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The effect of body condition scores (BCS) in the
periparturient period has been investigated in many
studies (4, 13, 23). Results indicate that excessive body
condition of cows before parturition and its consider-
able loss after calving have a negative effect on their
fertility (7, 13, 21, 22). According to the cited authors
there is a relationship between loss of body condition
after parturition and the volume of negative energy
balance, and fertility of cows. In many studies cows of
the Holstein-Friesian breed were model animals. How-
ever, the population of dairy cattle in Poland varies
considerably in terms of the genetic structure, yield,
feeding and management conditions (2, 11). Thus it
may not be excluded that the effect of body condition

in the periparturient period on fertility of cows in
Poland may be different from that observed in other
populations of these animals.

The aim of the study was to determine the effect of
body condition of cows during the last weeks of
pregnancy and in the first months of lactation on the
incidence of post parturition complications and their
fertility.

Material and methods
Numerical data were collected in the years 2000-2002

in 6 herds of dairy cows. All of them were kept in stan-
chion barns. Animals were fed maize silage supplemented
with an addition of concentrate and fodders. A total of 528
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Summary

The aim of the study was to determine the effect of body condition score (BCS) of cows during the last
weeks of pregnancy and in the first months of lactation on the incidence of postpartum complications. A total
of 528 cows were included in the study. No significant effect was found of BCS of cows ap on the incidence of
dystocia, corpus luteum pseudograviditatis, ovarian cysts, repeat breeders, infertility and the service period
(SP). In turn, BCS before calving had an effect on the incidence of the retention of the placenta, puerperal
metritis and clinical endometritis (MET), ovarian afunction (OA), the first service conception rate (FCR) and
pregnancy rate (PR). The pregnancy rate was 2.67 in the group of lean cows and this was higher (p £ 0.05)
than in the other groups of cows. The highest FCR of 46.3% was recorded in fat cows before calving (BCS
> 4.0). It was higher than in cows with BCS of 3.0 and 2.5 ap (p £ 0.01 and p £ 0.05, respectively). The lowest
FCR of 11.1% was recorded in the group with BCS of 2.0. The mean BCS of cows after calving was 2.52 and
its loss amounted to 0.74 points, i.e. 22%. Body condition loss did not have an effect on the frequency of
ovarian afunction, ovarian cysts, the percentage of repeat breeders and the length of service period. The
frequency of MET in the HBCL group was 29.5% and it differed significantly (p £ 0.05) from the frequency
of this complication in MBCL and LBCL groups. In the HBCL group OA was significantly more frequent
(at p £ 0.05) than in LBCL cows (8.7 vs. 2.1%), similarly as it was for corpus luteum pseudograviditatis (14.7
vs. 4.1%), while higher values were recorded both for FCR (41.4 vs. 37.3 in group II at p £ 0.05 and 32.6 in
group III at p £ 0.01) and pregnancy rate (2.24 vs. 2.05 at p £ 0.05 in group III and 2.06 at p £ 0.05 in group II).

In the analyzed population a total of 24.2% cows were culled. The higher the antepartum BCS of cows and
the higher its postpartum loss, the higher the risk of culling due to infertility and the total culling risk, as well
as the risk of death.
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primiparous and multiparous cows were included in the
study. From this group, 128 cows were culled for different
reasons and at different times after calving. Thus, 400
pregnant cows were finally included in the analysis of the
effect of body condition on fertility.

Body condition scoring (BCS). Cows were assessed in
terms of body condition scores (BCS) according to the scale
proposed by Edmondson et al. (6). The body condition of
each cow was estimated during the last two weeks of
pregnancy and the assessment was continued at monthly
intervals up to the fifth month after calving. In all cases it
was performed by the same individual. Depending on their
body condition animals were divided into five groups.
A group of less than thin cows (LTC) consisted of cows
with BCS £ 2.5 (2.0), while groups of thin cows (TC),
medium cows (MC), more than medium cows (MMC) and
fat cows (FC) were composed of cows with BCS of 2.51-
-3.0, (2.5), 3.01-3.5 (3.0), 3.51-4.0 (3.5) and 4.0 > points
(4.0), respectively. The loss of body condition in cows is
an absolute value, thus animals were divided into three
groups depending on the percentage of body condition loss
post partum (pp). The value of BCS of a cow ante partum
(ap) was assumed as 100%. The group of low body con-
dition lowering (LBCL) included animals with a slight, i.e.
> 10% loss of body condition, medium body condition
lowering (MBCL) consisted of cows with a medium (10-
-20%) loss of body condition pp, while the group of high
body condition lowering (HBCL) was comprised of
animals with a high (> 20%) loss of body condition pp.

Collected data. The following individual data of cows
were included in the analysis: lactation rank, body condi-
tion score (BCS), periparturient and postpartum compli-
cations, pregnancy rate and first conception rate (FCR)
service period and the percentage of repeat breeders, as
well as the cause of culling.

Statistical analysis. Collected numerical material was
analyzed using the one-way analysis of variance with an
ABS-10 algorithm including further PC modifications.

Results and discussion
On average experimental cows were in their 2.68

lactation and had a 74.4% share of Holstein-Friesian
genes in their genotype. The average body condition
score of cows ante partum (ap) was 3.36. The greatest
number of cows (i.e. 44.5%) ante partum had a me-
dium body condition (BCS = 3.0), followed by 26.6%
cows with scores higher than medium (BCS = 3.5),
and a comparable percentage, i.e. 14.4%, of lean
animals (TC, BCS = 2.5), while the least numerous
groups consisted of extremely thin (BCS = 2.0) and
fat cows (BCS > 4.0 >), accounting for 11.1 and 3.4%,
respectively.

Table 1 presents the frequency of selected diseases
and fertility disorders in cows and some reproduction
indices depending on their body condition before
calving. Dystocia (D) was reported in 0.8% cows. Its
cases were recorded most frequently in group TC
(1.7%), being less frequent in cows with medium body
condition (BCS = 3.0), whereas in the other groups
dystocia was not recorded. No significant relationship
was found between BCS before calving and the in-
cidence of dystocia (p > 0.05). The milk fever and
downer cow syndrome (MFD) was reported in 4.3% of
cows. It was found most frequently in group ETC with
BCS = 2.0 (22.2%), while it was the least frequent in
group FC (2.4%). In the other cases no differences were
observed in the frequency of MFD in terms of BCS of
cows before calving (p > 0.05).

The average frequency recorded for the retention of
the placenta (RS) was 5%. It was
lowest in group TC, in which this
complication was not reported in
any cow and it differed at p £ 0.05
from the frequency of placenta re-
tention in the group of cows with
body condition of 2.0 (0 vs. 11.1%).
The frequency of this complication
in the other groups of cows did
not differ significantly (p > 0.05).
Puerperal metritis and clinical endo-
metritis were recorded in 23% cows.
It was diagnosed most often, i.e. in
30.6% of the population, in MC
cows, while it was the least frequent
(1.7%) in TC cows (p £ 0.01). No
significant differences in terms of
the incidence of the above men-
tioned complications were found
between ETC cows and MC and FC
cows (p > 0.05). Postpartum an-
oestrus was recorded in 22.7% of
cows, which in 6.7% of the cases
was caused by an afunction of the
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Tab. 1. Incidence of fertility disorders and selected reproduction indexes in cows
depending on their body condition before calving

Explanation: arithmetic means in lines denoted with different lower case letters differ
statistically significantly at p < 0.05, those denoted with capital letters differ at p < 0.01



Medycyna Wet. 2009, 65 (9)608

ovaries (OA), 11.7% by the presence of corpus luteum
pseudograviditatis (CLP), while in the other 4.25% of
cases � by ovarian cysts.

In the group of cows with a body condition before
calving of 2.5 and 3.5 no OA cases were recorded or
they were found in 2.7% of cows, while in ETC cows
(BCS = 2.0) and in MC cows (BCS = 3.0) they were
reported more frequently, i.e. in 11.1 and 10.5% of cows
(p £ 0.05). This disorder was also found relatively
rarely in group MMC (2.7%).

Corpus luteum pseudograviditatis (CLP) was repor-
ted in 11.7% of cows. No significant differences were
observed in the frequency of this dysfunction in cows
differing in their body condition before calving (p >
0.05). Ovarian cysts were found in 4.25% of cows.
Their frequency in individual groups ranged from 3.3
to 7.3% and it did not differ significantly (p > 0.05).
The percentage of repeat breeders (RB) was on aver-
age 3.75% (ranging from 0 to 6.7%). No significant
dependence was observed between BCS of cows
before calving and RB (p > 0.05).

The average number of inseminations per concep-
tion was 2.07, with the individual number of insemi-
nations per conception ranging from 1 to 11. Insemi-
nation index (II) in the group of thinnest cows was
2.67 and it was higher than 2.33 (p < 0.05), 2.08 (p
< 0.01) and 2.06 (p < 0.01), respectively, in groups II,
MMC and MC. The difference between the thinnest
and the fattest cows in terms of II was slight (p > 0.05).
The first service conception rate (FCR) for analyzed
cows was 38.8%. The highest FCR (46.3%) was re-
corded in group FC (BCS > 4.0). It was higher than
40.5 and 39% in groups MMC and MC, respectively
(p £ 0.05), and 32 and 11.1% in groups TC and ETC
(p £ 0.01).

The mean number of days open for all cows was
123.6 days. The period was shortest in the group of
MC cows (BCS of 3.0, 116.5 days), whereas it was
longest in TC cows (BCS = 2.0 and 2.5, 139.7 and
139.5 days). No significant effect of BCS before
calving on service period was found (p > 0.05).

The mean lowest body condition of cows after
calving was 2.52 points. Its average loss � in compari-
son to the value ante partum (ap) in analyzed cows �
was 0.74 points (0.2 to 1.47), i.e. 22%. Groups with
a slight (LBCL), medium (MBCL) and high (HBCL)
loss of body condition after calving were classified to
comprise 12.3, 24.8 and 62.9% of cows.

No effect of BCS in cows before calving was obser-
ved on its loss post partum (pp) (p > 0.05). However,
a distinct downward trend was found for body condi-
tion pp with an increase in body condition scores in
cows during the dry period. For example, cows with
a body condition score of 2.0 points lost on average
0.4 points after calving, while fat cows � 1.2 points.

Table 2 presents the frequency of selected fertility
diseases in cows and certain reproduction indices de-
pending on the percentage loss of body condition after

calving. The total frequency of puerperal metritis and
clinical endometritis was 23%. This complication was
recorded with similar frequency (10.2 and 13.1%) in
groups I and II, respectively (p > 0.05). In turn, in
group HBCL it was reported in 29.5% of cows, signi-
ficantly more frequently than in cows from groups I
and II (p £ 0.05 and p £ 0.05).

Corpus luteum pseudograviditatis (CLP) was recor-
ded on average in 6.7% of cows, significantly more
frequently in HBCL than in LBCL cows (8.7 vs. 2.1%;
p £ 0.05). The frequency of (LOH) in MBCL cows
after calving did not differ significantly from the inci-
dence of this complication in HBCL and LBCL cows
(p > 0.05). The CLP was recorded in 11.7% of cows.
In the group of cows with a slight loss of body con-
dition after parturition it was found in 4.1% of the
animals, while in the group with a large loss of body
condition in 14.7% of cows (p £ 0.05). The frequency
of CLP in cows with a medium loss of body condition
after calving did not differ significantly from the inci-
dence of this complication in cows with a slight and
large loss of body condition after parturition (p > 0.05).
Ovarian cysts were diagnosed in 4.25% of cows. Dif-
ferences in the frequency of this disorder in cows in
terms of the percentage loss of body condition after
calving were not statistically significant (p > 0.05).
Similarly, the average percentage of barren cows was
3.75%; however, differences in the frequency of this
complication depending on the percentage loss of BCS
in cows after calving turned out to be non-significant
(p > 0.05).

The first conception rate (FCR) for all analyzed cows
was 38.8%. The percentage of cows impregnated after
the first insemination was 41.4% in group HBCL and
it was higher that 37.3 and 32.6% recorded for groups
II and I, respectively (p £ 0.05 and p £ 0.01). The

Tab. 2. Incidence of selected fertility disorders in cows and
selected reproduction indexes depending on body condition
loss (%) after calving
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mean FCR in groups I � III ranged from 2.05 to 2.24.
The mean quantity of semen used per impregnated cow
in group I was 2.24 portions and it was higher than
2.05 and 2.06 portions in groups III and II (p £ 0.05).

The mean number of days open in all groups of
cows was comparable and amounted to 123.6 days.
No relationship was found between loss of body con-
dition after calving and service period in experimental
cows (p > 0.05).

Table 3 presents a dependence between body con-
dition of cows before parturition and the percentage
of culled and dead cows. In the groups of cows with
BCS 2.0 and 2.5 before calving the percentage of
eliminated cows was jointly 25% and 24%, respecti-
vely. In the group of cows with BCS 3.0 and 3.5 it was
20.4 and 23.5%, respectively, and in both cases it was
significantly lower (p < 0.01 and p £ 0.01, respectively)
than the 37.8% recorded in the group of the fattest cows
(BCS > 4.0). Cows culled due to infertility amounted
to 14.5 and 10.5% in the group of animals with BCS
> 4.0 and 3.5, i.e. it was significantly more (p < 0.05)
than 4.8, 2.5% and 0 in groups of cows with BCS of
3.0, 2.5 and 2.0, respectively. The total percentage of
culled cows in groups with BCS 2.0, 2.5, 3.0, 3.5 and
> 4 was 25, 21.5, 17.7, 20.1 and 33.3%, respectively.
A unique group in this list consists of the percentage
of dead cows pp. It increased from 0 in the group
of cows with BCS 2 to 2.5, 2.7, 3.4 (p < 0.05) and 4.5
(p < 0.05) in the groups of cows with BCS 2.5, 3, 3.5
and > 4, respectively.

Table 4 presents the effect of body condition loss
after calving on the percentage of culled cows. The
total percentage of culled cows and the percentage
of those culled due to infertility was 21.3 and 6.5%.
The lowest number of cows, i.e. 13.7%, were culled in
the LBCL group. In the MBCL and HBCL groups the
percentages of culled cows were higher, amounting to
16.5 (p < 0.05) and 25.3% (p < 0.01).

Cows culled due to sterility in the HBLC group con-
stituted 10.9%, which was significantly more (p < 0.05)
than 0 in the LBCL and MLBC groups.

The mean BCS of cows before calving was similar
to the figures reported by other authors (2, 19, 23).
Prandi et al. (21) assessed the body condition of cows
before calving in 117 herds of Holstein-Friesian cows
at 3.1. According to Borkowska (2), the body con-
dition of dry cows kept at privately-owned farms was
4.04, with as many as 68.4% cows having BCS over
4.0, while 17.5% were fat (BCS 5.0). At the beginning
of the dry period the body condition of Red-and-White
cows was assessed at 3.39 (1).

No significant dependence was found between lac-
tation rank in cows and their BCS before calving. This
could have resulted from the fact that the assessment
reported in this study was conducted only on cows in
the drying off period. Similarly, it was also of some
importance that the analyzed population exhibited
a relatively low range of values for this trait (on aver-

age 2.68 lactations), which could have affected ob-
tained results.

Generally no special dependence was found between
varied body condition of cows before calving and the
incidence of some postpartum complications, although
in certain categories of body condition significant dif-
ferences were recorded between the frequency of the
retention of fetal membranes, puerperal metritis and
clinical endometritis as well as corpus luteum pseudo-
graviditatis. This lack of a distinct dependence could
have resulted from a relatively small population of
cows with extreme BCS before calving.

According to American data the mean FCR was
48%; it was lower in Holland, where after the first
insemination 42.8% cows were impregnated (12, 15,
16). Similarly, lean cows before calving had a reduced
first pregnancy rate (FCR) (10). It was shown that
a low conception rate, characteristic of cows with extre-
mely low BCS ante partum, could have been caused
by insufficient progesterone priming in the period
before estrus, in which the insemination procedure
was performed, and a higher sensitivity of the corpus
luteum to damage or luteolysis (3, 17). A significant
correlation between BCS of cows at calving and the
number of days open as well as the length of calving
interval was recorded by Adamski and Onyszko (1).
The period from calving to the first postpartum estrus
was shorter in cows in which BCS ante partum was
assessed at < 4.0; in those cows luteal ovarian activity

Explanation: arithmetic means in columns denoted with different
lower case letters differ statistically significantly at p < 0.05, while
those denoted with capital letters differ at p < 0.01
Remark: The number of cows was reduced by subtracting the
number of dead cows

Tab. 3. The dependence between body condition of cows be-
fore calving and the percentage of culled or dead cows
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was restored earlier (16). Less distinctly manifested
estrus symptoms, being e.g. the effect of the presence
of dominant follicles with smaller dimensions on ova-
ries, result in a misdiagnosis of estrus or insemination
at its incorrectly selected moment (18).

Waltner et al. (24) did not find a significant effect
of body condition before calving on the frequency of
calving and postpartum complications. Those authors
simultaneously emphasized that the body condition of
cows is not a key factor in relation to reproduction
disorders.

Taking into consideration selected fertility indices
it seems that values of some of these indexes may be
to some extent related with the ante partum body con-
dition of cows, especially in cows with low body
condition scores. Such cows had the lowest FCR and
the highest conception rates. In spite of this it needs to
be stressed that service period in cows differing in body
condition before calving varied, although these dif-
ferences turned out to be statistically non-significant.

The mean minimum body condition score after calving
was 2.52 and it was similar to the BCS of cows repor-
ted in another study, which was assessed at 2.6 (21).
The minimum value was found for cows at different
times after calving, mostly in the second, less frequent-
ly in the first and third month of lactation. Similar data
were reported by other authors (1, 27). The average
body condition loss was 0.74 points, i.e. 22%. The
mean loss of BCS in Holstein-Friesian cattle was
approx. 15% (19). Cows kept at privately-owned farms
in Poland lost in comparison to body condition after
calving 0.57 points, i.e. 13.3% (2). Some authors
stated that a higher loss of body condition pp was re-
corded in those cows which before calving exhibited
an extreme body condition (3, 7).

Numerous authors (7, 8, 15, 19) indicated that a con-
siderable effect of body condition loss in cows after
calving depended on the frequency of postpartum com-
plications and on fertility. Loeffler et al. (16) stated
that a considerable loss of body condition in cows post
partum has a negative effect on their fertility, com-
parable to the effect of postpartum complications, and
high yields. According to those authors a low FCR is
to a considerable degree the effect of the volume of
postpartum energy deficit, especially evident in those
herds in which the feeding plane does not correspond
to the increasing requirements of cows. In such herds
a weakened expression of estrus symptoms and the
extension of the period to the first postpartum estrus
are observed. Cows losing 1 point of their BCS after
calving were 1.5 times more difficult to impregnate
than those in which body condition loss was lower (5).
Such a trend was distinct especially in relation to
primiparous cows. According to other studies a loss
of more than 1.0 point BCS in the postparturition
period resulted in a 17% FCR loss (9). Prandi et al.
(21) showed that a 20% BCS loss in the first month
after parturition in comparison to the body condition

of cows 10 days ante partum significantly deteriorated
fertility. According to other studies a loss of BCS by
0.7 points between day 14 and 28 pp was accompa-
nied by a probability of the occurrence of the first post-
partum estrus and impregnation reduced by 35 and
30%, respectively, which as a result had a significant
effect on the extension of the postpartum anestrus and
number of days open (13). Insufficient body condition,
resulting from the deficit of energy and protein, may
cause endometrium epithelial dysfunction, insufficient
progesterone secretion and extended retention of the
corpus luteum (14). Similarly, an energy deficit con-
nected with loss of BCS may result in an inhibited
growth of ovarian follicles after calving, their atresia,
or transformation into ovarian cysts.

However, some authors did not confirm a depen-
dence between BCS loss after calving and FCR as well
as the number of insemination procedures required for
pregnancy of cows (21, 22). Cows with a higher body
condition during the first 30 days after calving more
frequently exhibited metritis and ovarian cysts in the
successive lactation (9).

A moderate effect on fertility in the analyzed popu-
lation of cows was found for the postpartum body
condition loss. In relation to puerperal metritis and cli-
nical endometritis, corpus luteum pseudograviditatis,
a significant increase was recorded in the incidence of
these disorders with an increase in body condition loss
after calving. Such an increase � although statistically
insignificant � pertained also to cows with ovarian cysts
and infertile cows. A considerable loss of body condi-
tion after calving did not have the expected negative
effect on FCR and pregnancy rates. What is equally
interesting � irrespective of the volume of body con-
dition loss after calving � the service period was com-
parable in all groups of cows. This fact may indicate
that a decisive effect on the values of reproduction
indices could have been exercised by the adopted re-
production organization, especially culling, rather than
body condition of cows after calving or its percentage
loss. Based on the recorded results it also seems that
the number of days open was significantly differentia-
ted not by the volume of body condition loss after
calving, but rather by the body condition of cows
before calving.

Body condition of cows before calving had a signifi-
cant effect on the total percentage of culled cows and
the percentage of cows culled due to infertility. In both
cases it was lower in lean cows than in fat cows. More-
over, it should be pointed out that the wastage rate in
the first two moths post partum increased in speed in
proportion to the increase in BCS ante partum. A higher
culling risk of cows with excessive body condition
before calving was reported by many authors (12, 20).
It resulted in an increased frequency of metabolic
diseases, elevated lipolysis, fatty liver, leg diseases,
etc., thus increasing the risk of culling. Body condi-
tion loss after calving, unmitigated by the supply of
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feed energy, on the one hand may be the effect of
extreme body condition before calving, while on the
other hand the starting point and at the same time the
result of a deepening energy deficit. In extreme cases
this may lead to ketosis, further deterioration of meta-
bolic functions and an increased culling rate.

In conclusion, body condition of cows before calving
and the volume of its loss in the first months after
calving had a moderate effect on the frequency of
calving complications and the value of selected ferti-
lity indices. In turn, the effect of varied body con-
dition of cows was manifested in considerable dif-
ferences in culling rates.
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