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Abstract 
The body condition scoring system (BCS) is a means of accurately determining body condition of dairy cows, 
independent of body weight and farm size. The body condition scores represent a subjective visual or tactile (or both) 
evaluation of the amount of subcutaneous fat in a cow. The system is a useful method of evaluating body energy 
reserves and is used widely for evaluating nutritional status in dairy cows. The different stages of lactation have 
different recommended scores. BCS change during the lactation period depends on the milk production, reproduction 
and health status. Extreme body condition loss in the early lactation can cause irregular heats, longer time to first 
ovulation, and fail to conceive. The aim of this research was to determine the effect of BCS on Holstein cows’ 
reproduction. The relationship between some BCS parameters: BCS at calving (BCSc), minimum BCS after calving 
(BCSmin) and the reduction of BCS after calving (BCSr) on one hand and three reproductive parameters: the days from 
calving to first service (DFS), number of inseminations to conception (NIC), and days open (DO) on the other hand 
were studied in three private dairy farms in South Hungary. BCS were determined monthly during milk recording. A 
total of 786 records of Holstein cows from 1 to 3 lactation were evaluated. DFS was significantly (P<5%) influenced by 
BCSs and BCSmin. The number of inseminations to conception (NIC) varied according to the individual cow. In the 
present studywas between 1 and 12. The most favourable DO values were observed in the group having >3.5 BCSc 
(150.04 days), the group with 3.0-3.5 BCSmin (138.92) and the group having >1 BCSr. There was no significant 
relationship found between DO and the BCS groups.  
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Introduction 
The reproduction of dairy cattle is a very complex 
trait. There is negative relationship between the 
increasing milk production and reproduction [1, 2, 
3, 4]. At the beginning of lactation, the milk 
production has a definite priority over the 
reproduction [5]. The declining fertility results have 
been verified during recent decades. Butler [1] 
reported in his study that in the U.S.A. the 
proportion of pregnant cows after the first 
insemination was 65% in 1951 while it was only 
40% in 1996. In the UK [6] changes of this very 

                                                            
* Corresponding author: Edit Miko, 
 mikone@mgk.u-szeged.hu  
 

© 2017 Myrtill Gráff et al., published by De Gruyter Open. 

This work was licensed under the Creative Commons Attribution-NonCommercial-
NoDerivs 3.0 License 
 

same parameter were analysed between 1975-
1982 and 1995-1998, and it was found that the 
pregnancy rate to first service declined from 
55.6% to 39.7%. The antagonism between the 
improving milk production and deteriorating 
reproduction may be partially explained by the 
changes in the genetic bases. The cumulative 
incidence of reproductive and other disorders as 
consequences of insufficient nutrition (especially 
lack of energy) due to the increased milk 
production is more important. The declining 
fertility is probably a combination of a variety of 
physiological and management factors that have 
an additive effect [7]. The management, feeding, 
milk production and genetics are the main 
reasons of the declining reproduction parameters 
in modern dairy cattle [8, 3]. The negative energy 
balance is a prominent risk factor for the low 
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fertility [9]. The extent and duration of the energy 
deficiency period after calving are associated with 
the low fertility after [10]. According to Szenci et 
al. [11] the sooner the cows restore their energy 
balance, the sooner they will start cycling. The 
energy deficit is well controllable by the change of 
the condition. Body condition change from 50 to 
80 days after calving significantly affects the 
reproduction parameters. One unit or more loss of 
BCS (on a five-point scale) extends the dates of 
the first ovulation, the first recorded oestrus, and 
the first insemination. The proportion of pregnancy 
at first service is smaller and the NIC is higher in 
these cows. Lucy et al. [12] showed that body 
condition loss in the dry period is related to the 
higher proportion of reproduction disorders. 
Gillund et al. [13] did not showe a correlation 
between reproduction and BCS at calving; 
however, they claimed that the BCS change is a 
good indicator of fertility results. The primiparous 
cows calving with a BCS < 3 have a late 
resumption of ovarian activity [14]. Samarütel et 
al. [9] also analysed the relationship between the 
BCS at calving and the reproduction. In their work 
they analysed the BCS of thin (BCS<3.0), medium 
(BCS=3.25-3.5) and fat (BCS>3.75) cows. The 
best results have been observed in the group of 
medium BCS. None of the fat cows became 
pregnant in the first insemination. In contrast, the 
first service conception rates were 17% and 23% 
for the groups with low and medium BCS, 
respectively. The interval from parturition to first 
insemination was the longest in case of the cows 
with low BCS. The loss of BCS in early lactation is 
unfavourably related to reproductive performance, 
particularly in high genetic merit animals than the 
change in BCS from week 1 to week 10 [4, 15]. 
The level of BCS change after calving greatly 
affects the luteal activity in high-producing dairy 
cows. The loss of body condition between calving 
and first service should be restricted to below 0.5 
BCS unit to avoid a detrimental effect on 
reproductive performance [16].  
The aim of this research was to determine the 
effect of BCS on Holstein cows’ reproduction. 
 
Material and Methods 
The study was conducted in three private dairy 
farms in South Hungary. A total of 786 records of 
BCS from Holstein cows being in 1 to 3 lactation 
were evaluated. The data of measurements was 
recorded by dairy farm management software 
(RISKA).  
During the analysis of reproductive performance 
we introduced three reproductive parameters: the 
number of days from calving to first service (DFS), 
the days open (DO) which is the calving-to-

conception interval, and the number of 
inseminations to conception (NIC). 
We examined the connection between the 
reproductive parameters and the BCS in different 
parities.  
When making the groups according to the BSC at 
calving (BCSc) we made 5 groups (BCSc=2.0 ; 
BCSc=2.5;. BCSc =3.0; BCSc =3.5 and BCSc 
>3.5).  
Minimum BCS (BCSmin) was defined as the lowest 
BCS obtained after calving. There were three 
groups of minimum BCS (BCS min=1.5-2, 
BCSmin=2.5, BCSmin=2.0-3.5). Finally, we 
examined the reduction of BSC after calving. 
There were four groups formed (BCSr=0.0; BCSr 
=-0.5, BCSr =-1, BCSr >-1). 
Cows were monthly recorded by BCS using a 5-
grade scoring system, which describes 1 point is 
emaciated and 5 points refer to an obese cow. To 
achieve more sensitivity, 0.50 points subunits 
were also used. BCS was determined during the 
milk recording scheme by the same person using 
a scale according to Edmonson et al [17]. 
The data were tested by analysis of variance 
(One-Way ANOVA). The means were compared 
by Duncan’s multiple range test based on the 0.05 
level of probability and all statistical analyses were 
performed using SPSS 18.0 for Windows. 
 
Results and Discussions 
The numbers of recordings for BCSc were 372. 
The median of BCSc was 3.0 (ranging from 2.0 to 
5.0). The results are presented in the Table 1. 
The number of the days from calving to first 
service (DFS) was not significantly different 
among the groups (P>5%). These results are 
similar with those of Nicolini et al. [18] who 
reported that no effect of body condition at calving 
was observed on commencement of luteal 
activity. By contrast, in the study of O’Hara et al. 
[19] BCS at calving had a nonlinear relation with 
fertility in progesterone profiles, indicating that it 
had a negative effect on the fertility of both thin 
and over-conditioned cows. This period (Table 1) 
was the shortest in case of cows with 3.5 BCSc 
(99 days) and the longest in case of cows with 2.0 
BCSc (167 days). When comparing the groups, 
the biggest difference (75 days) was found 
between the group pair 2.0-3.5, but this difference 
was not significant (P>5%).  
Out of the groups made according to the BCSc the 
cows with 3.5 BCSc got pregnant within the 
shortest time (days open), however, no significant 
difference was confirmed among the groups 
(P>5%, Table 1). The extremes were represented 
by the cows with >3.5 and 2 BCSc (150 and 229 
days, respectively). 
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The number of inseminations to conception (NIC) 
varied according to the individual cow. In the 
present study it was between 1 and 12. The 
40.9% of the cows got pregnant at the first 
insemination. When examining the body condition 

at calving, the NIC extremes had an average 
between 2.18 and 2.44. We can claim that the 
NIC of the studied stock was quite favourable, but 
the maximum values of almost all groups were 
extremely high (9 and 12). 

 
Table 1 

Reproduction parameters with regard to the BCSc 

 

BCSc 
n DFS 

(mean+SD) 
DO 

(mean+SD) 
NIC 

(mean+SD) 
NIC 
min 

NIC 
max 

2.0 4 167.25+67.99a 229.00+111.82 2.25+0.50 2 3 
2.5 82 112.85+42.94b 159.88+78.53 2.18+1.52 1 9 
3.0 205 106.75+39.3 b 161.19+80.38 2.40+1.86 1 12 
3.5 54 99.44+37.73 b 154.06+88.04 2.44+1.85 1 9 

>3.5 27 101.85+37.19 a 150.04+64.16 2.33+1.86 1 9 
a.b Means in the same column with no common superscripts differ (P < 5%). 

 
When grouping the cows based on the minimum 
BCS (Table 2) after calving (BCSmin), the largest 
rate was observed in the 2.5 BCSmin group (56%) 
while the lowest proportion was observed in the 
3.0-3.5 BCSmin (7%). In Ruegg and Milton [20] 
work the proportion of BCSmin <2.5 was 73 % 
while the rates of BCSmin> 3.0 was 11.5 %.  
In terms of reproduction it can be observed that 
days from calving to first service (DFS) were most 
favourable in case of the animals with a BCSmin 
not lower than 3.0. In this group, it can also be 
observed that DFS falls into the ideal 70-90-day 
interval [21]. Between the group pairs the 
statistical analysis confirmed a significant 
difference (P <5%) between the group of 1.5-2.0 

BCSmin cows on one hand and the other two 
groups on the other hand. 
When examining the DO the variance analysis 
showed non-significant differences (P>5%). The 
shortest days open occurred in cows with the 3.0-
3.5 BCSmin. There was a 33-day difference 
between the average open days of the BCSmin of 
1.5-2.0 and 3-3.5. 
In case of the NIC, we got opposite results to that 
of the number of days until the first insemination. 
Here the lowest value appeared in the group of 
cows with 3.0-3.5 BCSmin. The extreme values of 
NIC varied between 1 to 9, the higher value was 
observed in the 2.5 BCSmin group. 

 
Table 2 

Reproduction parameters with regard to the BCSmin 

 

BCSmin 
n DFS 

(mean+SD) 
DO 

(mean+SD) 
NIC 

(mean+SD) 
NIC 
min 

NIC 
max 

1.5-2.0 137 115.42+45.78a 168.77+81.32 2.29+1.62 1 9 

2.5 210 104.13+37.34b 156.76+81.59 2.41+1.93 1 12 

3.0-3.5 25 89.84+25.53b 135.92+57.41 2.24+1.23 1 5 
a.b Means in the same column with no common superscripts differ (P < 05). 

 
Finally, we examined the effect of the difference 
between the BCSc and the BCSmin. The values are 
shown in Table 3. According to Gillund et al. [9] 
the BCS change is a good indicator of fertility 
results. This statement is true in our study, too. In 
an earlier work Balakrishnan et al. [22] found that 
body condition loss during first month of calving 
caused longer DFS. When analysing the BCS 
changes it can be observed (Table 3) that 
conception occurred at latest (longer DFS) in the 
cows with a BCS loss of 1 point (165.57 days). 
This result confirms the negative correlation 
between milk yield and reproduction, while being 
in energy deficiency period the animal will not 

conceive. No significant difference was found 
(P>5%), however, between the groups with 
deteriorating BCS after calving. Ruegg and Milton 
[20] also did not find significant differences 
between the loss of BCS, DFS and DO. 
When looking at the NIC we found that there is no 
considerable difference between the groups. The 
difference between the extreme averages was 
only 0.26, therefore the condition change after 
calving obviously did not have any effect on the 
NIC. 
However, Szenci [11] showed that the cows with 
one unit or more loss of BCS (on a five-point 
scale) had higher NIC figures. 
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Table 3.  
Reproduction parameters with regard to the reduction BCSr  

 

BCSr 
n DFS 

(mean+Sd) 
DO

(mean+Sd) 
NIC

(mean+Sd) 
NIC 
min 

NIC 
max 

0 11 140.64+54.89 110.36+52.67 2.09+0.70 1 3 
0.5 252 159.37+80.85 106.56+39.68 2.35+1.79 1 12 
1 77 165.57+84.47 109.84+40.33 2.42+1.84 1 9 

>1 32 155.69+75.46 106.28+45.22 2.31+1.80 1 9 
 

 
Conclusions 
 
In our study, we examined different reproduction 
parameters (days from calving to first service 
(DFS), number of inseminations to conception 
(NIC), days open (DO)) in relation to BCS at 
calving (BCSc), minimum BCS after calving 
(BCSmin), and reduction of BCS after calving 
(BCSr). The aim of this research was to determine 
the effect of BCS on Holstein cows’ reproduction. 
The DFS was significantly (P<5%) influenced by 
BCSc and BCSmin. The number of inseminations to 
conception (NIC) varied according to the 
individual cow. In the present study it was 
between 1 and 12. The most favourable DO 
values were observed in the group of >3.5 BCSc 
(150.04 days), the group of 3.0-3.5 BCSmin 
(138.92) and the group of >1 BCSr. There were no 
significant relationship between DO and the 
formed BCS groups. However, when summarizing 
the results, this type of BCS grouping was not 
suitable enough for detection of the relationship 
between body condition and reproduction of dairy 
cattle. 
Additional investigation of the role of BCS in 
reproduction is needed. 
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