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The results of analytical studies of breeding value variability on the basis of milk productivity, 

selected for reproduction of bulls of different genealogical formations of Holstein breed, are 

presented. A statistically significant difference between the breeding value of bulls and their parents 

of different genealogical groups of the milk yield was established. 

The variability of bulls breeding traits and the milk productivity of their daughters in the middle 

of genealogical formations was dominated by similar indicators between genealogical formations. 

In the middle of related genealogical formations, animals of new generations significantly 

outnumbered animals of earlier generations in level of breeding value. 

The high correlation between breeding value of milk yield, milk fat and protein of parents and 

their sons was identified. The highest correlation coefficient (r = +0.643 ± 0.030) was established 

between the absolute milk productivity of daughters for 305 days of first lactation and the level of 

breeding value of milk yield of their parents, which decreased sharply when compared with their 

ancestors of older generations. 

The power of the influence of ancestral breeding value on the milk yield of the first born cows 

decreased with the removal of them in generations. The share of fathers influence on the daughter's 

milk yield was 35.1%, fathers – fathers – 11.7%, mothers – 10.6% and fathers – fathers – fathers – 

2.7%. 

Keywords: bull, genealogical group, breeding value, milk productivity, variability, correlation, 

heredity, power of influence 
 

МІНЛИВІСТЬ ТА УСПАДКУВАННЯ ПЛЕМІННОЇ ЦІННОСТІ БУГАЇВ РІЗНИХ  

ГЕНЕАЛОГІЧНИХ ФОРМУВАНЬ ГОЛШТИНСЬКОЇ ПОРОДИ 

А. П. Кругляк, Т. О. Кругляк 

Інститут розведення і генетики тварин імені М.В.Зубця НААН (Чубинське, Україна) 

Викладено результати аналітичних досліджень мінливості племінної цінності за озна-

ками молочної продуктивності, відселекціонованих для відтворення бугаїв різних генеалогіч-

них формувань голштинської породи. Встановлено статистично вірогідну різницю між по-

казниками племінної цінності бугаїв та їхніх батьків різних генеалогічних формувань за на-

доєм.  

Мінливість ознак племінної цінності бугаїв та молочної продуктивності їхніх дочок в 

середині генеалогічних формувань переважала аналогічні показники між генеалогічними фор-

муваннями. 

В середині споріднених генеалогічних формувань тварини нових поколінь за рівнем пле-

мінної цінності суттєво переважали тварин попередніх поколінь. 

Визначено високі кореляційні зв’язки між рівнем племінної цінності за надоєм, молочним 

жиром та білком батьків та їхніх синів. Найвищий коефіцієнт кореляції (r = +0,643 ± 0,030) 

встановлено між показниками молочної продуктивності дочок за 305 днів першої лактації 
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та рівнем племінної цінності за надоєм їхніх батьків, який різко знижувався при порівнянні їх 

із предками старших поколінь. 

Сила впливу племінної цінності предків на надій первісток зменшувалась із віддаленням 

їх у поколіннях. Частка впливу батьків на надій дочок становила 35,1%, батьків – батьків – 

11,7%, матерів – 10,6% та батьків – батьків – батьків – 2,7%. 

Ключові слова: бугай, споріднена група, племінна цінність, молочна продуктивність, мін-

ливість, кореляція, успадкування, сила впливу 
 

ИЗМЕНЧИВОСТЬ И НАСЛЕДОВАНИЕ ПЛЕМЕННОЙ ЦЕННОСТИ БЫКОВ 

РАЗНЫХ ГЕНЕАЛОГИЧЕСКИХ ФОРМИРОВАНИЙ ГОЛШТИНСКОЙ ПОРОДЫ 

А. П. Кругляк, Т. А. Кругляк 

Институт разведения и генетики животных имени М.В.Зубца НААН (Чубинское, Украина) 

Изложены результаты аналитических исследований изменчивости племенной ценности 

по признакам молочной продуктивности, отселекционированных для воспроизведения быков 

различных генеалогических формирований голштинской породы. Установлено статистиче-

ски достоверную разницу между показателями племенной ценности быков и их родителей 

разных генеалогических формирований по надою. 

Изменчивость признаков племенной ценности быков и молочной продуктивности доче-

рей в середине генеалогических формирований была большей, чем аналогичные показатели 

между генеалогическими формированиями. 

В середине родственных генеалогических формирований животные новых поколений по 

уровню племенной ценности существенно преобладали животных предыдущих поколений. 

Установлена высокая корреляционная связь между уровнем племенной ценности по 

надою, молочному жиру и белку родителей и их сыновей. Самый высокий коэффициент кор-

реляции (r = +0,643 ± 0,030) установлено между показателями молочной продуктивности 

дочерей за 305 дней первой лактации и уровнем племенной ценности по надою их отцов, ко-

торый резко снижался при сравнении их с предками старших поколений. 

Сила влияния племенной ценности предков на удой первотелок уменьшалась с удалением 

их в поколениях. Сила влияния племенной ценности отцов на абсолютную молочную продук-

тивность дочерей составляла 35,1%, отцов – отцов – 11,7%, матерей – 10,6% и отцов – 

отцов – отцов – 2,7%. 

Ключевые слова: бык, родственная группа, племенная ценность, молочная продуктив-

ность, изменчивость, корреляция, наследование, сила влияния 
 

Introduction. The main task of breeding with commercial breeds of cattle at different levels of 

breeding organization (individual or large-scale) is the constant search for the most valuable 

genotypes and their maximum use in the population [1–3]. In native science and practice, the main 

method of improving dairy breeds is breeding for bloodlines [4–23]. The bloodline is understood to 

mean a genealogically distinct group of animals within a breed that derives from a productive and 

pedigree breeder, and inherits its traits for generations [10–11]. 

Bloodline breeding continues to be the only method of preserving the gene pool of small and 

local breeds, the main task of which is not to maintain the heredity of individual animals but to 

maintain the genetic diversity of the population [12]. 

In leading dairy cattle countries in North America and Europe, large-scale breeding is aimed at 

identifying, by assessing the quality of offspring, and maximizing the use of a limited number of 

breed-leaders. Due to the fact, that the probability of obtaining bull-improvers with high breeding 

value (breed leaders) on selected breeding grounds (within +3 σ and above) is low enough, according 

to some foreign and some domestic scientists, breeding along the bloodlines can limit the selection 

of prominent bulls, and therefore slow down selection [24–27]. 
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The success of large-scale breeding based on the use, evaluated by the quality of the offspring, 

bull-improvers, has caused many foreign and some domestic specialists to have a negative attitude to 

the traditional breeding method – breeding along the bloodlines [28]. 

At the same time, the analysis of the gene pool of Holstein breed [29, 31] and the catalogs of 

Holstein associations of the USA and Canada reveals the saturation of genealogies by the nicknames 

of breed-leader breeds, the use of different degrees of inbreeding, formation of large groups of related 

animals. 

In this regard, the purpose of our work was to determine the level and variability of indices of 

primary breeding value based on the milk productivity of bulls of different genealogical groups of 

US Holstein breeds selected for reproduction, to determine the degree of influence on these traits of 

their ancestors. 

Material and research methods. For the analytical studies, the results of an evaluation of   the 

Holstein proven bulls (n = 372) of the United States [31], for the quality of their offspring, selected 

for reproduction, in 5598 heads, have been evaluated. By genealogy, the bulls were divided into 5 

related groups. The breeding value of the bulls of different genealogical groups was analyzed by: 

milk yield, kg; fat content in milk, %; amount of milk fat, kg; protein content, %; amount of milk 

protein, kg. 

Calculation of digital data was carried out by the method of mathematical statistics (correlation, 

heredity) according to M. A. Plokhinsky, by means of the software package "Statistica–6.1" [30]. 

Results. The analysis revealed that among the 372 bull-improvers, selected for reproduction, 

as a result of the initial assessment, 215 heads of them are the sons of 15 bulls-leaders of the breed 

and belong to 5 genealogical groups (table 1). 

The largest number (22.8%), selected for reproduction bulls (85 heads) belong to the related 

group Chief 1427381 and Elevation 1491007 – 54 heads (14.5%). A slightly smaller number of bull-

improvers were received from the sons of the bulls Tradition 1682485 – 39 heads (10.5%) and 

Valiant– 17 heads (4.5%), who are the followers of the aforementioned related groups. 

A statistically significant difference between the breeding value on the basis of milk 

productivity was found in bulls, recognized as improvers, belonging to different genealogical 

formations. Breeding value for milk yield, taken from the sons of the related Tradition group was 

+803.9 ± 34.1 kg of milk and exceeded the group average by 153 kg, which is statistically significant 

(p < 0.001), and  Bell 67366 was lower average for the group of improvers by 123.0 kg (p < 0.1). The 

coefficient of variation of this indicator for Bell's bulls was quite high (CV = 46.8%). The breeding 

value of the fathers and mothers of the bull-improvers of this related group was also lower, than the 

average of the bulls group, selected for reproduction, which is statistically significant (p < 0.001 and 

p < 0.1). 

It was also established, that the breeding value of the animals of the new genealogical 

formations (sons, fathers, mothers) of Tradition 1682485 and Valiant 1650414 was always higher (on 

161.2; 121.4; 209.4 kg worth), compared to the older related groups of Elevation and Chief, on which  

basis they have been formed. This indicates about decreasing of appearance frequency of leader bulls 

in a single related group during breeding. 

A similar predictable of variability of the breeding value of animals of different genealogical 

formations of the Holstein breed for milk fat and protein in milk was established. 

The largest number of sons of dairy performance improvers (milk fat, total protein, and milk 

yield) were selected for use from the following bulls– improvers of these traits:  

– Manfred 218007 (related group Tradition), (BV +922 +30.4 +29.5 kg) – 9 heads (2.4% of the 

total number of selected bulls for reproduction); 

– Mandela 2119528 (related group Valliant), (BV +634 +9.7 +16.3) – 8 heads (2.1%); 

– Rudolf 5470579 (Elevation related group), (BV +703 +17.2 +22.2) – 30 heads (8.0%); 

– Daster 2147486 (Chief related group), (BV +578 +23.0 +20.0) – 38 heads (10.2%); 

– Bell Elton 1912270 (Bell related group), (BV +417 +14.5 +17.6) – 17 heads (4.6%), (table 2). 
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1. Breeding value of bulls of different genealogical groups of Holstein breed, which are selected 

for reproduction, and their parents 

Genealogical 

 Group 

The number of 

related  

branches in 

group 

The number of 

bulls, selected 

for reproduction 

Breeding value on the basis of milk productivity, kg 

М ± m / СV, % 

fathers mothers sons 

Milk yield 

Tradition 1682485 3 39 
      +710.5 ± 25.73*** 

22.6 

+688.9 ± 51.76* 

46.8 

+803.9 ± 34.1*** 

26.5 

Valiant 1650414 2 17 
+724.8 ± 21.35*** 

12.1 

+671.2 ± 65.09 

39.9 

+762.5 ± 56.47 

30.5 

Elevation 1491007 4 54 
+501.1 ± 36.68 

53.8 

+567.5 ± 31.50 

40.5 

+642.7 ± 29.34 

33.5 

Chief 1427381 4 85 
+512.5 ± 8.31 

14.9 

+583.0 ± 26.98 

42.7 

+648.9 ± 23.09 

32.8 

Bell 67366 2 20 
+433.2 ± 8.58*** 

8.8 

+463.2 ± 49.53* 

47.8 

+527.9 ± 55.38* 

46.8 

The average through 

the bulls,  selected 

for reproduction 

 

372 
+496 ± 11.75 

45.6 

+580.3 ± 14.28 

47.5 

+650.9 ± 12.44 

36.8 

Milk fat 

Tradition 1682485 3 39 
+8.4 ± 2.08* 

70.1 

+24.9 ± 2.48 

62.2 

+19.4 ± 1.73 

55.7 

Valiant 1650414 2 17 
+13.8 ± 1.13 

33.6 

+23.9 ± 2.82 

39.9 

+22.1 ± 1.58 

29.9 

Starbuck 352790 / 

Elevation 1491007 
4 54 

+15.3 ± 0.79** 

38.3 

+20.1 ± 1.38 

48.5 

+21.15 ± 1.28 

44.6 

Chief 1427381 4 85 
+7.3 ± 0.87*** 

72.3 

+22.4 ± 1.29 

53.3 

+17.1 ± 0.93*** 

50.4 

Bell 67366 2 20 
+16.9 ± 1.35** 

35.2 

+19.9 ± 2.15 

48.3 

+21.6 ± 1.98 

40.9 

The average through 

the bulls,  selected 

for Reproduction 

 372 
+12.8 ± 0.49 

73.1 

+21.8 ± 0.61 

54.0 

+20.9 ± 0.47 

28.6 

Total protein in milk 

Tradition 1682485 3 39 
+16.9 ± 1.15 

42.7 

+23.9 ±1.59 

41.6 

+22.9 ± 1.08 

29.6 

Valiant 1650414 2 17 
+18.2 ± 0.45*** 

10.3 

+22.3 ± 1.85 

34.1 

+21.7 ± 1.49 

28.4 

Starbuck 352790 / 

Elevation 1491007 
4 54 

+17.2 ± 0.94 

40.2 

+19.9 ± 0.86 

31.6 

+20.7 ± 0.66 

23.7 

Chief 1427381 4 85 
+16.8 ± 0.47 

26.1 

+20.8 ± 0.76 

34.7 

+19.6 ± 0.61 

28.9 

Bell 67366 2 20 
+18.3 ± 0.41*** 

9.9 

+18.8 ± 1.30 

31.0 

+21.0 ± 1.22 

26.0 

The average through 

the bulls,  selected 

for reproduction  

 372 
+16.4 ± 0.35 

38.1 

+20.7 ± 0.40 

37.3 

+20.9 ± 0.31 

28.6 

 

The sons of these bulls inherit the signs of milk productivity, their breeding value exceeded that 

of their parents: by milk fat – by 2.4–20.0 kg, total protein – by 0.7–11.8 kg. The absolute milk 

production of their daughters in the 305 days of the first lactation was 11201–13173 kg of milk, 411–

475 kg of milk fat and 337–383 kg of total protein, which exceeded the productivity of their 

contemporarys by 113–1025 kg of milk, 8.6–55.6 kg milk fat and 9.3–30.3 kg total protein. 

From the 25 bulls (0.375% of all estimated), which have been selected it to the top 5% for 

breeding value from dairy productivity – 17 heads (68.0%) are the sons of the ancestors of the 

aforementioned related groups, which provide genetic progress of the breed, and, in our 

understanding, are the bloodlines. 
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2. Breeding value of bulls of different related groups, selected for reproduction 

and their daughters' milk productivity 

Number of 

sons, 

by rank for 

milk yield 

Breeding value of sons Dairy performance of daughters 

milk 

yield, 

kg 

fat 

content, % 

milk 

fat, kg 

protein 

content, % 

total 

protein, 

kg 

milk 

yield, kg 

fat 

content, % 

milk 

fat, kg 

protein 

content % 

total 

protein, 

kg 

Related Tradition group → father Manfred 218007 (BV +922 +30.4 +29.5) 

9 

1st in rank 

9th in rank 

+902 

+801 

+780 

-0.05 

+0.12 

-0.10 

+30.8 

+44.5 

+16.5 

+0.01 

-0.06 

-0.04 

+27.9 

+34.4  

+18.6 

12114 

13173 

11875 

3.70 

3.56 

3.58 

447.0 

470.0 

425.0 

3.01 

2.87 

2.94 

364.0 

378.0 

350.0 

Ratio to  all 

group, % 
138.7  142.8  128.5 102.5 101.7 104.1 94.9 102.2 

Related Elevation group → father Rudolf 5470579 (BV +703 +17.2 +22.2) 

30 

1st in rank 

30th in rank 

+714 

+1113 

+352 

-0.04 

-0.08 

-0.09 

+20.0 

+31.3 

+2.3 

+0.01 

+0.02 

-0.02 

+22.1 

+35.4 

+8.6 

11906 

12394 

11542 

3.59 

3.52 

3.78 

427.6 

434.0 

436.0 

3.02 

2.99 

3.10 

357.0 

368.0 

358.0 

Ratio to  all 

group, % 
109.8  95.2  104.7 100.8 98.7 99.5 100.1 100.2 

Related group  Valiant → father Mandel 2119528 (BV +634 +9.7 +16.3) 

8 

1st in rank  

8th in rank 

+683 

+1011 

+234 

-0.03 

-0.08 

-0.03 

+21.0 

+29.0 

+5.4 

-0.03 

+0.03 

+0.04 

+21.4 

+34.9 

+10.8 

11953 

12400 

11720 

3.61 

3.60 

3.71 

430.0 

446.0 

435.0 

3.02 

3.02 

3.06 

361.0 

376.0 

358.0 

Ratio to  all 

group, % 
105.0  100.0  101.9 101.2 99.2 100.2 100.1 101.4 

Related Chief's group → father Duster 2147486 (BV +578 +23.0 +20.0) 

38 

1st in rank  

38th in rank 

+653 

+1051 

+304 

-0.08 

-0.01 

+0.12 

+12.4 

+27.2 

+2.3 

+0.06 

+0.01 

+0.02 

+20.7 

+32.6 

+14.1 

11698 

11732 

11397 

3.55 

3.60 

3.78 

415.0 

422.0 

435.0 

3.01 

3.03 

3.08 

357.0 

346.0 

351.0 

Ratio to  all 

group, % 
100.4  59.0  98.6 99.0 97.6 96.7 99.7 100.2 

Related Bella's group → father of Bell Elton 1912270 (BV +417 +14.5 +17.6) 

17 

1st in rank  

17th in rank 

+485 

+754 

+338 

-0.03 

-0.04 

-0.11 

+20.5 

+30.9 

+0 

+0.04 

-0.01 

+0.09 

+19.8 

+26.3 

+19.5 

11719 

12758 

11994 

3.71 

3.72 

3.43 

434.0 

475.0 

411.0 

3.06 

3.00 

2.82 

356.0 

383.0 

337.0 

Ratio to  all 

group, % 
74,6  97,6  94,2 99,2 102,2 101,2 101,4 100,0 

Other related Blackstar groups → Sally 123963651 (BV +29 +17.0 +10.0) 

1 +197 +0,19 +28 +0,11 +16,4 11317 3,92 443,0 3,11 351 

Ratio to  all 

group, % 
30,3  133,3  78,0 95,8 107,7 103,2 103,8 98,6 

Related Gibbon  group 17156150 → Fucheland 12439808 (BV +29 +17.0 +10.0) 

 -93 +0.26 +31.0 +0.13 +16.4 11201 4.12 462.0 3.14 352 

Ratio to  all 

group, % 
0.1  147.6  76.2 94.8 113.2 107.6 104.0 98.8 

Related Blackstar group → Star Journalist 2261753 

 -14 +0.24 +25.0 +0.06 +6.0 11202 3.89 436.0 3.07 343 

Ratio to  all 

group, % 
0.15  119.0  28.5 94.8 107.2 101.6 101.7 96.3 

 

High correlation between breeding value`s level of milk yield, milk fat and protein of parents 

and their sons was identified. The highest correlation coefficient (r = +0.643 ± 0.030) was established 

between the dairy productivity of daughters for 305 days of first lactation and the level of breeding 

value at their fathers' milk yield, which decreased sharply, when compared with their ancestors from 

older generations. 

The power of the influence of ancestral breeding value on the milk yield of the firstcalve cows 

decreased with the removal of them in generations. 

The level of breeding value of the fathers has the greatest influence on the level of milk 

production of their daughters of the Holstein breed (the influence force is 35.1%) (table 3).  
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3. The influence of parental breeding value on dairy productivity their daughters in 305 days of first lactation 

Factor 

  (breeding value) 

The force of influence (η2
х) of breeding value  

number of gradations number of the 

complex 

η2
х  ± mη

2
х Fη

2
х 

Father 7 137 0.351 ± 0.0299 11.74*** 

The father – father 8 136 0.117 ± 0.0428 2.84* 

Mother 7 828 0.106 ± 0.0415 2.55* 

Father – father – 

father 
6 204 0.027 ± 0.0245 1.08 

 

In second place was the force of influence breeding value of the father-fathers on the milk yield 

of firstborn cows, which was 11.7%. The third place was occupied by the influence of the breeding 

value of mothers on the level of milk productivity of daughters (η2
х = 10.6%). These forces of 

influence of these ancestors on the level of milk productivity of the firstborn cows are statistically 

significant (P < 0.05–0.001). 

The last place of force of influence (η2
х) on the level of milk productivity of the cows take the 

male ancestors, who are in their third line of pedigree (FFF), it was 2.7% and was not statistically 

significant. 

Conclusions. The statistically significant variability of the breeding value indices for the milk 

productivity of the bulls and their parents of different genealogical formations of the Holstein breed 

was established. Breeding value based on the milk productivity of animals of new genealogical 

formations (sons, parents, mothers), selected for reproduction, was higher than in older related groups 

(in our sense, the bloodlines) on which they have been formed. This indicates, that the likelihood of 

obtaining the bulls with high breeding value (breed-leaders) is decreasing among older genealogical 

groups of animals. The power of the influence of ancestral breeding value on the milk yield of the 

firstborn cows decreased with the removal of them in generations. 
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