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Abstract 
Sura de Stepa breed, which is on the verge of extinction, has been included in a preservation programme for animal 
genetic resources (H.G. nr. 822/2008), being raised in a reduced nucleus at S.C.D.C.B. – Dancu, Iasi. Researches 
were carried out on a number of 30 Sura de Stepa cows, focused on: milk production indicators by successive 
lactations, genetic determinism at the studied characters and at main lacto-proteins systems, the improvement value 
of breeding. The quantity of milk per normal lactation at Sură de Stepă population from S.C.D.C.B. – Dancu Iasi, has 
an upward evolution from 1589.64 kg in the first lactation to 2535.43 kg in the fifth lactation which is also the 
maximum one. First lactation represents 62.69% from maximum lactation, a value which highlighting the tardiness 
of Sura de Stepa breed in terms of milk production. Heritability analysis of the studied indicators show medium 
values for the quantity of milk and fat respectively a hereditary influence greater than h2 = 0.71% for percentage of 
milk fat and h2 = 0.57% for kappa–casein (K-cz) from milk. Lacto-proteins systems, beta-lacto globulin (-lg), beta-
casein (-cz), alpha-casein S1 (S1-cz), have a low to intermediate heritability (0.19 to 0.29%) 
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1. Introduction 
 
Unique in terms of biologic and cultural-historical 
importance and on the verge of extinction, Sura de 
stepa breed has been included in the programme 
of preservation and use of genetic resources of this 
breed (G.D. no. 822/2008.). Since it owns some 
remarkable qualities such as hardiness, longevity, 
adaptability, special resistance to band weather 
and diseases as well as productive features – fat 
milk and high quality meat, it is necessary to 
preserve its genofund by the increase, 
reproduction and improvement of its population 
that has been reproductively isolated, reduced and 
taken out from under the influence of the factors 
that may modify the gene frequency so that they 
might remain unchanged [4]. 

                                                 
 * Corresponding author: V. Maciuc, Tel. 0742956865,  
Email: vmaciuc@yahoo.fr 
 

For Sură de stepă members of the Bovidae family, 
we do not have recent data in terms of their 
morphoproductive characters and current genetic 
value, a reason for which our team started 
studying the nucleus existing at S.C.D.C.B. 
Dancu, Iaşi. 
 
2. Materials and methods 
 
Researches were effectuated on 30 Sură de stepă 
cows on which we studied: the indices of milk 
production by successive lactations, genetic 
determinism for the characters under study and the 
main lactoprotein systems, the improvement value 
of the breeding stock. The data were taken from 
observations and direct determinations on the farm 
and from the primary data bank of the farm and 
O.A.R.Z. Iaşi (Office for Improvement and 
Reproduction in Animal Science, Iaşi). All data 

were statistically processed X , ±s x , s, V% and 
synthesized in tables and figures. To estimate the 
heritability coefficient, we used R.E.M.L. method 
(Restricted Maximum Likelihood). This relies on 
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an iterative process of maximization of a function. 
The calculation techniques vary depending on the 
optimization algorithm chosen, but all need BLUP 
solutions for each iteration cycle for different 
effects of model. It is necessary to have a large 
number of iterations to arrive to convergence, but 
this can be avoided if we want to have an effective 
evaluation. It is usually accepted as a convergence 
criterion a difference between the solutions 
resulted from the last and the before last iteration 
less than a percentage from the average of the 
values registered for the respective indicator [1]. 
In our case, the final convergence was 99.99 % 
and the number of iterations was 1687. 
The biometric model used has the following from 
[2,3,9]: 

Jijkl=µ+Fi+LJ+Ak+eijkl           where: 
Jijkl= performance “l” of individual “k” achieved 

in lactation “j”, on farm “i“, 
µ =general average, 
FI= effect of farm “i” (fixed factor); i=1. 
Lj= effect of lactation rank “j” (fixed factor); j=1. 

Aik=additional genetic effect of individual “k”; 
(random factor). 

 eijkl=error associated to every measured 
performance. 
It is a mixed model since it includes a random 
factor (the animal) and two fixed factors (farm and 
lactation rank). 
The prediction of the improvement value was 
possible for the model of the male breeding stock 
or Sire Model. In this type of biometric model, the 
randomized factor is noted by S (Sire), and it 
represents the capacity of genetic transmission of 
the male breeding stock. The fixed effect refers to 
the environment conditions where the daughters of 
this breeding stock achieved their performances.  
 
3. Results and discussion 
 
In table 1 we present the average values and the 
variability of the milk yield indices by successive 
lactations for Sura de stepa breed. 

 
 

Table 1 Average values and variability of milk yield indices for Sura de stepa breed 

Specification 
Sample 
statistics  

Normal lactation  
Kg 

milk 
% fat Kg fat 

% 
prot 

Kg 
prot 

1st lactation  

n 30 30 30 30 30 

X  1589.64 4.64 68.94 3.53 49.95 

±s x  102.82 0.09 4.67 0.053 3.447 

s 544.10 0.49 24.74 0.242 15.794 
V% 36.43 11.21 37.48 6.86 31.60 

2nd lactation  

n 27 27 27 27 27 

X  1699.96 4.65 67.04 3.56 54.65 

±s x  147.15 0.09 5.09 0.053 3.915 

s 705.71 0.45 24.42 0.236 17.509 
V% 41.58 9.88 33.43 6.62 32 

3rd lactation  

n 20 20 20 20 20 

X  2092.80 4.51 93.00 3.59 64.75 

±s x  215.08 0.12 8.76 0.053 3.915 

s 833.01 0.49 33.95 0.236 17.509 
V% 39.80 10.85 36.50 6.82 31.73 

4th lactation  

n 15 15 15 15 15 

X  2082.10 4.62 91.10 3.65 70.51 

±s x  250.46 0.13 9.71 0.064 9.237 

s 792.03 0.41 30.72 0.222 31.998 
V% 38.04 8.94 33.72 6.09 45.40 
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Table 1 continued 

Specification 
Sample 
statistics 

Normal lactation  
Kg 

milk 
% fat Kg fat 

% 
prot 

Kg 
prot 

5th lactation  

n 8 8 8 8 8 

X  2535.43 4.73 119.92 3.71 69.14 

±s x  448.22 0.21 25.25 0.038 6.753 

s 1185.89 0.57 66.82 0.10 16.541 
V% 46.77 12.06 54.01 2.69 37.60 

6th lactation 

n 5 5 5 5 5 

X  1411.00 4.95 69.00 3.58 39 

±s x  201.67 0.15 9.28 0.103 7.348 

s 403.35 0.31 18.56 0.253 18 
V% 28.58 6.28 26.90 7.06 46.20 

7th lactation 

n 3 3 3 3 3 

X  1519.00 4.66 83 3.54 68 

±s x  270.46 0.13 9.71 0.038 6.753 

s 792.03 0.41 30.72 0.10 14.541 
V% 18.04 3.94 13.72 2.29 27.20 

8th lactation 

n 2 2 2 2 2 

X  1078.5 5.28 57.44 3.71 39 

±s x  268.46 0.13 9.71 0.027 5.325 

s 792.03 0.41 30.72 0.15 12.72 
V% 12.04 2.94 10.72 2.14 15.10 

 
The duration of total lactation is also the duration 
of normal lactation since it is does not exceed the 
305 day lactation period. The milk quantity per 
lactation ranged between 1589.64 kg (1st lact.) and 
2535.43 kg in the 5th lactation also representing 
the maximum lactation. Starting from the 6th 
lactation, the milk quantity decreases and in the 8th 
lactation it reaches 1078.5 kg. 
In the first lactation, 62.69 % from the maximum 
lactation was achieved, a value highlighting the 
tardiness of Sură de stepă breed in terms of milk 
yield. The variability of the milk quantitative 
production is very strong, the values of the 
standard deviation ranging between s = 544.10 kg 
in the 1st lactation and 1185.89 kg in the 5th 
lactation and the variability coefficients between 
V%=28.58 and V%=46.77. The very strong 
variability of the nucleus under study proves the 
lack of selection according to this basic parameter 
and the possibility of genetic improvement by 
retaining and multiplying the valuable genotypes. 
We must mention that for the nucleus under study 
there were individuals with a maximum yield of 
4080 kg milk or 3080 kg per lactation. 

As for the qualitative features of milk, the fat 
percentage reaches the maximum value in the 5th 
lactation, namely 4.73%. The same evolution may 
be noticed for the protein percentage too that in 
the 5th lactation reaches the value of 3.71%. 
variability for the mentioned indicators is 
intermediate towards high (V = 6.09 – 12.06 %) . 
The fat and protein quantities have an evolution 
similar to that of milk yield due to the tight 
relation between these characters (rpg = 0.75 – 
0.99). We must mention the high variability of the 
indicators under study highlighting the nucleus 
heterogeneity. 
Knowledge of the existing variability reserves [9], 
the phenotypic and genetic parameters is very 
important for a cow population since it determines 
the improvement of this population and ensures 
the scientific substantiation of the improvement 
programmes in perspective. 
From table 2 regarding the heritability of the main 
productive characters, we may notice the medium 
values for milk and fat quantities (h2=0.27, 0.29 
%). As for the milk fat percentage, it has a high 
hereditary influence h2 = 0.71. 
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After we initially established the phenotypic 
values and total variance for the main milk 
proteins [5,6,7,8,] for Sură de stepă breed, we 
continued with the determination of genetic 
variance and heritability coefficients for each 
lactoprotein separately, and results are given in 
table 3.  
Analyzing the value of the heritability coefficient 
for kappa-casein (K_cz), this has a stronger level 
of hereditary determination (h2 = 0.57 %) and a 
guarantee that the phenotypic values established 
largely correspond the potentiality of component 
genotypes. The environment, in case of this 
feature, participates with a lower share in 
determining the total variance, a fact triggering 
different orientations, methods and managerial 
systems in the genetic improvement process. 
 
Table 2 Heritability (h2) of main productive characters  

Specification Heritability 
Gestation period  0.15 
Normal lactation duration 0.24 
Milk quantity   0.27 
Fat percentage  0.71 
Fat quantity  0.29 

 
Table 3 Heritability coefficient for the main milk 

proteins  

Character h2 

Variance 
due to 

additive 
genes 

“Intralot” 
variance 

Total 
variance 

K_cz 0.57 0.204 0.3 0.504 
_cz 0.21 0.048 0.8 0.848 
_lg 0.19 0.132 0.3 0.168 

S1- cz 0.29 0.696 1.8 1.104 

 
The high “intralot” variance of beta-casein (_cz) 
and beta lactoglobulin (_lg) and the lower one 
due to the additive genes determined smaller 
values of genetic variance and, implicitly, of 
heritability coefficients for these lactoproteins. 
The low genetic determination rate of these 
lactoproteins reflects the high variability of the 
female material from where we took off the milk 
samples and the low genetic variance of the male 
breeding stock. An intermediate situation is that of 
alpha S1 casein (S1- cz) having a medium 
hereditary transmission coefficient (h2 = 0.29 %). 
By examining the hereditary transmission indices 
of the main milk protean systems for Sura de stepa 
breed, we confirm the observation made on the 
basis of phenotypic data according to which this 

population is made of more homogenous or 
heterogeneous genotypes with a higher or less 
genetic variability, with features more or less 
hereditarily fixed. 
The main milk lactoprotein (K_cz), characterized 
in the specialized literature as a feature having a 
high level of hereditary transmission, for Sură de 
stepă nucleus from S.C.D.C.B. Dancu Iaşi, is as 
such, a value also confirmed by the heritability 
coefficient. 
The same lactoprotein, kappa-casein (K_cz, having 
a high level of hereditary transmission, has a 
positive and intense evolution together with the fat 
percentage, also highly heritable and similar to the 
protein percentage, table 4 and fig. 1. 
 
Table 4 Regression coefficient between K-cz and fat % 

 
Specification

 

Standardized 
coefficients  

Regression 
coefficient  

t Sig.

B Std. 
Error

Beta 

1 (Steady) -.884 1.667  
.489 

-.531 .610
ln1g .588 .392 1.502 .171

  a Dependent on variable: K-cz 
      K-cz – kappa casein 
      ln1g – fat % 

 

 
Figure 1 Regression line between K-cz (kappa-casein) 

and ln1g (fat %) 
 
The improvement value [1, 2] for the features of 
milk production of the breeding stock from Sură 
de stepă breed is given in tables 5, 6. the data 
highlight three improving bulls for the milk 
quantity (bulls’ code 79006, 79005 and 87027) 
with values between 70.51-142.03 Kg and four 
improving bulls for the fat percentage (bulls’ code 
79009, 79005, 79008 and 79006) with values 
between 0.077 – 0.36 %. 
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Table 5 Improvement value of the breeding stock from 
Sură de stepă breed for milk Kg 

Breeding 
stock code  

Transmission 
capacity  

Improvement 
value  

79006 71.0158 142.0317 
79005 63.6229 127.2458 
87027 35.2567 70.5135 
87003 0 0 
79009 -2.4933 -4.9865 
86002 -63.4258 -126.8515 
79008 -103.9764 -207.9529 

 
Table 6 Improvement value of the breeding stock from 

Sura de stepa breed for fat % 
Breeding 

stock code 
Transmission 

capacity  
Improvement 

value  
79009 0.1817 0.3634 
79005 0.0828 0.1656 
79008 0.0386 0.0773 
79006 0.0341 0.0682 
87003 -0.0569 -0.1138 
86002 -0.1187 -0.2373 
87027 -0.1617 -0.3234 

 
The results obtained by lactoprotein systems 

and breeding bulls are given in tables 7, 8, 9. 
 

Table 7 Improvement value of the breeding stock from 
Sura de stepa breed for K-cz  % 

Breeding 
stock code 

Transmission 
capacity  

Improvement 
value  

79009 0.1932 0.3864 
87003 0.0507 0.1014 
79008 0.0507 0.1014 
79006 -0.0918 -0.1836 
86002 -0.0918 -0.1836 
87027 -0.1109 -0.2218 

 
Table 8 Improvement value of the breeding stock from 

Sura de stepa breed for _cz % 
Breeding 

stock code 
Transmission 

capacity  
Improvement 

value  
79009 0.0666 0.1333 
79006 0.0666 0.1333 
87003 0.0091 0.0183 
79008 0.0091 0.0183 
86002 -0.0484 -0.0967 
87027 -0.1031 -0.2063 

 
As for the improvement value of kappa casein 

from the milk of Sură de stepă cows, it results 
three improving bulls with values between + 
0.3864 % (bull code 79009) and +0.1014 (bull 

code 79008), and the other three bulls are not 
improvers with values between -0.1836 % (bull 
code 79006) and -0.2218 % (bull code 87027). 
 

 
Table 9 Improvement value of the breeding stock from 

Sura de stepa breed for S1- cz  % 
Breeding 

stock code 
Transmission 

capacity  
Improvement 

value  
79006 0.1015 0.203 
79009 0.029 0.058 
87027 0 0 
87003 -0.0435 -0.087 
86002 -0.0435 -0.087 
79008 -0.0435 -0.087 

 
For beta casein, four bulls proved to be 

improvers with values between + 0.1333% (bull 
code 79009) and + 0.0183 % (bull code 79008), 
and two were not improvers. 

A totally different situation is that of the 
improvement value for alpha S1 casein which is 
improved by two bulls code 79006 with + 0.203 % 
and code 79009 with + 0,058%, the rest of them 
are irrelevant or are not improvers. 

The conclusion that may be drawn from the 
analysis of the improvement value for the main 
protean fractions of the milk of Sura de stepa 
breed imposes the check of the breeding stock 
from this viewpoint, genomic testing and genetic 
markers being two modern methods recently 
introduced in the genetic improvement of the 
members of the Bovidae family from the countries 
having a developed animal science.  
 
4. Conclusions 
 
1. The milk quantity per lactation ranged between 
1589.64 kg (1st lactation) and 2535.43 kg in the 5th 
lactation also being the maximum lactation. In the 
1st lactation, 62.69 % from the maximum lactation 
was achieved, a value highlighting the tardiness of 
Sură de stepă breed in terms of milk yield.  
2. The milk fat percentage has a high hereditary 
influence h2 = 0.71, an aspect also underlined for 
kappa-casein (K_cz) having a stronger level of 
hereditary determination (h2 = 0.57 %) and a 
guarantee that the phenotypic values established 
largely correspond the potentiality of component 
genotypes.  
3. The breeding bulls of Sură de stepă breed 
should be checked in terms of milk quality by 
genomic testing and use of genetic markers as 



 
 

 
Maciuc V.  et al./Scientific Papers: Animal Science and Biotechnologies, 2010, 43 (2) 

 
 
 
 

 

 

 
257

modern methods recently introduced in the genetic 
improvement of the members of the Bovidae 
family from the countries having a developed 
animal science.  
 
Acknowledgements 
 
We thank C.N.C.S.I.S. for funding through the 
National Plan for Research, Development and 
Innovation, PN II, IDEI Programme, Code 669, 
number: 353/ 01.10.2007, which allowed us to 
effectuate such research. 
 
References 
 
1. Grosu, H., Lungu, S., Kremer, V. Modele liniare 
utilizate în ameliorarea genetică a animalelor. Edit. 
Coral Sanivet, Bucureşti, 1997, pp. 87-95 
2. Maciuc V., Ujică V., Nistor I. : Ghid practic de 
ameliorare genetică a bovinelor pentru lapte. Editura 
Alfa, Iaşi, 2003, pp. 206-264 
3. Maciuc V., Creangă Şt., Pîntea M. : Ameliorarea 
genetică a bovinelor în regiunrea transfrontalieră. 
Editura „Ion Ionescu de la Brad”, Iaşi, 2008, pp. 166-
175 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Hotarârea de Guvern nr.822/2008. 
5. Creangă Şt., Maciuc V., Pîntea M., Gîlcă I., Danaila 
R.: – Romanian Grey Steppe  cattle breed in the context 
of genetic resources preservation in Romania. 3-rd 

International Symposium, 18-20 September, University 
of Technology and Life Sciences in Bydgoszcz, 
Poland. Book of abstract. Journal Central European of 
Agriculture, 2008 
6. E. E. Wildman, G. M. Jones, P. E. Wagner, R. L. 
Boman : A Dairy Cow Body Condition Scoring System 
and Its Relationship to Selected Production 
Characteristics. Journal of Dairy Science Vol. 65 No. 3 
495-501, 1982 
7. Mercier, J. C., şi colab. :Génétique moléculaire des 
protéines du lait et de leurs gènes. Biologie de la 
lactation. Éditions INRA., 1993 
8. Ribadeau-Dumas, B. : Protèines du lait i structure et 
fonctions. Biologie de la lactation. Édition INRA, 1993 
Reference to electronic publications: 
9. Gengler N., A Tijani, and G.R. Wiggans and I. 
Mistztal (2000). Estimation of (co)variance 
function coefficients for test day yeld with a 
Expectation Maximization Restricted Maximum 
Likelihood Algorithm. 
10. http://12.24.208.139.manuscripts/8436e/. 


