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ABSTRACT: The objective of this study was to confirm the relationship among body condition score at the
time around parturition, milk yield in subsequent lactation, reproductive efficiency and BCS development
in Czech Fleckvieh dairy cows. The BCS and milk yield were measured once a month and the cows were
divided into groups according to their BCS before and after calving. Next, data from the database of cattle
reproduction of the Czech Fleckvieh herd book were used. The dataset was analyzed by multifactorial analysis
of variance using procedures COOR and GLM of the statistical program SAS. Cows with lower BCS in the
1st month after calving showed an increase in both milk yield and fat and protein corrected milk (FPCM)
yield. No significant relationship was found between the BCS level before calving and subsequent milk yield.
The body condition level in the last month before parturition influenced its subsequent decrease in the first
phase of lactation. The group of cows with the highest BCS level before calving retained a high BCS level in
the first five months of lactation. Adequately, the group of cows with the lowest BCS in the first month of
lactation had the lowest BCS in the next four months. BCS before calving was not related to reproduction
indicators, but the significant effect of BCS in the 1st month after calving on the length of calving to the first
service interval was confirmed. The group of cows with BCS > 3.5 in the 1st month after calving had the most
favourable reproduction indicators, also when the milk yield level was taken into account.
Keywords: Czech Fleckvieh; body condition score; milk yield; reproduction indicators; BCS development

One of the basic conditions for the profitable
breeding of dairy cows is their high and periodic
fertility. Over the last 20 years, the dairy industry
has witnessed severe phenotypic declines in fertility. In addition to this phenotypic decline, fertility
has declined genetically. Selection for increased
milk production, which is unfavourably correlated
with fertility, has resulted in unfavourable genetic
trends of fertility (Royal et al., 2002).

The milk production of cows correlates with their
body condition and body condition scoring is a
widely recommended method of evaluating the
nutritional management of dairy cows. When the
milk production peaks and the energy requirements
exceed its intake, the cows go into the negative energy balance (NEB) when they mobilize their lipid
reserves, getting thinner, and lose their body condition score (BCS) (Aeberhard et al., 2001a; Coffey
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et al., 2002; Agenäs et al., 2003). Not all the cows
reduce their BCS equally. The high genetic merit
dairy cattle have a higher predisposition for mobilization of body fat reserves to cover milk production
demands (Veerkamp, 1998; Pryce et al., 2002). This
was demonstrated in cows selected for higher milk
yield (Berry et al., 2003). These cows had lower
BCS during lactation and their BCS changes after calving were higher than in cows with lower
genetic merit (Buckley et al., 2000; Horan et al.,
2005). Thus, mobilization of body fat reserves and
milk production are closely related (Pryce et al.,
2002). These findings were confirmed by a study by
Gallo et al. (1996), who observed a higher and more
prolonged BCS loss in cows with higher milk yield.
Therefore, BCS and milk yield are in a negative
correlation (Veerkamp and Brotherstone, 1997),
and high-yielding dairy cows generally have a lower
BCS (Pryce et al., 2001).
A decrease in BCS post partum depends not
only on the milk yield level but also on the BCS
level at calving. Cows probably have a physiological target level for body reserves in early lactation (Garnsworthy and Topps, 1982). Therefore
Garnsworthy (2007) presumed that cows fatter at
calving would tend to lose more body fat than thinner cows. This process is related to the daily milk
yield curve, which is almost exactly opposite to the
energy balance (Banos et al., 2004). The shape of
the BCS profile depends on the animal’s genetic
target BCS, its predisposition to partition nutrients between milk production and nutrition and
differences between animals in feed conversion
efficiency (Garnsworthy, 2007).
Both the duration and severity of NEB were reported to influence reproduction (Beam and Butler,
1999). Other authors also observed these relationships at the level of different reproduction indicators. Rhodes et al. (2003) and Roche et al. (2007)
examined the relationships between BCS at the
time of calving and mating, negative energy balance duration and reproduction. A higher BCS level
before calving, at calving and during early lactation
was associated with a higher probability of being
detected in oestrus before the planned start of mating and higher probability of being mated after the
first insemination. An inverse relationship between
energy balance and days to resumption of ovarian
activity was reported by Butler and Smith (1989)
and DeVries et al. (1999). Roche et al. (2007) identified relationships between body condition and reproduction variables in pasture-based dairy herds.
358

Czech J. Anim. Sci., 53, 2008 (9): 357–367
In their study, reproductive performance was found
to be significantly affected by BCS and its changes
during lactation. Buckley et al. (2003) recorded only
the effect of a very low nadir BCS (< 2.5) on the
likelihood of pregnancy at first service. A number
of other studies demonstrated a relationship between body condition at calving and reproductive
performance (Gearhart et al., 1990; Ruegg et al.,
1992). The amount of energy reserves during late
gestation, parturition and early lactation influences
the length of postpartal anoestrus and the probability of successful mating (Beam and Butler, 1999;
Chagas et al., 2006). Generally, low BCS at any time
during early lactation is associated with prolongation of ovarian activity, low frequency of LH pulses,
poor follicular response to gonadotropin stimulation, and with a decrease in the functional competence of oocytes (Gearhart et al., 1990; Diskin et al.,
2003). Ruegg et al. (1992) demonstrated increased
reproductive problems in very fat or very thin highyielding cows. Suriyasathaporn et al. (1998) found
that cows with BCS < 3 required more time for
conception than cows with higher BCS at calving.
Markusfeld (1997) showed that primiparous cows
with high BCS at calving experienced fewer days
open.
Furthermore, in studies in which BCS has been
reported to affect reproduction, there have been
inconsistencies in the reported effect. For example, Waltner et al. (1993), Gillund et al. (2001) and
Buckley et al. (2003) reported the absence of the effect of BCS at calving on reproductive performance,
whereas others (Markusfeld et al., 1997; Titterton
and Weaver, 1999) reported a significant effect.
Certain other studies did not confirm these relationships. For example, Ruegg and Milton (1995)
reported no effect of BCS on reproduction indicators. Other investigators also failed to verify this relationship (Waltner et al., 1993; Ruegg and Milton,
1995). Gillund et al. (2001) reported no effect of
BCS at calving on reproduction, either. In their
study, BCS at calving was not related to the reproduction indexes (conception to first service, calving
to 1st insemination interval, calving to conception
interval and number of AI per conception).
The conflicting results of the different studies
demonstrate the complex relationships among
nutritional management, parity, breed, production level and reproductive performance (Gillund
et al., 2001). Possible reasons contributing to discrepancies among the studies include the system of
milk production, the sample population analyzed,
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the frequency of BCS measurement, the model of
analysis, the definitions of both the BCS and reproductive parameters investigated, and variation
in the parameters within the sample population
(Roche et al., 2007).
The above-mentioned findings were obtained
mostly in Holstein cattle, but a few studies exist
in dual-purpose cattle, for example Gillund et al.
(2001) in Norwegian cattle under conditions of
Norway and Aeberhard et al. (2001a) in Brown
Swiss and Simmental × Red Holstein under Swiss
conditions. It is necessary to verify these observations in order to recommend body condition
scoring as a method of evaluating nutritional and
reproduction management of dairy cows in dualpurpose cattle.
The objective of this study was to determine the
relationship between body condition score at the
time around parturition and milk yield in subsequent lactation – whether higher BCS before
calving is associated with higher BCS loss during
lactation, whether high-yielding cows lose more
BCS and whether BCS around the time of parturition influences reproductive efficiency.

MATERIAL AND METHODS
The experiment was performed in 2002–2004 in
two herds of Czech Fleckvieh cattle, both registered in the Czech Fleckvieh herd book. More than
1 000 cows were included in the study and the average milk yield in both herds was more than 6 500 kg
of milk with 4.1% of fat and 3.35% of protein per
cow and year.
During the experiment, the milk performance
control was performed by a technician of the
Czech Breeders’ Association at monthly intervals. In the same week (control period), the body
condition score was measured (by the same assessor) according to a five-point scale (1 = thin cow,
5 = overconditioned cow). This methodology has
been recommended by the European Association
of Fleckvieh Cattle Breeders. Next, data from the
milk and reproduction performance database of the
Czech Fleckvieh herd book were used. The milk
yield for each cow was adjusted to kilograms of 3.8%
fat and 3.2% protein – Fat and Protein Corrected
Milk (FPCM) for more accurate representation.
The basic dataset created from the obtained data
contained 1 085 Czech Fleckvieh cows. The main
hypothesis was tested: whether the body condition
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or its changes during lactation influence the reproduction performance of animals. During the experiment, the following traits were investigated:
– BCS 1 month before calving
– BCS from the 1st month after calving, then regularly in monthly intervals until the 5th month of
lactation
– calving to first service interval in days
– calving to conception interval in days
– number of services per conception
– first service to conception interval in days
– interval between services in days
– milk yield in the first five months of lactation
– FCPM yield in the first five months of lactation
On the basis of the analysis of relationships
between BCS in different lactation periods and
reproduction indicators, 2 datasets were created
according to BCS 1 month before and 1 month after
calving. These datasets were subsequently sorted
into groups according to the level of BCS. Only
those cows which had all the observed traits were
included in these groups. Therefore, the number of
animals in these groups is considerably lower than
in the basic dataset.
Groups of cows according to BCS before calving:
A group: BCS < 4
B group: BCS = 4
C group: BCS > 4
Groups of cows according to BCS after calving:
AA group: BCS < 3.5
BB group: BCS = 3.5
CC group: BCS > 3.5
The dataset was analyzed by multifactorial analysis of variance (Rasch and Mašata, 2006) using the
procedures COOR and GLM through the statistical
program SAS, version 8.1. (SAS, 2001). The following basic models with fixed effects were used for
subsequent estimation:
y ijk = μ + HYSi + Aj + Bk + α (x – –x) + eijk
where:
μ
HYSi
Aj

= average value of dependent variable
= fixed effect of i-herd – year – season of calving
= fixed effect alternatively: (a) BCS level 1 month
before calving; (b) BCS level 1 month after calving
Bk
= effect of lactation number
α (x – x) = regression on the age at the first calving
eijk
= residual effect (random error)
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yijk = μ + HYSi + Aj + Bk + α(x – –x) + β(x – –x) + eijk
where:
μ
HYSi
Aj
Bk

=
=
=
=

average value of dependent variable
fixed effect of i-herd – year – season of calving
fixed effect of BCS level 1 month after calving
fixed effect of lactation number

α(x – –
x) = regression on the age at the first calving

β(x – –
x) = regression on milk yield 1 month after calving
eijk
= residual effect (random error)

Residual Pearson’s correlation coefficients were used
to estimate the closeness of the relationship – r.

RESULTS AND DISCUSSION
Population and herd characteristics
The experiment was conducted as an investigation on two farms with Czech Fleckvieh cow herds.

Free box housing was used on both farms, and the
animals were fed a total mixed feed ration. The
characteristics of basic indicators of milk and reproduction performance for both herds are shown
in Table 1.
The objective of the first part of this study was
to determine the relationships between the BCS
level 1 month before calving and the level of milk
yield in subsequent lactation. The results are shown
in Table 2. The highest milk performance was recorded in group A (cows with the lowest BCS before
calving: BCS < 4) in each of the monitored periods.
However, the differences were not statistically significant.
For a more accurate description of energy output
via milk, the milk yield was adjusted to the standard
amount of fat and protein (FPCM). The results with
the use of FPCM are similar and are shown in Table 3. Again, the highest milk yield was recorded
in the cows with the lowest BCS, but these results
were not statistically significant, either.

Table 1. Basic characteristics of herds
Indicator

Herd I

Herd II

Meantime (days)

397.00

399.00

7 651.00

6 003.00

Average milk yield (kg)
Average milk fat (%)

4.28

3.86

Average milk protein (%)

3.45

3.24

Calving to first service interval (days)

72.10

72.20

Calving to conception interval (days)

91.80

109.80

First service to conception interval (days)

39.60

37.00

Number of inseminations per conception

1.50

2.02

Table 2. Relationships between the BCS level in the last month of gestation and average daily milk yield in the
particular monitored periods of lactation
Groups of cows according to their BCS before calving
Monitored periods
after calving

A BCS < 4; n = 91

B BCS = 4; n = 178

C BCS > 4; n = 98

daily milk yield (kg)
LSM

SE

LSM

SE

LSM

SE

30.21

0.73

29.33

0.62

29.02

0.69

month

30.17

0.71

28.48

0.62

29.03

0.68

3rd month

28.41

0.70

27.13

0.60

26.69

0.67

th

25.59

0.72

25.49

0.62

25.33

0.69

th

23.86

0.76

22.72

0.65

22.35

0.73

st

1 month
2

nd

4 month
5 month

no significant differences between LSM in rows (P > 0.01)
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Table 3. Relationships between the BCS level in the last month of gestation and average daily FPCM yield in the
particular monitored periods of lactation
Groups of cows according to their BCS before calving
Monitored periods
after calving

A BCS < 4; n = 91

B BCS = 4; n = 178

C BCS > 4; n = 98

daily FPCM yield (kg)
LSM

SE

LSM

SE

LSM

SE

1st month

31.23

0.88

31.09

0.76

30.50

0.84

2nd month

31.91

0.87

30.18

0.74

31.17

0.83

3 month

29.89

0.83

28.51

0.71

28.98

0.79

4th month

27.13

0.81

27.56

0.69

27.63

0.77

26.11

0.88

24.47

0.76

24.31

0.84

rd

th

5 month

no significant differences between LSM in rows (P > 0.01)

On the other hand, at evaluation according to the
BCS level in the 1st month after calving, the effect of
BCS was significant (Tables 4 and 5). At milk yield

evaluation in the particular monitored periods, the
differences between groups AA (BCS lower than
3.5 points) and BB (BCS = 3.5 points) ranged from

Table 4. Relationships between the BCS level in the 1st month of lactation and average daily milk yield in the particular monitored periods of lactation
Groups of cows according to their BCS 1st month after calving
Monitored periods
during lactation

AA BCS < 3.5; n = 134

1 month before c.

30.86

a

2nd month after c.

29.98a

SE

LSM

0.56

29.05

b

0.55

28.45b

3 month after c.

28.48

a

4th month after c.

26.20a

rd

th

5 month after c.
a,b

CC BCS > 3.5; n = 159

daily milk yield (kg)
LSM

st

BB BCS = 3.5; n = 236

23.80

a

SE

LSM

SE

0.51

28.34

b

0.55

0.50

27.91b

0.54

0.54

26.49

b

0.49

25.43

b

0.53

0.55

24.87b

0.50

23.80b

0.54

0.59

b

0.54

b

0.58

22.32

21.92

figures with the same superscripts in rows do not differ significantly (P < 0.01)

Table 5. Relationships between the BCS level in the 1st month of lactation and average daily FPCM yield in the
particular monitored periods of lactation
Groups of cows according to their BCS 1st month after calving
Monitored periods
during lactation

AA BCS < 3.5; n = 134
LSM

SE

LSM

SE

LSM

SE

1st month before c.

32.33a

0.67

30.64ab

0.61

30.04b

0.66

2nd month after c.

31.48a

0.65

30.00a

0.59

29.82a

0.64

3rd month after c.

30.05a

0.63

28.34b

0.57

27.25b

0.62

0.56

26.03

b

0.61

22.81

b

0.65

th

4 month after c.
th

5 month after c.
a,b

BB BCS = 3.5; n = 236

CC BCS > 3.5; n = 159

daily FPCM yield (kg)

27.71

a

25.48

a

0.62
0.65

27.13

ab

23.81

b

0.60

figures with the same superscripts in rows do not differ significantly (P < 0.01)
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1.99 to 1.33 kg of milk, and from 3.05 to 1.88 kg of
milk between groups AA and CC (BCS higher than
3.5 points). The differences between groups BB and
CC were not statistically significant. At FPCM yield
evaluation, the differences among the particular
groups were not as distinct as in the previous case
(Table 5). The AA group with the lowest BCS in the
1st month after calving showed the highest FPCM
yield during the entire 5-month monitored period.
Both the body condition and milk yield levels reflect the energy state of the organism, which is connected with other factors (Domecq et al., 1997). In
animals that are unilaterally selected for high milk
performance, reduced BCS and higher BCS loss are
assumed, because the correlated response in feed
intake in early lactation can cover only 40–48%
of the extra requirement (Buckley et al., 2003).
Preferential re-partitioning of stored energy and
substrates for milk synthesis is one of the most
important characteristics of high-yielding cows

(Aeberhard et al., 2001b). The situation is similar
in dual-purpose Czech Fleckvieh, although it is not
so marked. Furthermore, Aeberhard et al. (2001a)
did not record any differences in the BCS level
between animals with lower or higher milk yield.
On the contrary, Horan et al. (2005) reported that
cows with lower milk yield had shown a higher BCS
level during the entire monitored period (calving
to BCS nadir). At BCS evaluation during early
lactation it is primarily necessary to observe the
changes which occur in this period (Christiaens
et al., 2000). Cows that are genetically inclined
to lose more BCS in early lactation tend to have
higher yields of milk, fat and protein (Dechow et
al., 2002). In their study, phenotypic correlations
between the body condition loss and production
traits (milk fat, protein, and yield) ranged from
0.06 to 0.1. Domecq et al. (1997) also referred to
the effect of BCS loss during the first month of
lactation on increased milk yield and this relation-

Table 6. Relationships between the BCS level in the last month of gestation and subsequent BCS development
Groups of cows according to their BCS before calving
Monitored periods
after calving

A BCS < 4; n = 91
LSM

st

1 month

3.48

a

2nd month

3.39a

rd

B BCS = 4; n = 178

SE

LSM

0.07

3.56

a

0.08

3.49a

0.09

3.49

a
a

3.42

a

4 month

3.50

a

0.09

3.50

5th month

3.58a

0.09

3.64a

3 month
th

a,b

C BCS > 4; n = 98

BCS after calving (points)
SE

LSM

SE

0.06

3.90

b

0.07

0.07

3.83b

0.08

0.07

3.86

b

0.08

0.07

3.88

b

0.08

0.08

3.98b

0.09

figures with the same superscripts in rows do not differ significantly (P < 0.01)

Table 7. Relationships between the BCS level in the 1st month of lactation and BCS development
Groups of cows according to their BCS 1st month after calving
Monitored periods
during lactation

AA BCS < 3.5; n = 134

1 month before c.

3.62

a

2nd month after c.

3.12a

SE

LSM

0.06

3.93

b

0.06

3.45b

3 month after c.

3.18

a

4th month after c.

3.26a

rd

th

5 month after c.
a,b,c

3.38

a

SE

LSM

SE

0.06

4.18

b

0.07

0.05

3.89c

0.05

0.06

3.53

b

0.05

3.92

c

0.06

0.06

3.59b

0.05

3.97c

0.06

0.07

b

0.06

b

0.07

3.68

figures with the same superscripts in rows do not differ significantly (P < 0.01)
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CC BCS > 3.5; n = 159

BCS (points)
LSM

st

BB BCS = 3.5; n = 236

4.00
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Table 8. Relationships between the BCS level in the 1st month of lactation and BCS development (regression on
milk yield 1 month after calving)
Groups of cows according to their BCS 1st month after calving
Monitored periods
during lactation

AA BCS < 3.5; n = 134

BB BCS = 3.5; n = 236

CC BCS > 3.5; n = 159

BCS (points)
LSM

SE

LSM

SE

LSM

SE

1 month before c.

3.80a

0.09

3.98ab

0.07

4.12b

0.08

2nd month after c.

3.14a

0.06

3.45b

0.05

3.89c

0.06

3 month after c.

3.20

a

0.06

3.53

b

0.05

3.92

c

0.06

4th month after c.

3.28a

0.06

3.59b

0.05

3.96c

0.06

0.07

b

0.06

c

0.07

st

rd

th

5 month after c.
a,b,c

3.38

a

3.68

4.00

figures with the same superscripts in rows do not differ significantly (P < 0.01)

ship had a stronger association with milk yield than
did prepartal BCS.
BCS development in the first 5 months of lactation in particular groups constructed according
to the BCS level 1 month before calving, 1 month
after calving, and 1 month after calving including
the regression on the milk yield level is given in
Tables 6, 7 and 8 respectively. The lowest values
were recorded in the 2nd month of lactation and the
cows with higher BCS around the time of calving
were found to maintain this high BCS for the next
5 months at least.
It was not demonstrated in the present investigation that the higher BCS before calving was
associated with the greater BCS loss after calving
or that the time to the BCS nadir occurrence was
longer than in thinner cows. This may be the same
situation as in the study by Gillund et al. (1999),
who found considerably less subcutaneous fat in

dual-purpose Norwegian Cattle compared to fat
deposits in Holstein dairy cows. Hence, the effect
described by Garnsworthy (2007) has not been
proved – cows fatter at calving tend to lose more
body fat than thinner cows.
Higher BCS after calving indicates a lower
amount of its loss and this tendency is also evident in subsequent months of lactation. Roche et
al. (2007) stated that the BCS nadir was positively
correlated with BCS at calving. Therefore cows
with higher BCS after calving showed the lowest
BCS loss. Identically, Kim and Suh (2003) reported
that the recovery of BCS in cows with a marked
condition loss was more delayed. Aeberhard et al.
(2001a) stated that lower BCS loss and body condition returned by week 40 to the values that were
not significantly lower than those before parturition in lower-yielding Swiss Brown cows than in
Holsteins.

Table 9. Effect of BCS in the 1st month before and after calving on reproduction (F test)
BCS 1 month
before calving

BCS 1 month
after calving

BCS 1st month after calving + regression
on daily milk yield 1st month after calving

Calving to first service interval

0.45

5.46++

4.61

Calving to conception interval

0.62

2.33

2.54

Number of services per conception

1.56

0.79

0.99

First service to conception interval

0.73

1.44

1.44

Interval between services

1.44

0.01

0.02

the superscript indicates that the correlation coefficients were significant at P levels: +P < 0.05;
+++
P < 0.001

++

0.01 > P > 0.001;
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Table 10. Relationships between the BCS level in the last month of gestation and reproduction indicators
Groups of cows according to their BCS before calving
Reproduction indexes

A BCS < 4; n = 91

B BCS = 4; n = 178

C BCS > 4; n = 98

LSM

SE

LSM

LSM

SE

Calving to first service interval (days)

74.15

3.67

74.49

3.15

71.50

3.51

Calving to conception interval (days)

99.71

8.67

103.79

7.47

109.91

8.47

2.11

0.21

1.91

0.18

2.21

0.20

First service to conception interval (days)

41.41

9.23

45.33

8.06

52.96

8.82

Interval between services (days)

35.94

3.99

40.52

3.54

35.35

3.68

Number of services per conception

SE

no significant differences between LSM in rows (P > 0.01)

Table 11. Relationships between the BCS level in the 1st month of lactation and reproduction indicators
Groups of cows according to their BCS 1st month after calving
Reproduction indexes

AA BCS < 3.5; n = 134
LSM

SE
a

BB BCS = 3.5; n = 236
LSM

SE
ab

CC BCS > 3.5; n = 159
LSM

SE
b

Calving to first service interval (days)

80.07

3.33

72.68

3.03

68.83

Calving to conception interval (days)

113.83

7.26

110.01

6.50

98.99

7.12

2.17

0.17

2.13

0.15

1.97

0.17

First service to conception interval (days)

54.63

8.08

54.83

7.21

43.41

7.88

Interval between services (days)

43.94

3.49

44.14

3.19

44.47

3.45

Number of services per conception

a,b

3.29

figures with the same superscripts in rows do not differ significantly (P < 0.01)

During the observation of relationships between
the body condition of cows and their reproductive
efficiency a significant effect of BCS on the length
of calving to first service interval was determined
(Table 9). However, BCS before calving had no significant effect on any of the observed reproduction
indicators – calving to first service interval, calving
to conception interval, number of artificial inseminations per conception, first service to conception
interval and interval between services. It is obvious
that the body condition score influences only the
resumption of the oestrous cycle in dual-purpose
cattle.
No significant relationship was found between
the body condition score 1 month before calving
and reproduction indexes (Table 10). The most favourable reproduction indicators were recorded in
cows with BCS after calving higher than 3.5 points
(Table 11). Their average length of calving to first
service interval, calving to conception interval, and
first service to conception interval was 68.83, 98.99
and 43.41 days, respectively. The average number of
services per conception was 1.97. With a decreasing
364

BCS level, these indicators declined, the differences
were 3.85 and 11.24 days; 11.02 and 14.84 days;
11.42 and 11.22 days for the length of calving to
first service interval, calving to conception interval,
and first service to conception interval in the BB
and AA groups, respectively.
Similarly, Gillund et al. (2001) reported that reproductive performance was not associated with
BCS at calving in Norwegian Cattle. Nevertheless,
the effect of BCS 1 month after calving should be
considered as important because it indicates the
BCS loss. In our study, the higher the BCS in this
period (and thus the BCS loss post partum was lower), the shorter the calving to first service interval
and, with correction for milk production, the length
of calving to conception interval as well (Table 9).
The same results were reported by Refsdal (1989)
and Suriyasathaporn et al. (1998). On the contrary,
Gillund et al. (2001) did not demonstrate any relationship between the prolongation of calving to
first service interval and higher BCS loss. However,
they observed a longer calving to conception interval, decrease in the probability of conception at
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Table 12. Relationships between the BCS level in the 1st month of lactation and reproduction indicators (regression on milk yield 1 month after calving)
Groups of cows according to their BCS 1st month after calving
Reproduction indexes

AA BCS < 3.5; n = 134
LSM

SE

Calving to first service interval (days)

79.69

a

Calving to conception interval (days)

114.72a

BB BCS = 3.5; n = 236
LSM

SE

3.37

72.64

ab

7.34

110.16ab

2.19

0.17

First service to conception interval (days)

54.72

Interval between services (days)

43.75

Number of services per conception

a,b

CC BCS > 3.5; n = 159
LSM

SE

3.04

68.93

b

3.30

6.50

98.84b

7.13

2.12

0.15

1.96

0.17

8.12

54.75

7.24

43.28

7.94

3.54

44.14

3.19

44.49

3.46

figures with the same superscripts in rows do not differ significantly (P < 0.01)

first service and an increased number of artificial
inseminations per conception. These relationships
were not confirmed in our study. Waltner et al.
(1993) and Ruegg and Milton (1995) failed to demonstrate an association between BCS at calving and
reproduction.
Because the differences in milk production
among the groups of cows with different BCS were
statistically significant and both BCS and reproduction evaluation might be influenced by the level
of milk yield, regression on the level of milk yield
1 month after calving was added. The results of
this analysis are shown in Table 12. The trends between BCS 1 month after calving and reproduction
efficiency were sustained, even after taking into
account the level of milk yield. The group of cows
with BCS higher than 3.5 points showed the most
favourable results again. This group had significantly shorter calving to first service and calving
to conception intervals.

CONCLUSION
The objective of this study was to demonstrate
the relationships among body condition score at
the time around parturition, milk yield in subsequent lactation, reproductive efficiency and BCS
development in Czech Fleckvieh dairy cows. The
relationship between BCS before calving and milk
yield in the first 5 months of lactation was not
demonstrated. On the contrary, cows with BCS
lower than 3.5 points in the first month of lactation showed the highest milk yield during the first
5 months of lactation. It could be caused by higher mobilization of body reserves in high-yielding

cows. The body condition level in the last month
before parturition influenced its subsequent decrease in the first phase of lactation. The group
of cows with the highest BCS level before calving
retained a high BCS level in the first five months of
lactation. The group of cows with the lowest BCS
in the first month of lactation had the lowest BCS
in the next four months. BCS before calving had no
significant effect on reproduction indicators (calving to conception interval, the number of services
per conception, first service to conception interval,
days between services). However, the significant
effect of BCS in the 1st month after calving on the
length of calving to first service interval was demonstrated. The cows with BCS higher than 3.5 had
the shortest length of this indicator. Obviously, it is
important to attend to the deposition of adequate
prepartal body reserves in terms of the most favourable reproduction indicators in dual-purpose
cows. In this study, the higher BCS before calving was associated with higher BCS after calving
and those cows showed the shortest calving to first
service interval.
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