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Abstract: The aim of the present study was to examine the impact of lameness on BCS and 

SCC and milk yield during the lactation. The ANOVA method was used to investigate the 

relationship between lameness and BCS and SCC. A linear regression analysis was 

conducted between BCS and SCC and between BCS and Daily Milk Yield in different 

parity. Pearson correlations were calculated between the parameters in the groups of lame 

and not lame cows and in the whole herd. There were moderate correlations between milk 

yield and BCS (rall cases=-0,38, rnot lame= -0,43 and rlame animals =-0,33). Also it was negatively 

moderate correlation between milk yield and SCC (rall cases =-0,32, rnot lame =-0,29, rlame 

animals= -0,37) and a low correlation between the BCS and SCC (rall cases =0,13, rnot lame =
, 

0,15, rlame animals=
, 0,15). During the lactation the increased BCS was associated with an 

increased SCC but this tendency was stronger for not lame cows.  
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 INTRODUCTION 
 

The Holstein-Friesian cows producing high milk yield, strongly overwork their body. 

The metabolic disorders, udder problems, lameness and reproductive disorders can grow 

along with the increasing milk production [6,11]. Lameness is a very prominent factor in 

culling [14].  

Due to lameness, the animal's feed intake is reduced, worsening of the body 

condition and state of health, and reduce milk production [18]. If the lameness of the cow 

becomes worse, the body condition score (BCS) also can be weaker [8]. The animal body 

condition changes during the lactation. The BSC is influenced by many factors, such as the 

quantity of milk production, animal nutrition and health condition. So, it is difficult to 

determine which condition is ideal. Most researchers agree that what is the limit of the 

BCS, which is not ideal, for the different periods of lactation. On this basis, is 

inappropriate the BCS of the cow if it is less than 2.5, or greater than 3 [2,3,5]. The non- 

ideal body condition (2 <BCS <3) is associated with numerous health problems. Difficult 

calving have occurred more in overfed cows than in thinner animals. The incidence of 

multifactorial diseases (mastitis, ketosis, lameness) is higher if the condition is inadequate 

[9]. There are a number of studies about the relationship between body condition and 

lameness. There is a negative correlation between the two parameters [10] in most studies. 

The cows are more prone to lameness, where the body condition score decreased 

significantly after parturition [12].  We can also read in other studies, that the BCS below 

2.5 greatly increases the risk of laminitis, and if the condition increases than the chance of 

healing increases as well [7, 16, 19]. At the same time we cannot say with certainty that the 

lameness worsens due to body condition. There is a positive correlation between the 

condition score and the thickness of the cushion digital [4]. The thinning of the digital 

cushion can be associated with lameness [13]. Of all diseases, the mastitis of cows means 

one of the biggest economic damage, because during the disease the quantity of milk and 

the fat of milk are reduced [1]. The seriousness of mastitis is expressed by the increase of 

SCC. In one study, we read that milk production of sub-clinically infected cows was 2.45 

kg less per day than that of the healthy cows. According to a Hungarian study, of all 

economic damages, 71% is resulted from reduced milk production and the need to discard 

milk from sick animals, 25% culling of incurable cows, and 4 % costs of medical treatment 

[15]. The risk of developing high somatic cell counts and clinical mastitis is higher if the 

animal has poor body condition [17]. 
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MATERIAL AND METHODS 
 

Our examinations were carried out on a cattle farm in south-eastern Hungary; we 

analyzed the 4491 data of 862 cows. Between 2008-2009 there were 10 times recorded 

data (body condition score, foot health status). We have examined the movement of cows, 

in terms of lameness then we divided them into two groups: lame (l) and not lame (nl). At 

the same time we determined the body condition scores (BCS) too. We analyzed the 

somatic cell count (SCC). The milk samples were given during the test milking. The SCC 

counts were transformed by a logarithmic scale. We looked for correlation between the 

body condition status (BCS <2.5; BCS = 2.5; 3> BCS> 3.5; BCS> 4) and daily milk yield, 

furthermore between the BCS and somatic cell count (SCC). These examinations were 

performed both in the lame and non-lame groups. We examined the difference between the 

two groups in milk production and milk somatic cell count by variance analysis. 
 

RESEARCH RESULTS  
 

The correlation analysis established moderately strong negative relationship 

between daily milk yield and BCS (Table 1). When the milk production increased, the 

body condition decreased.  

Table 1.  

Correlation values between BCS, SCC and milk yield 
 SCClog BCS 

All cases Daily Milk Yield (kg) -0,318** -0,381** 

SCClog  0,129** 

Not lame group  Daily Milk Yield (kg) -0,290** -0,426** 

SCClog  0,145** 

Lame group Daily Milk Yield (kg) -0,365** -0,326** 

SCClog  0,150** 

  **. Correlation is significant at the 0.01 level (2-tailed). 

This correlation was stronger in the not lame group (rnl =-0.43) than in the lame 

cows (rl=-0.33). There was weak, positive relationship between the BSC and the SCC in 

both groups (rnl =0.14; rl=0.15). The changes of BCS do a very poor effect the milk 

somatic cells. 

 
Figure 1. Relationship between BCS and daily milk yield during four lactations 

170



LUCRĂRI ŞTIINŢIFICE, SERIA I, VOL.XVIII (1) 

 

In Figure 1 we can see the relationship between BCS and daily milk yield during four 

lactations. In each parity, with the increase of BCS, the milk production decreased. This 

negative tendency was stronger in the third and fourth lactation. Changes of body condition 

influence the milk production in 29%, in the non-lame groups in the third lactation (R
2
= 

0.29), and the correlation shows a strong, negative relationship (r= -0.54)(table 2.). 

able 2. 

R
2
 and r values between BCS and milk production in different lactations in the lame 

and non-lame cows 

 

 I. lactation II. lactation III. lactation IV. lactation 

L NL L NL L NL L NL 

r -0.10 -0.23 -0.14 -0.38 -0.34 -0.54 -0.45 -0.41 

R
2
 0.01 0.05 0.06 0.15 0.12 0.29 0.21 0.17 

L = Lame; NL = non-lame, r = correlation coefficient; R
2
 = coefficient of determination 

 

In the case of lame cows was the most powerful relationship between BCS and SCC 

in the fourth lactation (R
2
= 0.21). Although the non-lame cows produced more milk, than 

the lame cows, in each parity. 

 
Figure2. Relationship between BCS and SCC during four lactations 

Figure 2 shows the relationship between BCS and SCC during four lactations. In 

every parity there was a positive, but poor relationship between BCS and SCC. If the BCS 

increased, than the SCC also increased and the values of SCC were higher in the lame 

cows. The SCC indicates the state of health of the udder. Most of the cells are immune, 
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white blood cells in the composite of SCC. If the logarithmic value of somatic cell count is 

above 5.6, then the cow has mastitis. 

Table 3. 

R
2
 and r values between BCS and SCC in different lactations in the lame and non-

lame cows 

 I. lactation II. lactation III. lactation IV. lactation 

L NL L NL L NL L NL 

r 0.00 0.06 0.21 0.20 0.22 0.28 0.13 0.09 

R
2
 0.00 0.00 0.04 0.04 0.05 0.08 0.02 0.01 

L = Lame; NL = non-lame, r = correlation coefficient; R
2
 = coefficient of determination 

Although, the relationship was poor between two parameters, it was a little stronger 

in the non-lame cows, in the third lactation (rnl =0.28) (table 3.). The relationship was 

stronger between body condition and milk production (table 2.), than between body 

condition and the somatic cell count of milk (Table 3.). 

 
Figure 3. Milk production with regard to BSC (lame, not lame) 

The cows produced the largest amount of milk at 2- 2.5 BCS (Figure 3.). It seems 

that it is the ideal body condition for dairy production of Holstein- Friesian cows. At the 

same time of the increase of BCS, the milk production decreased. However, the milk 

production of lame cows was less in each group. The correlation analysis showed a little 

weaker relationship in the lame cows, (rnl=-0.40; rl=-0.35), than in the non-lame group. The 

non-lame cows produced significantly more milk than the lame cows in each case, with the 

exception of fat (BCS> 4) cows. 

 
Figure 4. SCC with regard to BSC (lame, not lame) 
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The logarithmic value of somatic cell count was the lowest at the 2.5 BCS cows 

(2.25) and the milk of fat cows (BCS>4) contained most of SCC (figure 4). The correlation 

coefficient value (rnl = 0.15; rl = 0.13) showed a weak, positive relationship between BCS 

and SCC. The milk had most SCC in the lame cows, independent of body condition, in 

each case. There was a significant difference in SCC, between the lame and non-lame 

cows, the biggest difference (0.28) was observed in the case of thin cows.  

  

 CONCLUSIONS 
 

The greatest economic damages of milk producing farms are caused by two diseases, 

lameness and mastitis (the mastitis was investigated via SCC). 

The correlation analysis found moderately strong, negative relationship between 

daily milk yield and BCS. When the milk production increased, the body condition 

decreased. This correlation was stronger in the not lame group (rnl =-0.43) than at the lame 

cows (rl=-0.33). This negative tendency was stronger in the third and fourth lactation. 

Although the non-lame cows produced more milk, than the lame cows, in each lactations.  

In every parity there was a positive, but poor relationship between BCS and SCC, but 

the values of SCC were higher in the lame cows. 

The cows produced largest amount of milk at 2- 2,5 BCS in both groups (lame and 

non-lame), but the milk production of lame cows were less. It seems, that is the ideal body 

condition for dairy production of Holstein- Friesian cows. The non-lame cows produced 

significantly more milk than the lame cows independently of body condition with the 

exception of fat (BCS> 4) cows. The logarithmic value of somatic cell count was the 

lowest at the 2.5 BCS cows (2.25) and the milk of fat cows (BCS>4) contained most of 

SCC. But in each case the milk had most of SCC in the lame cows, independent of body 

condition, 

These results support the results of other authors that due to lameness, the animal's 

feed intake is reduced, worsening the body condition and the state of health, and reduced 

the milk production [18]. If the cow lameness becomes worse, the body condition score 

(BCS) also can be weaker [8]. 
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