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Studies have been performed to determine the relationship between assessment of linear udder traits and lifetime of cows. 

Experiments were carried out in the herd of breeding farm AF "Mayak" Zolotonosha district of Cherkasy region on the number of cows 
of Ukrainian Red-and-White (URW) and Black-and-White (UBW) dairy breeds. Estimation of cows firstborn by conformation type was 
carried out according to the method of linear classification. It was found that cows with higher estimates for condition of udder morpho-
logical traits have a longer lifetime compared to animals rated lower score. The difference between cows, rated at one and nine score 
for trait of the front udder part attachment, was very significant and amounted 939 (URW) and 710 (UBW) days. The difference between 
the lowest and highest estimates on the basis of height rear udder parts attachment was 687 (URW) and 878 (UBW) days. Animals 
with an assessment for udder central ligament development below the average (1.4 score) were used from 1675 to 1832 (URW) and 
from 1535 to 1810 (UBW) days according to estimated breeds. Cows with an assessment of nine score differed by higher lifetime - 
2377 days, exceeding cows with the lowest score at 702 days (URW) and 2322 days with reliable excess on 785 days (UBW). The 
difference between the average lifetime of cows estimated at nine score and with assessment of one score for udder depth was 618 
days in cows URW and in UBW - 762 days. It has been proven that cows were used longer in the herd with estimates for front teats 
position from five to nine score, and a significant decrease in lifetime of cows began with an estimate for this trait from three to one 
score. Thus, assessment of cows Ukrainian Red-and-White and Black-and-White dairy breeds by the method of linear classification 
confirmed that the desired development of udder morphological traits was the key to long lifetime cows in modern technological con-
ditions of milk production. 

Key words: linear estimation, Ukrainian Red-and-White dairy breed, Ukrainian Black-and-White dairy breed, udder traits, life-
time 
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Specialized dairy breeds of cows created in Ukraine have 

undergone changes over time during selection improvement in 
terms of economically useful traits. First of all, changes pro-
gressed in the direction of increasing milk productivity. This was 
facilitated by a change in the method of reproduction, which con-
sisted in the use at the final stage of selection, the breeding of 
crossbred genotypes "in itself". However, in recent years, at the 
absence breeding sires of their own selection have been used 
bull-sires Holstein breed of foreign origin. At present, the blood of 
domestic dairy breeds has been absorbed by the Holstein breed. 

The problem with specialized high-yielding Holstein 
breeds around the world - reduction of productive use. Similar 
problems arose with high-blooded Holstein population of Ukrain-
ian dairy breeds [2, 6, 13, 19, 22, 23]. In this regard, productive 
longevity of cows Ukrainian dairy breed acquired importance. 
Longevity significantly determined the economic component of 
milk production, providing quantitative and qualitative reproduc-
tion of the herd. Scientific studies have shown that traits of pro-
ductive longevity were influenced by a significant number of both 
genetic [11, 15, 24, 25, 26] and paratypic factors [1, 5]. Research-
ers, especially foreign ones, have established the existence of 
linear traits influence [7, 14, 17, 29, 33], including udder traits, on 
lifetime productivity of cows [3, 20, 26, 27, 28, 30, 32, 34]. 

Since the level of linear traits assessment of cows influ-
enced the indicators of their longevity, the task of our research 
was to study correlative variability between the assessment of 
udder morphological traits of cows Ukrainian Red-and-White and 
Black-and-White dairy breeds and their lifetime. 

Materials and research methods. The experiments 
were carried out in the herd of breeding farm on reproduction 
Ukrainian Red-and-White and Black-and-White dairy breeds AF 
"Mayak" Zolotonosha district of Cherkasy region. Estimation of 
cows firstborn by conformation type was performed by the 
method of linear classification [21] according to the latest ICAR 
recommendations [31] at the age of 2-4 months after calving. De-
scriptive linear traits were estimated on 9-score scale. The aver-
age expression of trait was rated at five score. With biological de-
viations of trait towards minimum development, estimate de-
creased to one score, and, conversely, if the trait development 
approached to maximum manifestation, increased to nine score. 
Estimation results were processed by biometric statistic methods 
on PC according to formulas given by E. K. Merkuryeva [4]. 

Research results. The first and most important descrip-
tive udder trait - strength of its front part attachment to the cow's 
abdomen (Fig. 1). 
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Note: here and further - ■ - Ukrainian Red-and-White dairy; 
■ - Ukrainian Black-and-White dairy. 

Fig. 1. Correlative variability of scoring descriptive type trait "front udder parts attachment" and cow's lifetime 
 

The angle formed at the site of this connection was as-
sessed. The highest score for development of this body part was 
received by an animal in which the udder was characterized by 
gradual transition front part glandular tissue to abdomen by con-
necting lateral ligaments with formation of an obtuse angle higher 
than 161° [8]. The strong udder attachment was usually charac-
terized by good development of front part and had a bath-like 
shape and, according to scientific studies, significantly correlated 
with milk productivity [10, 12, 16, 18, 20]. In addition, the strong 
attachment of front parts prevented sagging of udder with age. 

Indicators of scores for front udder part attachment (Fig. 
1) showed a relationship between this trait development and 

cow's lifetime of assessed breeds. The difference between cows, 
rated at one and nine score, was quite significant and amounted 
939 (URW; P <0.001) and 710 (UBW; P <0.001) days. 

The linear trait "height rear udder attachment" also per-
formed a supporting function, not allowing the udder to fall with 
age. Desired body part development was estimated with the high-
est score. The difference between the lowest and highest scores 
on this trait, obtained from our studies in cows of experimental 
breeds, was 687 (URW; P <0.001) and 878 (UBW; P <0.001) 
days (Fig. 2). 
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Fig. 2. Correlative variability of scoring descriptive type trait "rear udder parts attachment" and cow's lifetime 

 

The central ligament - next linear udder trait in cows of 
dairy cattle, which was associated with keeping it at the appropri-
ate height. Highly situated udder above the ground made it easier 
to prepare for milking and prevented cooling and injury. A high 
udder position with a deep, strong, well-defined and highly raised 
central ligament - the desired trait development with assessment 
in 9 score. 

Histograms (Fig. 3) showed that average cow's lifetime 
depended largely on the assessment level for "central ligament". 
Animals with estimate for udder central ligament development be-
low than average (1-4 score) were used from 1675 to 1832 
(URW) and from 1535 to 1810 (UBW) days according to the esti-
mated breeds. Cows with assessment  nine score differed a 
higher lifetime - 2377 days, exceeding cows with the lowest score 
at 702 days (URW; P <0.001) and 2322 days with a significant 
excess by 785 days (UBW; P <0.001). 

The location of udder bottom relative to the floor - very 
important technological trait. According to the method of linear 
classification, udder depth was estimated by distance between 
relatively conditional line drawn at the level of hock joint and ud-
der bottom. As noted above, a deep, sagging udder will cause 
many inconveniences during machine milking. Will often be in-
jured and more susceptible to disease of mastitis. Indicators of 
histograms (Fig. 4) showed that cows with highly placed udder 
were significantly less exposed to these risks and used longer in 
the controlled herd. The difference between the average lifetime 
of cows with an assessment nine score and one score for udder 
depth was in cows of Ukrainian Red-and-White dairy breed 618 
days (P <0.001), in cows of Ukrainian Black-and-White dairy - 762 
days (P <0.001). 
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Fig. 3. Correlative variability of scoring descriptive type trait "central ligament" and cow's lifetime 

 

 
Fig. 4. Correlative variability of scoring descriptive type trait "udder depth" and cow's lifetime 

 

The next linear udder trait - front teats position important both in terms of selection and technology (Fig. 5). 
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Fig. 5. Correlative variability of scoring descriptive type trait "front teats position" and cow's lifetime 

 

Teats that have been placed at the optimal distance, 
placed in the center of udder parts, directed vertically down, cy-
lindrical or conical in shape - will best meet the requirements of 
machine milking [9]. A very close or very wide front teats position 
will not be the best this trait development. Diagram results 
showed that cows of both breeds were used for longest time in 
the herd of controlled farms with estimates for the front teats po-
sition from four to nine score. A significant decrease in lifetime in 

cows began with estimate for this trait from three to one score. 
Conclusions. Estimation cows of Ukrainian Red-and-

White and Black-and-White dairy breeds by the method of linear 
classification confirmed that the desired development of udder 
morphological traits - the key to long life of cows in modern tech-
nological conditions of milk production. 
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Вплив описових лінійних ознак вимені на тривалість життя корів українських молочних порід 
Дослідженні проведені для визначення зв’язку між оцінкою лінійних ознак вимені та тривалістю життя корів. Експе-

рименти проведені у стаді племінного заводу АФ “Маяк” Золотоніського району Черкаської області на поголів’ї корів укра-
їнських червоно-рябої (УЧерР) та чорно-рябої (УЧорР) молочних порід. Оцінка корів-первісток за екстер'єрним типом про-
ведена за методикою лінійної класифікації. Встановлено, що корови з вищими оцінками за стан розвитку морфологічних 
ознак вимені мають довшу тривалість життя у порівнянні з тваринами, оцінених нижчим балом. Різниця між коровами, 
оціненими в один та дев’ять балів за ознаку прикріплення передньої частини вимені, досить істотна і становила 939 
(УЧерР) та 710 (УЧорР) днів. Різниця між найнижчою та найвищою оцінками за ознакою висоти прикріплення задніх часток 
вимені становила 687 (УЧерР) та 878 (УЧорР) днів. Тварини з оцінкою за розвиток центральної зв’язки вимені нижчою від 
середньої (1-4 бали) використовуються від 1675 до 1832 (УЧерР) та від 1535 до 1810 (УЧорР) днів відповідно до оцінюваних 
порід. Корови з оцінкою дев’ять балів відрізняються вищою тривалістю життя – 2377 днів, перевищуючи корів з самою 
низькою оцінкою на 702 дні (УЧерР) та 2322 дні з достовірним перевищенням на 785 днів (УЧорР). Різниця між середньою 
тривалістю життя корів з оцінкою дев’ять балів та оцінкою в один бал за глибину вимені становить у корів УЧерР 618 
днів, у УЧорР – 762 дні. Доведено, що найдовше використовувалися у стаді корови з оцінками за розташування передніх 
дійок від п’яти до дев’яти балів, а істотне зниження показника тривалості життя у корів розпочинається з оцінкою за цю 
ознаку від трьох до одного балу. Таким чином, оцінка корів українських червоно-рябої та чорно-рябої молочних порід за 
методикою лінійної класифікації підтвердила, що бажаний розвиток морфологічних ознак вимені є запорукою тривалого 
життя корів у сучасних технологічних умовах виробництва молока. 

Ключові слова: лінійна оцінка, українська червоно-ряба молочна порода, українська чорно-ряба молочна порода, 
ознаки вимені, тривалість життя 
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