificial inseminations/pregnancy(R=88.9) showed a high correlation 

with the pregnancy rate. 
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___________________________________________________________________________________ 

1. INTRODUCTION 

The reproductive process in the puerperal period is based on the return of the uterus to its physiological state and ovarian 

activity. In cattle, this process is regulated by variables such as age, parity, reproductive season , milk production [33], 

nutrition, changes in weight, the body condition score (BCS), and the resumption of ovarian activity[4]. [33] found a 
positive correlation between ovarian activity and the time of full uterine involution. Uterine involution was completed 

significantly earlier in cows in which ovarian activity was detected before day 30 (d30) postpartum (pp) compared to 

cows in which ovarian activity was detected later.[14], who tracked the puerperium period weekly in dairy cow suntil 

d72, reported that cows that had ovulated before d30 pp conceived earlier than those that had ovulated later. 

[20] reported that animals in puerperium under poor conditions had a dominant follicle (DF) that produced insufficient 

amounts of estradiol (E2), which inhibited the induction of gonadotropin-releasing hormone (GnRH) release, the 

emergence of pre-ovulatory luteinizing hormone (LH)/follicle-stimulating hormone (FSH), and ovulation, consequently 

delaying the first ovulation. These changes have adverse effects on follicular steroidogenesis, follicular dynamics, and 

concentrations of FSH and inhibin, which will negatively interfere with uterine involution.  

Follicular dynamics during the pp period are influenced by several factors. The BCS is one of the most influential factors 

on follicular development [4]. The reduction of BCS during puerperium affects the length of the pp anestrus [21] because 
of a reduction in the development and functional competence of the follicle [6]. An energetic deficit in the early pp 
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period in high-production dairy cows can repress ovarian activity, suppressing the release of gonadotropins required for 

the growth of the ovarian follicles and altering the dimensions of the pre-ovulatory follicle [3].  

The early return of pp ovarian activity is directly related to the first service [14]. The sooner that follicular dynamics 

begin, the earlier estrus will occur, which makes the first artificial insemination (AI) possible. Slow ovarian activity in 

puerperium is the main limiting factor for the success of subsequent reproductive management programs that are directed 

towards AI [28]. 
Given the importance of the pp course on the ovarian activity and fertility of high-production dairy cows, the present 

study aimed to track the physiological parameters of ovarian follicular dynamics by ultrasonographic examinations of the 

ovaries every five days after calving. In addition, other reproductive and productive parameters were assessed for their 

correlation with the pregnancy rate. 

2. MATERIALS AND METHODS 

We studied 34 black and white Holstein cows that did not show signs of complications during the peri-partal period and 

puerperium. The animals were maintained by using the free-stall system with non-masonry walls. The average milk 

production was 34.9 L/day for two milking sessions, and the body condition score (BCS) was 3.6 (1=thin, 5=obese) [17]. 

The feed consisted of corn silage (28% DM), barley residue (21% DM), tifton (87.6% DM), feed VL-19 (88.8% DM), 

soybean meal (87.5% DM), ground corn (88% DM), protected fat (95% DM), sodium bicarbonate (99%), mineral salt 

(99% DM), and limestone (99% DM), and the consumption of these components in kg [DM/(cow·day)] was 10.62, 2.10, 

0.64, 7.99, 2.63, 0.88, 0.29, 0.20, 0.15, and 0.10, respectively. 

3. ULTRASONOGRAPHIC EXAMINATIONOF THE OVARIES 

Ultrasonographic examinations (UE) of the ovaries were carried out at 5, 10, 15, 20, 25, 30, 35, and 40 days after calving 

[24]. The following parameters were observed: diameter of the DF (DF≥8 mm in diameter; [7], the second largest follicle 

(subordinate follicle), and the diameters of the OF and corpus luteum. Moreover, we assessed the proportion of animals 

undergoing ovulation, the luteal phase length, the proportion of cows with a DF after d5 pp, the BCS, parity, milk 

production, the interval between calvings, the number of AI/pregnancy, the overall pregnancy rate, and the intervals from 

calving to the first ovulation, from calving to the first AI, and from calving to pregnancy. Ultrasonography (US)of the 

ovaries was performed by using the transrectal approach with the AlokaSSD500-FujihiraIndustry Co.Ltd.(Tokyo,Japan) 
5-MHz transducer. 

4. STATISTICAL ANALYSIS 

The means were compared by using the PROCGLM (SAS 1996, Cary, NC).The correlations between the productive and 
reproductive variables versus ovarian follicular dynamics were assessed using the PROCCORR procedure of SAS™ 

(Cary, NC, 1996) altogether with all observations, as well as for each individual variable. The pregnancy rate was 

correlated with all other variables by using the PROCCORR of SAS™ (Cary, NC, 1996). (Table 2) 

5. RESULTS AND DISCUSSION 

The variables were assessed for their correlation with the pregnancy rate. Among the variables correlated with the 

pregnancy rate (66.6%), correlations were observed between the interval from calving to pregnancy (days) (R =78.6) and 

the number of inseminations/pregnancy (R =88.9). The other variables did not show correlations. 

Ovarian follicular dynamics cease at approximately 21days leading up to calving [7] and restart in the first days after 

birth [7,30,27].A major objective of this study was to track ovarian activity during the pp period. Although the uterus 

becomes large during the first days after calving and hinders the ovaries touch [14], we observed different follicle sizes. 
On d5 pp, only 17.6% of the animals had a DF (9.2-mm diameter) or SF (4.9-mm diameter) (Table 1). [27] reported 

similar findings in dairy cows. In cows with out complications at calving and in physiological puerperium, we expected 

greater recruitment of ovarian follicles as a result of a sequential increase in FSH concentrations [2]. This action of the 

first wave of FSH would lead to the appearance of DFs in the first five days after parturition, and this was confirmed in 

the present study in alow percentage of cows. However, a significant increase (P<0.05) in the percentage of animals with 

a DF (76.4%) and a DF diameter of 13.9mm was verified at d10 pp compared to d5 (Table 1). [26, 19], who tracked 

follicular dynamics in cows, detected DFs (>8.0mm) between d14 and d28 and between d10 and d14 pp, respectively, 

which are both later than the findings in the present study and therefore highlight the difficulties of re-establishing 

ovarian activity in early puerperium. The data variation at d5 observed in the present study could be due to the 

occurrence of the significant metabolic changes associated with parturition and early lactation [10], which is more 

pronounced in cows without a DF until d5 pp. 
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Table1– Ovarian parameters tracked byultrasound examinations from day5 till d40 postpartum (pp) in Black and White 

Holstein cows at intervals of 5days one another (n=34) 

     Days  Post Partum   

Variables  5 10 15 20 25 30 35 40 

Ø OF(mm) 
(x±s) 

21,0±1,0         

Calving/1st 
ovulation 

(days) (x±s) 

 

21,7±7,2 

        

Ovulation 
till 

d 40 p.p.(%) 

 

67,7 

        

Ø CL (mm) 
(x±s) 

23,3±2,2         

Lenght 
luteal phase 
(days) (x±s) 

9,4±2,8         

Ø DF(mm) 
(x±s) 

 9,2±1,0
a 

13,9± 4,8b 14,6±4,5bc 16,0±6,7bc 15,7±5,9bc 17,0±5,9c 16,5±5,2c 15,8±3,2bc 

Ø SF 

(mm) (x±s) 

 4,9±1,1 7,6±3,0 9,7±3,5 9,1±3,9 9,4±3,5 10,5±4,2 10,4±2,9 10,8±2,9 

Cows with 
DF  (%) 

 17,6ª 

(6/34) 

76,4b 

(26/34) 

82,3bc 

(28/34) 

88,2bc 

(30/34) 

91,1bc 

(31/34) 

94,1c 

(32/34) 

97,0c 

(33/34) 

82,3bc 

(28/34) 

 

OF= Ovulatory follicle; DF= Dominant Follicle; FS= Subordinate Follicle 

Different letters on the same row indicate significant difference at P<0.05 

 

Table 2 - Productive and reproductive variables on high production Black and White Holstein cows along the physiologic 

puerperium until d 40 (n = 34). 

BCS 

(1-5) 

 Parity 

(n) 

Intervall Calving 
/ovulation 

(days) 

Intervall 
between 
calvings 
(days) 

Intervall 
calvings/1

stAI 

(days) 

Intervall 
calvings/pr
egnancy(da

ys) 

AI/pregn
ancy 

(n) 

Pregnancy 
rate 

(%) 

3,6±0,2 3,1±1,6 34,9±5,0 21,0±7,0 401,0±38,5 83,4±11,4 140,3±52,0
a 

3,5±1,9b
 66,6c 

Variablesthat showedsignificantcorrelation: a versusc(R =78.6) bversusc(R =88.9). 
 

The data regarding the first pp ovulation are discrepant between different studies, and this is presumably because of 

variations in breed, production, nutrition, management, the course of parturition, and the dimensions of the new born 

calf, among other causes. The mean interval between calving and the first pp ovulation in this study (21.0 days) (Table 1) 

was higher than that reported by [27] (17.3days) and was smaller than that reported by [33] (25 days), [16] (28 days), 

[18] (32 days), and [1] (39.3days). However, our interval was consistent with those reported by [11,12]. The observation 
of different intervals between calving and the first ovulation [33] is positively correlated with the weight loss of the 
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parturient and the period of full uterine involution and is inversely correlated with the reduction of total digestible 

nutrients(TDN) and the levels of crude protein. According to [20], the BCS, age, month of calving, and disease are 

factors that greatly influence ovulation in the first pp DF. Cows that have a poor body condition (<2.5) during calving are 

more likely to be affected by anestrus because they have a low frequency of LH pulses and a subsequent reduction in 

estradiol concentrations to levels that are insufficient to induce the LH surge and ovulation. Cows that have a poor BCS 

after calving will have a decrease in the DF diameter, reduction in the concentrations of insulin and IGF-1, and low-
frequency LH pulses. 

The mean diameter of the OF this study (21.0 mm) (Table 1) was higher than that reported by [27] (17.6 mm). This 

difference can be attributed to the genetic quality of the animals, the feed, or to the mean BCS of 3.6 of the cows this 

study, which was higher than that of the animals used by the cited authors (≥2.5). [8,9,13,31,15,25] reported different OF 

dimensions in other cow breeds when the cows were not in puerperium (13.1, 15.3, 16.0, 16.5, 18.2,and 15.3mm, 

respectively). According to [5], cows with low concentrations of progesterone (P4) tend to have a larger OF diameter 

(20.4 mm) than cows with high P4 concentrations (OF=17.2mm), and animals with lower P4 have a higher LH 

concentration than cows with high P4(0.98 vs.0.84ng/mL).This suggests that the amount of plasmatic P4 differs between 
puerperal animals and animals outside of the pp period; thus, puerperal animals have a higher concentration of LH and 

consequently have a greater OF diameter. In the present study, the DF diameters were smaller in the first two weeks of 

puerperium compared to the following weeks.  

The large differences in the DF diameters between d5 and d40 pp observed in the present study could be explained by the 

gradual adaptation of the cows to the normal metabolic changes of this critical period, which limits the mobilization of 

tissues and reduces the catabolic state. These changes lead to stabilization of the metabolic state in the animals, with 

subsequent increases in the concentrations of glucose, insulin, IGF-1, and gonadotropins, which favor follicular 
development. As a new follicular wave and a period of follicular dominance begin in the animals [7,31],some follicles 

can also become a factor that could explain the difference between the DF diameters.  

The mean diameter of the first pp corpus luteum (CL) (23.3 mm; Table 1) in our study was very similar to that reported 

by [31] (23.7 mm), but was lower than that reported by [15] (30.7 mm) in crossbred cows outside of the puerperium 

period. These results suggest that the development of the CL in the pp period is similar to that of the CL outside of the pp 

period. [32] reported that a low quantity of LH is stored in the pituitary after calving. We hypothesized that animals 

calving in good body condition and receiving proper nutrition have concentrations of LH and IGF-1 [7] that are sufficient 

for effective luteinization and CL formation. The average CL diameter in this study(23.3 mm) was higher than the OF 
diameter (21.0 mm), which corroborates the reports of [29] and [22], and indicates that nursing cows that ovulate larger 

follicles tend to have a larger CL because of the positive correlation between the OF size and the luteal tissue volume.  

The luteal phase observed in this study (9.4 days) was shorter than the estrous cycles observed outside of puerperium. 

This finding is consistent with those of [14,20],who stated that the pp luteal phase is shorter because of the premature 

release of PGF2 followed by the increased production of estradiol by the formation of a post-ovulatory DF. 

The correlation between productive and reproductive variables and the pregnancy rate (Table 2) were assessed by 

statistical analysis. As anticipated, a correlation between the interval between parturition and pregnancy and the number 

of AIs per pregnancy was verified. The other variables were not correlated with the pregnancy rate according to the data 

obtained in this study. 

6. CONCLUSIONS 

The ovarian activity in dairy cows was significantly lower on d5 after calving, with a smaller proportion of animals 

exhibiting a DF and the observed DFs had a smaller diameter relative to other days. A significant increase in cycling 

cows was observed from d10 pp, and this increase continued until the end of the study. The highest proportion of animals 

with a larger DF occurred on d35, whereas the largest average DF diameter was found on d30 pp.Only the interval from 

calving to pregnancy and the number of AI/pregnancy showed a high correlation with the pregnancy rate. 

7. REFERENCES 

1 - Artunduaga MAT, Sá Fortes RV, Coelhos SG, Reis RB, Lana AMQ, Carvalho AU, Marques Junior AP. Atividade 

ovariana de vacas leiteiras com propilenoglicol ou monensina no período de transição. Arq Bras Med Vet Zootec.2008; 

60: 289-293. 

2 - Beam SW, Butler WR. Effects of energy balance on follicular development and first ovulation in postpartum dairy 

cows. J ReprodFert.1999; 54: 411-424. 
3 - Bisinotto RS, Greco LF, Ribeiro ES, Martinez N, Lima FS, Staples CR, Thatcher WW, Santos JEP.Influences of 

nutrition and metabolismo n fertility of dairy cows. Anim Reprod. 2012; 9: 260-272 



Asian Journal of Agriculture and Food Science (ISSN: 2321 – 1571) 

Volume 02 – Issue 02, April 2014 
 

Asian Online Journals (www.ajouronline.com)  87 

Butler WR.Nutritional interactions with reproductive performance in dairy cattle.Anim Reprod Sci. 2000; 60-61: 449-

457. 

4 – Butler WR. Nutritional interactions with reproductive performance in dairy cattle. Anim Reprod Sci. 2000; 60-61: 

449-57. 

5 - Cerri RLA, Chebel RC, Rivera F, Narciso CD, Oliveira RA, Amstalden M, Sandoval GMB, Oliveira LJ, Thatcher 

WW, Santos JEP. Concentrations of progesterone during the development of ovulatory follicle: Ovarian and uterine 
responses. J Dairy Sci. 2011; 7: 3352-3365. 

6 - Diskin MG, Mackey DR, Roche JF, Sreinam JM. Effects of nutrition and metabolic status on circulating hormones 

and ovarian follicle development in cattle. Anim Reprod Sci. 2003; 78: 345-370. 

7 - Driancourt MA. Regulation of ovarian follicular dynamics in farm animals.Implications for manipulation of 

reproduction. Theriogenology 2001; 55: 1211-1239. 

8 - Gradela A, Malheiros R, Urbinatti EC, Barbosa JC, Almeida JR, Esper CR. Influência do folículo dominante sobre a 

dinâmica folicular ovariana em vacas Nelore tratadas com FSH. Braz J Vet Res Anim Sci. 2000; 34: 25-34. 

9 - Guzeloglu A, Ambrose JD, Kassa T, Diaz T, Thatcher MJ, Thatcher WW. Long-term follicular dynamics and 

biochemical characteristics of dominant follicles in dairy cows subjected to acute heat stress. Anim Reprod Sci. 2001; 66: 

25-34. 

10 - Jorritsma R, Wensing TE, Kruip TAM, Vos PLAM, Noordhuizen PTM. Metabolic changes in early lactation and 

impaired reproductive performance in dairy cows. Vet Res. 2003; 34: 11-26. 
11 - Kawashima C, Kaneko E, Amaya Montoya C, Matsui M, Yamagishi N, Matsunaga N, Ishi M, Kida K, Miyake YI, 

Miyamoto A. Relationship between the first ovulation within three weeks postpartum and subsequent ovarian cycles and 

fertility in high producing dairy cows. J Reprod Develop. 2006; 52: 479-486. 

12 - Kawashima C, Kida K Schweigert FJ, Miyamoto A. Relationship beteen plasma β- carotene concentrations during 

the peripartum period and ovulation in the first follicular wave postpartum in dairy cows. AnimReprod Sci. 2009; 111: 

105-111. 

13 - Kojima FN, Bergfeld EGM, Wehrman ME, Cupp AS, Fike KE, Mariscal-Aguayo DV, Sanchez-Torres T, Garcia-

Winder M, Clopton DT, Roberts AJ, Kinder JE. Frequency of luteinizing hormone pulses in cattle influences duration of 

persistence of dominant ovarian follicles, follicular fluid concentrarions of steroids, and activity of insulin-like growth 

factors binding proteins. AnimReprod Sci.  2003; 77; 187-211. 

14 - Kozicki LE. Uber den postpartalenZyklusverlaufbeiKuhenunterverschiedenenHaltungsbedingungen, 
dargestelltanhand von klinischenErhebungen und von Progesteronbestimmungen in MilchprobenmitHilfe des 

Enzymimmuntests und Radioimmuntests.[Tese Doutorado]. Giessen: Justus Liebig Universitat; 1982. 186p. 

15 - Kozicki LE, Segui MS, Fantini Filho JC, Prado FRA, Matté F, Glaser JRP, Weiss RR. A somatotropina bovina 

(bST) e sua relação com o recrutamento folicular ovariano durante o ciclo estral de vacas. Arch Vet Sci. 2005; 10: 35-44. 

16 - Krueger L, Koerte J, Tsousis G, Herzog K, Flachovisky G, Bollwein H. Transrectal Doppler sonography of uterine 

blood flow during the first 12 weeks after parturition in healthy dairy cows. Anim Reprod Sci. 2009; 114: 23-31. 

17 - Lago EP, Pires AV, Susin I. Efeito da condição corporal ao parto sobre alguns parâmetros do metabolismo 

energético, produção de leite e incidência de doenças no pós-parto de vacas leiteiras. Rev Bras Zootec. 2001; 30: 1544-

1549. 

18 - Opsomer G, Grohn YT, Hertl J, Coryn M, Deluyker H, de Kruel A. Risk factors for post partum ovarian dysfunction 

in high producing dairy cows in Belgium: a field study. Theriogenolgy.2000; 53: 841-857. 

19 - Rajamahendran R, Taylor C. Characterization of ovarian activity in postpartum dairy cows using ultrasound imaging 
and progesterone profiles. Anim Reprod Sci. 1990; 22: 171-180. 

20 - Roche JF. The effect of nutritional management of the dairy cow on repdoructive efficiency.AnimReprod Sci. 2006; 

96: 282-296. 

21 - Roche JR, Macdonald KAL, Burke CR, Lee JM, Berry DP. Associations among body condition score, body weight 

and reproductive performance in seasonal-calving dairy cattle. J Dairy Sci. 2007; 90: 376-391. 

22 - Sartori R, Rosa GJM, Wiltbank MC. Ovarian structures and circulating steroids in heifers and lactating cows in 

summer and lactating and dry cows in winter. J Dairy Sci. 2002; 85: 2813-2822. 

23 - SAS (Statistical Analysis System) – Cary, NC. 1996.  

24 - Senger, P.L. Pathways to pregnancy and parturition.  In: Senger, P.L. The puerperium and lactation, 2a ed, Current 

conception, Inc. Washington State University Research and Technology Park, Washington, p. 328-345, 2003. 

25 - Shehab-El-Deen MAMM, Leroy JLMR, Fadel MS, Saleh SYA, Maes D, Van Soom A. Biochemical changes in th 
follicular fluid of the dominant follicle of high producing dairy cows exposed to heat stress early post-partum. Anim 

Reprod Sci. 2010; 117: 189-200. 

26 - Sheldon IM, Noakes DE, Dobson H.The influence of ovarian activity and uterine involution determined by 

ultrasonography on subsequent reproductive performance.Theriog.2000; 54: 409-419. 

27 - Tanaka T, Arai M, Ohtani S, Uemura S, Kuroiwa T, Him S, Komomae H. Influence of parity on follicular dynamics 

and resumption of ovarian cycle in postpartum dairy cows. Anim Reprod Sci. 2008; 108: 134-143. 

28 - Thatcher WW, Bilby TR, Bartolome JA, Silvestre F, Staples CR, Santos JEP.Strategies for improving fertility in the 

modern dairy cow.Theriog.2006; 65: 30-44 



Asian Journal of Agriculture and Food Science (ISSN: 2321 – 1571) 

Volume 02 – Issue 02, April 2014 
 

Asian Online Journals (www.ajouronline.com)  88 

29 - Vasconcelos JLM, Sartori R, Oliveira HN, Guenter JG, Wiltbank MC. Reduction in the size of the ovulatory follicle 

reduces subsequent luteal size and pregnancy rate. Theriog.2001; 56: 307-314. 

30 - Wiltbank MC, Gumen A, Sartori R. Physiological classification of anovulatory conditions in cattle. Therioge.2002; 

57: 21-52. 

31 - Wolfenson D, Inbar G, Roth A, Kaim M, Bloch A, Braw-Tal R. Follicular dynamics and concentration of steroids 

and gonadotropins in lactating cows and nulliparous heifers. Theriog.2004; 62: 1042-2015. 
32 - Yavas Y, Walton JS. Postpartum acyclicity in suckled beef cows: a review. Theriog.2000; 54: 25-55. 

33 - Zain A El-Din, Nakao T, Abdel Raouf M, Moriyoshi M, Kawata K, Moritsu Y. Factors in the resumption of ovarian 

activity and uterine involution in postpartum dairy cows. Anim Reprod Sci. 1995; 38: 203-214. 


