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Effect of BCS and parity on uterine involution, ovarian rebound and various
fertility parameters in postpartum dairy cows
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ABSTRACT

The objective of present study was to investigate the effect of body condition score and parity on uterine involution,
resumption of ovarian cyclicity and subsequent fertility parameters after calving in Jersey crossbred cows.
Primiparous (10) and pluriparous cows (13) having normal parturition were examined. Body condition score was
recorded at the time of calving and a significant difference was observed between primiparous and pluriparous
cows. The monitoring of uterine involution of previous gravid and non-gravid uterine horn and first postpartum
ovulatory follicle (OF) and subsequent corpus luteum (CL) was performed by transrectal ultrasound scanning at
weekly interval upto 43 days postpartum. Uterine involution was significantly faster in primiparous cows as compared
to pluriparous cows. However, ovarian rebound was significantly earlier in pluriparous cows based on the presence
of first postpartum OF and subsequent CL. Monitoring of fertility parameters (days to first artificial insemination,
number of inseminations per conception and days open) was done until next conception. Days to first artificial
insemination and days open were significantly less in pluriparous cows as compared to primiparous cows. Also, the
number of inseminations required for conception were less in pluriparous cows. In conclusion, as the parity increases,
postpartum fertility parameters improve despite the rapid uterine involution in primiparous cows.
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Success in cattle reproduction is one of the most
important goals in dairy farming. The duration of
postpartum period has an important influence on
reproductive performance (Lucy 2006, Peter et al. 2009).
So, the next pregnancy depends on the completion of uterine
involution and the cyclic function of ovaries (Kindahl et
al. 1999). Reproductive performance is one of the major
and most important factors determining the profitability of
cattle farming, with the ideal goal to be achieved being one
calf per cow per year (Rekwot et al. 2000). Interaction of
several factors, such as genetics (breed), stage of lactation,
age, parity, nutrition, metabolism and body condition score
(BCS), reproductive health, season of insemination and
calving, and management is required for resumption of
ovarian activity in post-partum cows (Elmetwally 2004,
Tomomi et al. 2008). At calving, BCS is important in
determining the length of anestrous period (De Rensis et
al. 2008). In addition, low BCS at calving may result in
delay to first estrus and calving to conception interval after
calving (Richards et al. 1986, Mouffok et al. 2011).

However, effect of parity on the resumption of the ovarian
activity indicated that primiparous cows took a longer period
than pluriparous cows (Tanaka et al. 2008). However,
primiparous cows present shorter anestrus period than
pluriparous cows (Kawashima et al. 2006). The objective
of present study was to investigate the effect of BCS and
parity on uterine involution, resumption of ovarian cyclicity
and subsequent fertility parameters after calving in Jersey
crossbred cows.

MATERIALS AND METHODS

The present study was carried out on dairy cattle having
normal parturition (Jersey crossbred cows; 23) at University
Dairy Farm. Cows were reared in a loose housing system
under standard management conditions, fed a total mixed
ration (once daily, ad lib.), and had unrestricted access to
water. Cows were milked twice daily (04:00 and 15:00 h)
and were divided into 2 groups, i.e. primiparous (10) and
pluriparous with parity number between 2–5 (13).
Transrectal ultrasonography (TRUS) was performed to
assess the uterine involution and ovarian rebound, using
linear transducer of frequency 7.5 MHz (Sonosite M turbo;
Sonosite India Pvt. Ltd.), on a weekly interval basis between
day 8 to 43 postpartum. Uterine involution was considered
complete when both gravid and non-gravid horns were
nearly in symmetrical measure and no further change took
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place between two consecutive examinations in diameter
of horns or cervix (Abdel-Khalek et al. 2013). First
postpartum ovulating follicle (OF, >10 mm) and subsequent
corpus luteum (CL) formation was observed to assess
resumption of ovarian cyclicity. Also, the size of OF in
primiparous and pluriparous cows were taken into
observation. BCS of all the animals was recorded
immediately after calving using five point scale of scoring
(Edmonson et al. 1989). Postpartum reproductive
performance was assessed by the study of days to first
artificial insemination (AI), number of inseminations per
conception and calving to conception interval (days open)
in all groups. The data were statistically analyzed using
one way ANOVA with SAS (Statistical Analysis Software),
SAS® 9.2 TS Level version 2M2 for windows.

RESULTS AND DISCUSSION

Ultrasonographic evaluation of genitalia of dairy cattle
in the present study revealed that the time required for
uterine involution was significantly shorter (P<0.01) in
primiparous cows (23.40±3.13 d) as compared to
pluriparous cows (31.80±3.62 d). Hajurka et al. (2005)
reported that average time taken for completion of uterine
involution in cows having normal parturition was 23.0±5.3
d in primiparous and 27.3±5.5 d in pluriparous cows. Also,
Peter et al. (1987) and Poyam and Tiwari (2015) reported
faster involution in primiparous cows. Contrarily, Rekwot
et al. (2000) reported that uterine involution is rapid in
pluriparous cows.

Ovarian cyclic activity initiation was assessed on the
basis of the presence of first postpartum ovulatory follicle
(OF, >10 mm diameter) and followed by CL formation. In
our study, the appearance of an OF and subsequent CL
formation was significantly shorter (P<0.05) in pluriparous
cows as compared to primiparous cows. Also, the size of
OF was significantly less (P<0.01) in pluriparous cows. The
mean time required for the appearance of OF was
23.90±5.50 days postpartum in pluriparous cows, while in
primiparous cows, this duration was 31.80±3.83 days
postpartum, respectively (Table 1). In agreement to our
studies, shorter intervals from calving to estrus and
ovulation in pluriparous cows were reported by Darwash
et al. (1997). Onset of post-partum ovarian activity may

take longer interval in primiparous cows (Lucy et al. 1992).
This may be due to the fact that most pluriparous cows
have the second pattern of follicular development as
compared to primiparous which have the first pattern during
the post-partum period; so, it leads to the repetition follicular
wave of non-ovulatory follicles in primiparous cows. Also,
a pre-ovulatory rise in estradiol concentration was observed
during the process of growth of the first dominant follicle
in pluriparous cows as compared to low level estradiol
concentration in primiparous cows regardless of
development of the first dominant follicle (Tomomi et al.
2008). Also, decreased LH and insulin like growth factor- I
(IGF-I) can compromise ovarian follicular growth and
development leading to increase in incidence of inactive
ovaries, ovarian cysts and non-functional corpora luteal in
the post-partum cows, resulting in a prolonged interval to
first ovulation after calving and delayed post-partum
resumption (Hemanta et al. 2005). According to Zhang et
al. (2010), days from calving to ovulation (first and second)
and the number of follicular waves to first ovulation are
more in primiparous cows than in pluriparous cows. Parity
and resumption of ovarian activity are negatively related
to each other. However, Bulman and Lamming (1978) stated
that age and parity has no influence over post-partum
ovarian activity.

BCS of the cows was taken into observation and was
significantly higher (P<0.05) in pluriparous cows as
compared to primiparous (Table 2). BCS at calving had
effect on postpartum period as it is often correlated with
Negative Energy Balance (NEB) and NEB affects
postpartum anovulatory period. Greater NEB in the post-
partum period results in lower peripheral concentrations of
luteinizing hormone (LH), which leads to disrupted ovarian
follicular development. Also, NEB adversely affects the
number and size of large ovarian follicles and leads to
lowering of plasma progesterone and estradiol-17β
concentrations (Justyna et al. 2011). Also, the mean time
required for days to first AI was significantly shorter
(P<0.05) in pluriparous cows as compared to primiparous
cows in the present study. Higher calving to first
insemination interval in primiparous cows was also reported
by Goshu et al. (2007) and Eiri et al. (2013). Rafique et al.
(2000) also reported significant effect of parity on calving

Table 1. Days (mean±SE) taken to complete uterine involution
and resumption of ovarian activity in post-partum cows

Parity Uterine Size of First OF First post-
involution OF (>10 mm) partum CL

(d) (d) (d)

Primiparous 23.40± 11.27± 31.80± 38.80±
(n=10) 3.13x 0.97y 3.83b 3.83b

Pluriparous 31.80± 10.19± 23.90± 30.90±
(n=13) 3.62y 0.56x 5.50a 5.50a

 a,bValues with different superscripts within the same column
differ significantly (P<0.05); x,yValues with different superscripts
within the same column differ significantly (P<0.01).

Table 2. Days (mean±SE) taken to restore certain fertility
parameters after parturition in post-partum cows

Parity BCS First AI No. of AI Calving to
post- per conception

partum (d) conception interval* (d)

Primiparous 2.58± 145.60± 2.10± 162.60±
(10) 0.22a 18.20b 0.74b 23.85b

Pluriparous 2.75± 122.20± 1.20± 138.60±
(13) 0.22b 12.82a 0.45a 8.63a

a,bValues with different superscripts within the same column
are significantly different (P<0.05); *Pregnancy diagnosis was
done 60 days after successful AI.
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to first insemination interval in crossbred cows in Pakistan.
Number of inseminations per conception were significantly
less (P<0.05) in pluriparous cows. Mureda and Mekuriaw
Zeleke (2007) reported that parity of cows imparted
significant effects on number of inseminations per
conception. However, Goshu et al. (2007) reported that less
number of inseminations per conception was needed in
primiparous cows.

Calving to conception interval (days open) was
significantly (P<0.05) shorter in pluriparous cows in the
current study. Sattar et al. (2004) also reported that calving
to insemination (83.00±3.07 days post-partum) and calving
to conception interval (140.69±13.21 days post-partum) was
shorter in pluriparous cows. Kara et al. (2014) and
Elmetwally et al. (2016) reported a shorter calving to
conception interval in pluriparous dairy cows which is also
in agreement to our studies. Hammoud et al. (2010) reported
that primiparous cows had a significantly higher calving to
conception interval as compared to pluriparous cows.
However, El-Barbary et al. (1992) depicted that calving to
conception interval was not significantly affected by parity.

BCS at calving is responsible for significant effect on
the various post-partum fertility parameters. Significant
effects were observed on resumption of ovarian activity,
days to first A.I. and calving to conception interval based
on parity. Fertility in dairy cows reflects the cumulative
influence of metabolic, endocrine, postpartum period, BCS
and parity are the most important factor, but the complex
interactions of all these factors must be considered, if we
are to improve our understanding and develop new
strategies to increase fertility in dairy cows.
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