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Abstract 
 

This study was carried out to determine the relationships between somatic cell count (SCC) and udder type scores (UTS) of 

Holstein cows. A total of 120 cows raised at five private farms were monthly evaluated by SCC and UTS. In SCC analysis, 

direct microscopy was used, and in UTS assessment, a 1-9 point scale, where lower points indicate poor and higher points 

indicate larger udder structure, was applied. Data were evaluated by three parity and four season groups. Also, effect of stage 

of lactation was assessed in three groups (70±14d, 140±14d and 210±14d). Parity and stage of lactation had no-significant 

effect on both the parameters, but effect of season on SCC was significant (P<0.05). Correlation coefficient between SCC and 

UTS was -0.149. The UTS records could be a useful tool for selecting cows with lower SCC. © 2013 Friends Science 

Publishers 
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Introduction 
 

Mastitis is one of the most widely diseases of dairy herds 

and it is characterized by compositional changes in the milk 

(Guliye et al., 2002). Direct selection for resistance to 

mastitis is not commonly applied due to its low heritability 

(Zwald et al., 2004). Systematic clinical examination of 

udder is relatively inexpensive and may provide valuable 

information (Klaas et al., 2004). In this point, somatic cell 

count (SCC) has been assumed as the most reliable indicator 

for detecting mastitis and quality level in early time because 

of high genetic correlation to the susceptibility of 

mastitis (Sharif et al., 2007; Nyugen et al., 2011; 

Atasever, 2012; Hussain et al., 2012). 

Evaluating structural status of udder has been advised 

for boosting accuracy of selection to mastitis cases (Mrode 

et al., 1998). Also, it is important for the udder to connect to 

the body strongly, and deeper and larger udders with lobes 

in balance are demanded for milk production (Tilki et al., 

2005). Although some investigations have been conducted 

on the genetic correlations between some type traits and 

SCC in some countries (Zhang et al., 1994; Klaas et al., 

2004; Dube et al., 2008; Zavadilová et al., 2012), no report 

has been presented the possibility of using visual 

examination of udder for animal selection in Turkey. 

Revealing the connections of udder types with milk quality 

based on SCC could be one of the main phases to obtain 

accurately cow selection in dairy farms. The objective of 

this study was to determine the relationships between SCC 

and udder type scores in Holstein cows. 

Materials and Methods 
 

The study was conducted in Samsun province, Black Sea 

region of Turkey. The study area lies between a latitude of 

41° 17' N and longitude of 36° 20' E. A total of 120 Holstein 

cows belong to five private farms, which had similar 

conditions by feeding and husbandry applications, were 

examined. Raw milk samples collected from 4 udder 

quarters of each cow and visual udder scores were obtained 

during the morning milking with monthly visits. For 

performing udder type scores (UTS) fore udder attachment, 

rear udder height and fore teat length were visually scored 

on a 1 to 9 scale (Fig 1) where higher points reflect larger 

structure. After scoring, three UTS values were averaged for 

obtaining the mean UTS for each cow. 

In SCC analysis, direct microscopic counting method 

(Packard et al., 1992) was performed for sampling. At this 

stage, samples were dyed by a strain that composed of 0.6 g 

of certified methylene blue chloride to 52 mL of 95% ethyl 

alcohol, 44 mL of tetrachlorethane and 4 mL glacial acetic 

acid. Total number of fields counted per slide was 40 and 

the working factor (WF) was 13255.  

In this study; stage of lactation, parity, udder quarter 

and season were evaluated as independent variables. 

According to farm records, lactating cows were allocated to 

3 stage of lactation groups 70, 140 and 210 (±14) days in 

milk, and a total of 3 parity groups (1= parity 1; 2= parity 

2,3 and 4; 3= parity 5≤). Besides, data were evaluated by 4 

season groups (1=12, 1 and 2
nd

 mo; 2= 3, 4 and 5
th
 mo; 3= 

6, 7 and 8
th
 mo; 4= 9, 10 and 11

th
 mo). The SCC values for 
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each cow were calculated by using the average of SCC 

levels of four udder and these values were transformed to 

log10 for normality and homogeneity of variances. In the 

final step, the data were examined by analysis of variance 

(ANOVA) and means were compared by Tukey test at 0.05 

level of probability.  

The model was as follows:  
 

yijklm = µ + ai + bj+ ck+ eijkl 
 

Where; yijkl is observation value, 

µ is population mean,  

ai is effect of the parity (i= 1,2,3), 

bj is effect of the season (j= 1,2,3,4),  

ck is effect of the stage of lactation (k=1,2,3) and 

eijkl is the random residual effect. 

To estimate correlations between SCC and UTS 

values, Pearson’s correlation coefficient analysis was 

applied. All statistical analyses were performed using SPSS 

10.0 for Windows (SPSS Inc., Chicago, IL). 

 

Results 
 

Effects of parity on UTS and logSCC are shown in Table 1. 

Although maximum UTS mean (5.61±0.80) was noted in 3
rd

 

group and minimum UTS mean (5.20±1.15) was calculated 

in 2
nd

 group, no significant differences were determined by 

parity on UTS. Besides, while highest logSCC mean 

(5.67±0.34) was estimated in 2
nd

 group and the minimum 

was in 1
st
 group, statistical differences were not significant 

by parity on logSCC. 

UTS values by season groups are given in Table 2. 

While UTS mean recorded in winter season was the lowest 

and UTS mean belongs to autumn was the highest; effect of 

season on UTS was not significant in this study. In contrast 

to UTS, effect of season on logSCC was statistically 

significant (P<0.05). LogSCC mean obtained in the winter 

(5.516) was different from that belongs to summer 

(5.739). 

Means for UTS and logSCC values by three stage of 

lactation are given in Table 3. As seen from Table 3 that 

UTS tended to elevate with advancing SL, relatively. While 

highest UTS was calculated in the latest period and the 

lower was estimated in the first period, no significant 

differences was determined in UTS by SL groups.  

Similarly, despite relatively lower logSCC was determined 

in the second SL, no significant difference was found 

among SL groups, statistically. 

Relationships between UTS and logSCC values are 

shown by box plots in Fig. 1. In the present work, the 

correlation coefficient of two parameters was estimated to 

be -0.149. 

 

Discussion 
 

In normal conditions, udder structures adversely change 

with advancing parities due to degeneration in ligaments of 

udder glands. However, as seen that no significant 

differences were determined by parity on UTS (Table 1). 

Thus, this result was not in agreement with the results of 

many studies (Bielfeldt et al., 2004; Carlén et al., 2004; 

Miller et al., 2004). The fact that observing higher logSCC 

levels with later parities could be assumed as an expected 

result, theoretically. Enhancing milk production and 

structural degeneration are the main causes for this case. Yu 

et al. (2011) emphasized that the progressive increase of 

SCC when parity increased might be likely related to 

immune mechanisms in absence of infection and resulted 

from increased secretion of macrophages and leucocytes in 

udder. In spite of logSCC tended to reduce with first parity 

(Table 1), no significant differences were found among the 

parity groups in the present study. 

A general concept that muddy areas and unhygienic 

conditions in dairy farms related to rainy weather are the 

main reasons for low UTS (Grimaud et al., 2009). Actually, 

this case could be assumed as an expected result. Besides, 

Bouraoui et al. (2002) emphasized in their work that 

relatively high humidity and temperature caused to elevated 

SCC in raw milk. However, the results of the present study 

in Table 2 were in contrast to the result of Bartlett et al. 

(2001) and Green et al. (2006). 

The fact that higher SCC values at the beginning and 

at the end of the lactation periods are seen as normal normal 

cases. This result was in agreement with results of Singh 

and Ludri (2001), but in contrast to results of Mungube et 

al. (2004) and Koivula et al. (2005). 

Table 1: Means (±SD) for UTS and logSCC by parity 

groups 

 
Parity n UTS logSCC 

1 55 5.36±1.43 5.58±0.27 

2 39 5.20±1.15 5.67±0.34 

3 26 5.61±0.80 5.65±0.27 

Total 120 5.36±1.22 5.63±0.30 

1= parity 1; 2= parity 2, 3 and 4; 3= parity 5≤ 

 

Table 2: Means (±SD) for UTS and logSCC by season 

groups 

 
Season n UTS logSCC 

1 26 4.96±1.37 5.51±0.15a 

2 33 5.30±1.35 5.55±0.24ab 

3 41 5.53±1.18 5.73±0.33b 

4 20 5.65±0.74 5.68±0.37ab 

Total 120 5.36±1.22 5.63±0.30 

1=winter; 2= spring; 3= summer; 4= autumn 

 

Table 3: Means (±SD) for UTS and logSCC by stage of 

lactation groups 

 
Stage of lactation n UTS logSCC 

1 37 5.18±1.22 5.65±0.33 

2 44 5.22±1.44 5.59±0.26 

3 39 5.69±1.05 5.65±0.32 

Total 120 5.36±1.22 5.63±0.30 

1=70±14d; 214=70±14d; 3=210±14d 
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The reason for relatively higher logSCC at the 1
st
 

period (Table 3) could be stated as more process in the 

udder gland in this interval that reflects post calving time. 

Estimated correlation in this study (-0.149) clearly 

indicates that SCC of raw milk decrease with proper udder 

structure. In this point, to obtain more quality or lower SCC 

including milk, this association should be regarded by dairy 

farmers. Similar to this concept, Rogers et al. (1995) 

reported that higher and more tightly attached udders were 

related with lower SCC.  

In conclusion, combining UTS records with SCC 

values could be advised to dairy owners as a useful tool for 

selecting cows with resistant to mastitis. In addition, further 

investigations on the associations between SCC and each 

linear type traits should separately be carried out. 

 

References 
 
Atasever, S., 2012. Estimation of correlation between somatic cell count 

and coagulation score of bovine milk. Int. J. Agric. Biol.,14: 315–

317 

Bartlett, P.C., J.F. Agger, H. Houe and L.G. Lawson, 2001. Incidence of 

clinical mastitis in Danish dairy cattle and screening for non-

reporting in a passively collected national surveillance system. Prev. 
Vet. Med., 48: 73–83 

Bielfeldt, J.C., R. Badertscher, K.H. Tölle and J. Krieter, 2004. Factors 

influencing somatic cell score in Swiss dairy production systems. 
Schweiz. Arch. Tierheilkunde, 146: 555–560 

Bouraoui, R., M. Lahmar, A. Majdoub, M. Djemali and R. Belyea, 2002. 

The relationship of temperature-humidity index with milk production 
of dairy cows in a Mediterranean climate. Anim. Res., 51: 479–

491 

Carlén, E., E. Strandberg and A. Roth, 2004. Genetic parameters for clinical 
mastitis, somatic cell score, and production in the first three 

lactations of Swedish Holstein cows. J. Dairy Sci., 87: 3062–

3070 
Dube, B., K. Dzama and C.B. Banga, 2008. Genetic analysis of somatic cell 

score and udder type traits in South African Holstein cows. S. Afric. 

J. Anim. Sci., 38: 1–11 

Green, L. E., Y.H. Schukken and M.J. Green, 2006. On distinguishing cause 

and consequence: do high somatic cell counts lead to lower milk 
yield or does high milk yield lead to lower somatic cell count? Prev. 

Vet. Med., 76: 74–89 

Grimaud, P., M. Sserungoji, M., Wesuta, N. Grillet, M. Kato and B. Faye, 
2009. Effects of season and agro-ecological zone on the microbial 

quality of raw milk along the various levels of the value chain in 

Uganda. Trop. Anim. Health Prod., 41: 883–890 
Guliye, A.Y., C. Van Creveld and R. Yagil, 2002. Detection of subclinical 

mastitis in dromedary camels (Camelus dromedarius) using somatic 

cell counts and the N-Acetyl-β-D-glusaminidase test. Trop. Anim. 
Health Prod., 34: 95–104 

Hussain, R., M.T. Javed and A. Khan, 2012. Changes in some biochemical 

parameters and somatic cell counts in the milk of buffalo and cattle 
suffering from mastitis. Pak. Vet. J., 32: 418–421 

Klaas, I.C., C. Enevoldsen, M. Vaarst and H. Houe, 2004. Systematic 

clinical examinations for identification of udder health types in 
Danish dairy herds. J. Dairy Sci., 87: 1217–1228 

Koivula, M., E.A. Mäntysaari, E. Negussie and T. Serenius, 2005. Genetic 

and phenotypic relationships among milk yield and somatic cell 
count before and after clinical mastitis. J. Dairy Sci., 88: 827–

833 

Miller, R.H., H.D. Norman, G.R. Wiggans and J.R. Wright, 2004. 
Relationship of test-day somatic cell score with test-day and lactation 

milk yields. J. Dairy Sci., 87: 2299–2306 

Mrode, R.A., G.J.T. Swanson and M.S. Winters, 1998. Genetic parameters 
and evaluations for somatic cell counts and its relationship with 

production and type traits in some dairy breeds in the United 

Kingdom. Anim. Sci., 66: 569–576 
Mungube, E.O., B.A. Tenhagen, T., Kassa, F. Regassa, M.N. Kyule, M. 

Greiner and P.O. Baumann, 2004. Risk factors for dairy cow mastitis 

in the central highlands of Ethiopia. Trop. Anim. Health Prod., 36: 
463–472 

 

 
             1                                  5                                 9 
 

a) Fore udder attachment (1 – 3:  weak and loose; 4 – 7:  

intermediate acceptable; 8 – 9:  extremely strong and tight) 
 

 
                  1                              5                              9 
 

b) Rear udder height (1 – 3: very low; 4 – 6: intermediate; 7 – 9: high) 
 

 
                  1                                5                               9 
 

c) Fore teat length (1: short; 4 – 6: intermediate; 7 – 9: long) 

 
 

 

Fig. 1: Illustrations of considered udder type traits 

(Dube et al., 2008) 
 

 
 

Fig. 2: Box plots of UTS by logSCC values 

http://www.springerlink.com/content/k940144313180787/
http://www.springerlink.com/content/k940144313180787/
http://www.springerlink.com/content/k940144313180787/
http://www.springerlink.com/content/0049-4747/
http://www.springerlink.com/content/0049-4747/41/6/


 

Atasever and Erdem / Int. J. Agric. Biol., Vol. 15, No. 1, 2013 

 156 

Nyugen, T.C., T. Nakao, G. Guatam, L.T. Su, R.M.S.B.K. Ranasinghe and 

M. Yusuf, 2011. Relationship between milk somatic cell count and 
postpartum ovarian cyclicity and fertility in dairy cows. Acta Vet. 

Hung., 59: 349–362 

Packard, Jr., V.S. Tatini, R. Fugua, J. Heady and C. Gilman, 1992. Direct 
Microscopic Methods for Bacteria or Somatic Cells. In: Standard 

Methods for the Examination of Dairy Products, 16th edition, pp: 

309–325. Marshall, R.T. (ed.). American Public Health Association, 
Washington, DC, USA 

Rogers, G.W., G.L. Hargrove and J.B. Cooper, 1995. Correlation among 

somatic cell scores of milk within and across lactations and linear 
type traits of Jerseys. J. Dairy Sci., 78: 914–920 

Sharif, A., T. Ahmad, M.Q. Bilal, A. Yousaf, G. Muhammad, S. Ur 

Rehman and F.M. Pansota, 2007. Estimation of milk lactose and 
somatic cells for the diagnosis of sub-clinical mastitis in dairy 

buffaloes. Int. J. Agric. Biol., 9: 267–270 

Singh, M. and R.S. Ludri, 2001. Influence of stages of lactation, parity and 
season on somatic cell counts in cows. Asian-Aust. J. Anim. Sci., 14: 

1775 (Abstract) 

Tilki, M., S. Inal, M. Colak and M. Garip, 2005. Relationships between 

milk yield and udder measurements in Brown Swiss cows. Turk. J. 
Vet. Anim. Sci., 29: 75–81 

Yu, A.B., G.Q. Zhao and Y.J. Huo, 2011. Relationship between parity and 

cellular composition of somatic cells in milk of Chinese Holstein 
cows. J. Anim. Vet. Adv., 10: 2067–2073 

Zavadilová, L. and M. Štipková, 2012. Genetic correlations between 

longevity and conformation traits in the Czech Holstein population. 
Czech J. Anim. Sci., 3: 125–136 

Zhang, W.C., J.C. Dekkers, G. Banos and E.B. Burnside, 1994. Adjustment 

factors and genetic evaluation for somatic cell score and relationships 
with other traits of Canadian Holsteins. J. Dairy Sci., 77: 659–665 

Zwald, N.R., K.A. Weigel, Y.M. Chang, R.D. Welper and J.S. Clay, 2004. 

Genetic selection for health traits using producer-recorded recorded 
data. I. Incidence rates, heritability estimates and sire breeding 

values. J. Dairy Sci., 87: 4287–4294 

 

(Received 24 May 2012; Accepted 28 September 2012) 

View publication statsView publication stats

https://www.researchgate.net/publication/286097452

