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SUMMARY

The objective of this research was to calculate main type values of heads of 

cattle in nucleus herd of bull dams, using linear method of evaluation. Research 

included 224 cows of Holstein-Friesian breed selected as bull dams on the 

territory of Central Serbia. For all studied traits basic variation-statistical 

parameters were calculated: arithmetic mean, standard deviation, variation 

coefficient, standard error and variation interval. Average values of the 

evaluation of Holstein-Friesian bull dams were following: body height 7.11, 

strength and capacity 7.34, milk traits 7.23, pelvis width 6.31, position of pelvis 

5.29, position of hind legs 5.10, fore udder attachment 6.69, height of rear udder 

6.95, width of rear udder 7.31, udder depth 6.70, central ligament 6.85, udder 

balance 5.17, teat position 5.96, teat length 5.23. Evaluation/score of type and 

body development are very important indicators of production performance of 

cows, their ability to consume sufficient quantities of food, produce 

technologically high quality milk, reduce consumption of energy in production 

and remain in exploitation as long as possible. 
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INTRODUCTION

One of the important factors for successful milk production is group of 

secondary traits such as health, longevity, type and milking ability. These traits 

are being attributed increasing significance lately. In order for productive life of 

cows directed towards milk production to be as long and successful as possible, 

special attention should be directed to traits of type and constitution.  

Linear evaluation of type and body development of breeding livestock is 

done according to established criteria, individually or at various selection 

inspections, by direct insight into the exterior and condition of head of cattle. 

Cows should preferably be evaluated in the first lactation, from 30 to 150 days
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subsequent to calving because of the activity and capacity of udder during this 

period and assumption that genetic basis is more reliable for evaluation in this 

2007a).

In the instruction for linear evaluation of type and condition of cattle,  

evaluated in comparison to biological extremes, regardless of the ideal model 

and without prejudice in regard to how desired certain trait is. Although linear 

score doesn't describe preference of certain trait, score 9 will present either the 

best score for trait, or less non-preferable of two extremes. 

te 

cattle included 14 traits of which 6 traits of body development and 8 udder 

traits. Average expression of traits is scored 5. For 4 following traits: position of 

pelvis and hind legs, udder balance and teat size, this is the highest score. For 

other traits higher average values are preferable.  

evaluation of type of Black and White and Holstein-Friesian cattle on farms of 

PKB »Beograd«. Evaluation was done using sores from 1 to 9. Fourteen traits 

were evaluated and 9 non-preferable occurrences which were only registered. 

The lowest average score, in Holstein-Friesian cows, was recorded for width of 

rear udder quarters - 3.46, whereas the highest average score of 5.82 was 

obtained for position of pelvis. In Holstein-Friesian cattle, type score varied 

from 4.59 for position of teats to 5.79 for height of rear udder quarters.  

type and milk traits of first calving Black and White cows on sample of 2.976 

animals. System of evaluation included 14 traits, i.e. 6 traits of body 

development and 8 udder traits. Average values of obtained scores varied in 

interval from 5.28 to 7.15 for body development and from 5.06 to 7.02 for 

udder traits. 

MATERIAL AND METHODS

For the purpose of production of Holstein-Friesian bulls it is necessary to 

select from the main hers/population the best cows. Bull dams, as a rule, 

represent 1% of top cows in general population under control, primarily in 

regard to production of milk and milk fat, but also in regard to body 

development, udder and fertility traits 

Research included 224 cows of Holstein-Friesian breed selected into 

category of bull dams on farms of PKB Corporation. Bull dams were chosen by 

board consisting of three members, representative of the republic selection 

service, regional selection service and livestock-veterinary centre.  

Cows are chosen for the herd of bull dams after first lactation, i.e. based on 

following lactations. During selection, cows' exterior is measured and they are 

linearly evaluated for body development and udder in accordance to Rulebook 
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on methods of investigation of traits of breeding livestock (Official Journal of 

RS 1996).

Rulebook anticipates individual numerical evaluation of cattle in regard to 

6 traits of body development and 8 udder traits in female heads of cattle. This 

numerical, i.e. linear evaluation is evaluation of each trait within its biological 

extremes, according to scale from 1 to 9 in score chart. Investigation included 

following linear scores: 

• Height to withers (Height to withers is measured vertically from are 

behind front dew claw to the highest point of wither).

• Strength and capacity (This trait indicates the strength and respiratory 

capacity of head of cattle, i.e. not only its capacity for high production, but also 

longevity. Depth and width of breast cage are scored).

• Milk traits (Angle formed by os ilium and top of withers, quality of ribs, 

rib width and distance between them, especially between last two ribs, width of 

forehead and snout, fineness and length of neck, shape and smoothness of 

second thighs. Skin is evaluated based on feel (it has to be thin and with fine 

hairs) as well as udder quality. Udder must be balanced, spacious and imbued 

with glands).

• Pelvic width (This trait is measured between centres of two sides of os

ischium and for score 5 width should be approx. 23-24 cm. Heads with pelvis 

width bellow 15 cm are scored 1, and heads with pelvic width over 30 cm 9. 

Visually, pelvis is considered to be wide if between sides of os ischium there is 

space for two tail head). 

• Position of pelvis (Score is based on position of os ischium sides in 

relation to back line).  

• Position of hind legs (Position of legs is observed from the side view 

and in relation to imaginary line going vertically through talus ankle towards 

the base. This imaginary line goes through leg twice, i.e. tibia is mildly bent 

forward. In other counties also the position of legs from rear view is scored, as 

well as softness of pasterns and dew claw depth).   

• Fore udder attachment (Are of udder leaning on stomach is observed, 

as well as length and strength of attachment. This trait is important not only for 

the quantity of milk produced, but also for long exploitation of cows and 

reduced risk of udder injuries. Good attachment of udder and depth towards the 

stomach wall giving the impression that udder is continuation of stomach line, 

are preferable).  

• Height of rear udder (Height of rear udder attachment to pelvis is 

observed and scored. If the distance between vulva basis and beginning of rear 

udder is up to 15 cm, score is 9. This trait is very important from the aspect of 

milk quantity). 

• Width of rear udder (Scored based on surface occupied by udder 

between cow’s hind legs. Measuring is done at the same point where height of 
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rear udder is measured, i.e. top of rear udder. Average width is approx. 13 cm, 

and maximum score (9) is given for udder wider than 20cm). 

• Udder depth (Distance between udder basis and parallel going though 

talus ankle. In averagely deep udder this distance is approx. 10 cm. This trait is 

especially important for microbiological quality of milk and udder health, and 

therefore it is very important in duration of cow exploitation). 

• Strength of central ligament (Degree of expression of central ligament 

which connects udder to pelvis and defines its left and right halves, is scored).

• Udder balance (In well balanced udder, basis of front and rear quarters 

are at the same level. It is very important to observe udder from both sides and 

see there are some damages/injuries of quarters which occurred during 

exploitation or if they are defects. If there are differences in balance of left and 

right udder half, the half of poor appearance is scored).

• Position of teats (Predominantly position of front teats is scored, but 

also position of rear teats in relation to quarter from rear view. It is preferable 

that teats are placed close to each other, slightly turned to inside and within the 

basis of udder quarter. This trait is very important in regard to mechanical 

milking and high quality milking). 

• Teat length (Teat length is scored based on measuring and rear view 

observations. Average teat length is approx. 5.7 cm and for every 0,6 cm one 

score is added or deducted. Teats should not be too thick, too narrow, and tip 

should be round).  

For all investigated traits main variation-statistical parameters were 

calculated: 

- arithmetic mean (X)

- standard deviation (SD)

- variation coefficient (CV)

- standard error (Sx)

- variation interval (Min.-Max.)

RESULTS AND DISCUSSION

In general, by selection the hereditary basis of individual animal, 

populations and breeds is altered for the purpose of obtaining genotypes which 

would enable maximum production performance and economical results. Type 

and body development scores are very important indicators of production 

capacity of cow, its possibility to consume sufficient quantities of food, give 

technologically high quality milk, reduce consumption of energy in production 

and remain in exploitation as long as possible.

Visual evaluation and recognition of milk characteristics of cows are 

preliminary indicators of milk production, and partially also of longevity and 

reproductive ability of head of cattle, which is also very important from the 

aspect of economical efficiency of milk production (Pan
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Realization of genetic progress in cattle production is usually realized in 

small, elite, so called nucleus herds, and subsequently, by implementation of 

certain breeding procedures, progress achieved in nucleus herd is expended to 

the remaining population. To what extent the genetic progress realized in 

nucleus herd will be realized in the remaining population depends on numerous 

factors, such as complexity of breeding program, bio-economical characteristic 

of traits, level of selection intensity, percentage of herd remount, duration of 

generation interval, etc. 

Table 1. Mean values and variability of linear type scores of Holstein-Friesian bull-

dams

Traits X SD Cv Min Max

Height to withers 139.68 2.84 2.03 135 148

Body height 7.11 0.82 11.51 5 9

Strength and capacity 7.34 0.61 8.31 6 8

Milk traits 7.23 0.51 7.02 5 8

Pelvis width 6.31 0.89 14.04 4 8

Position of pelvis 5.29 0.52 9.87 4 7

Position of hind legs 5.10 0.70 13.64 4 7

Front udder attachment 6.69 0.81 12.03 5 8

Height of rear udder 6.95 0.67 9.68 5 8

Width of rear udder 7.31 0.60 8.24 6 9

Udder depth 6.70 0.87 13.04 4 8

Central  ligament 6.85 0.88 12.91 5 9

Udder balance 5.17 0.55 10.67 4 8

Position of teats 5.96 1.08 18.08 4 9

Teat length 5.23 0.74 14.23 4 7

Female breeding animals selected into category of bull dams had average 

height to withers of 139.68 cm, with standard deviation of 2.84, and variation 

interval from 135 to 148 cm. Average value of body height of Holstein-Friesian 

bull dams was 7.11 with standard deviation of 0.82 and variation coefficient of 

11.51. Obtained value varied in interval from 5 to 9. Mean value of strength and 

capacity of investigated heads of cattle was 7.34 with standard deviation of 0.61 

and variation coefficient 8.31. 

In Holstein-Friesian heads of cattle in Serbia, it is considered that average 

height to withers is 140cm, and every 2.5 cm of decrease or increase reduces the 

score by one. 

Average score for milk traits of Holstein Friesian bull dams was 7.23 with 

standard deviation of 0.51 and variation coefficient of 7.02. Extreme values 

varied from minimum score of 5 to maximum score of 8. Mean value of score 

for pelvis width was 6.31 with standard deviation of 0.89 and variation 
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coefficient 14.04. Variation interval was from 4 to 8. Score for position of 

pelvis was 5.29 with standard deviation of 0.52 and coefficient variation 9.87. 

Extreme values varied from 4 to 7. Mean value of score for position of hind legs 

was 5.10 with standard deviation of 0.70 and variation coefficient 13.64. 

Comparison of linear type scores with similar researches of other authors is 

difficult because of differences in evaluation systems, different traits and breeds 

are being scored. If linear type scores obtained in this research are compared to 

results obtained by other researchers, regardless of the evaluation scale used, 

than it can be concluded that score values presented in this study are higher than 

Lacks in observed traits cause lower production, poor health condition and 

premature culling of cows from exploitation. Inclusion of linear type score into 

estimation of breeding value of cows contributes to reliability of the estimation 

of breeding value, which reflects positively on total success of selection and of 

production 

Score for front udder attachment was 6.69 with standard deviation of 0.81 

and variation coefficient 12.03. Obtained values varied in interval from 5 to 8. 

Average value of score for height of rear udder was 6.95 with standard 

deviation of 0.67 and variation coefficient 9.68. Extreme values varied from 5 

to 8. Linear score for width of rear udder was 7.31 with standard deviation of 

0.60 and variation coefficient 8.24. Variability amplitude was in interval from 6 

to 9. Calculated value of the score for udder depth was 6.70 with standard 

deviation of 0.87 and variation coefficient of 13.04. 

There is objective possibility that by further selection work and application 

of correction measures in reproduction these traits can be improved. However, 

adequate nutrition and housing should not be neglected, in order for full genetic 

potential to be expressed. 

Mean value of score for strength of central ligament was 6.85 with standard 

deviation of 0.88 and variation coefficient 12.91. Interval of variation of the 

score was from 5 to 9. Linear score for udder balance was 5.17 with standard 

deviation of 0.55 and variation coefficient 10.67. Variability amplitude varied in 

interval from 4 to 8. Obtained value of score for position of teats was 5.96 with 

standard deviation of 1.08 and variation coefficient 18.08. Interval of variation 

of score was from 4 to 9. Average value of score for teat length was 5.23, and it 

varied in interval from 4 to 7, with standard deviation of 0.74 and variation 

coefficient 14.23. 

Udder of poor built has negative effect on life time production in dairy 

cows, as well as on everyday work with such animals.  High attached udder, or 

hung udder, make the placing of milking mechanism on teats very difficult. 

Teats which are turned outwards or extremely placed towards the inside of 

udder also make milking very difficult. Too short or too long teats often don’t 

enable correct placing of teat cups and teat cup liner causing the interruption of 

vacuum pressure and penetration of air into milking system, contaminating the 

milk by micro organisms from the environment. Irregular teat thickness or 
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fistulas also make the milking very difficult and can lead to problems with 

maintenance of milk quality. 

Majority of researcher who were engaged in study of linear type and 

condition scores have obtained different results compared to results presented in 

this study, because their researches included cows of Holstein-Friesian breed of 

general population which are of not so good body development. Linear type 

scores obtained in this research were above average scores for population of 

Holstein-Friesian cows under control, which justifies the conclusion that bull 

dams represent elite heads from general population. 

CONCLUSIONS

In order for productive life of dairy cows to be as long as possible, special 

attention must be directed to traits of type and development. Lacks in type traits 

cause lower production, poor health condition and premature culling of cows 

from exploitation. Visual evaluation and recognition of milk characteristics of 

cows are preliminary indicators of milk production, and partially also of 

longevity and reproductive ability of head of cattle, which is also very important 

from the aspect of economical efficiency of milk production 

Inclusion of linear type score into estimation of breeding value of cows 

contributes to reliability of the estimation of breeding value, which reflects 

positively on total success of selection and of production. Persons evaluating 

traits of heads of cattle only describe them linearly, without assessing 

preference of certain trait. 

Average values of type scores established for bull dams of Holstein-

Friesian breed in this research were: body height 7.11, strength and capacity 

7.34, milk traits 7.23, pelvis width 6.31, position of width 5.29, position of hind 

legs 5.10, front udder attachment 6.69, height of rear udder 6.95, width of rear 

udder 7.31, udder depth 6.70, central ligament 6.85, udder balance 5.17, teat 

position 5.96 and teat length 5.23.

Taking into consideration exterior of progeny and their correct selection, 

we reduce greatly the possibility of transfer of negative traits which parents can 

carry as recessive, which because of mass utilization of artificial insemination 

can be spread very quickly in population. Linear evaluation is used also in 

selection of breeding animals, where parent couples mutually compensate for 

their lacks in exterior. 
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