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Abstract 
The aim of this study was to evaluate the body weight and some biometric measurements on meat crossbred calves 
comparative with Romanian Black Spotted dairy calves at weaning (4 months). The current research was carried out 
on a number of 45 calves in the Dairy cows' Experimental Farm of the Research and Development Institute for 
Bovine Balotesti, on four experimental groups, E1: F1 Blanc Blue Belgique x Romanian Black Spotted, E2: F1 
Aberdeen Angus x Romanian Black Spotted, E3: F1 Limousine x Romanian Black, E4: F1 Charolaise x Romanian 
Black Spotted, with n=9 heads/group and the control group (M) Romanian Black Spotted, with n=9 heads/group. The 
obtained mean values for the body weight were statistically significant (p<0.001) for all experimental groups 
(E1:153.54±1.36 kg, E2:153.00±0.86 kg, E3:150.77±0.87 kg, E4:139.78±1.42 kg) comparative with the control group 
(M:128.36±0.74 kg). Moreover, the average daily gain recorded was statistically significant (p<0.001) for all 
experimental groups (E1:933.34±10.00 g, E2:945.56±8.82 g, E3:928.89±3.33 g, E4:790.00±20.62 g) comparative with 
the control group (M:746.67±8.66 g). The experimental groups E1 and E2 recorded the best performances for 
biometric traits: height at withers (HW), height at rump (HR), height of chest (HC) and length of rump (LR) 
comparative with the control group M (p<0.001). The obtained results demonstrates the usefulness of the 
crossbreeding system in dairy herds as an alternative to improve the sustainability of the dairy cows’ farms. 
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1. Introduction   
 
Crossbreeding is one of the several breeding 
strategies which might increase the profitability of 
dairy cow farms. The overall interest of 
crossbreeding among dairy farmers has increased 
during the last years [1], with the benefits of 
crossbreeding being well known and documented 
at commercial level [2,3]. The main benefits of 
crossbreeding are heterosis [4] and breed 
complementarity.  Heterosis, or hybrid vigor is the 
improvement in the performance of the crossbred 
individuals, over the average of their straight bred 
parents [5,6,7]. The obtained crossbred calves will 

                                                 
  * Corresponding author: Marinela Enculescu,  
Tel 021.350.10.26, Fax 021.350.10.30,   Email: 
marinelaenculescu2006@yahoo.com  
 

perform better (higher resistance to diseases, 
higher survival rates) than both parental breeds 
[8]. Heterosis is especially useful in improving 
performances when low heritable traits are 
involved.  
 
2. Materials and methods 
 
The experimental procedures used in this trial 
were in accordance with the Romanian Law no. 
43/2014 for handling and protection of animals 
used for scientific purposes. The body weight and 
the biometric measurements of 45 calves have 
been evaluated at weaning (4 months). The current 
trial was carried out in the Experimental Farm of 
the Research and Development Institute for 
Bovine Balotesti (44°36′46″N 26°4′43″E), on four 
experimental groups, E1: F1 Blanc Blue Belgique x 
Romanian Black Spotted, E2: F1 Aberdeen Angus 
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x Romanian Black Spotted, E3: F1 Limousine x 
Romanian Black, E4: F1 Charolaise x Romanian 
Black Spotted, with n=9 heads/group and the 
control group (M) Romanian Black Spotted, with 
n=9 heads/group. The body weight was 
determined by using certified digital scale 
PCANTV 1500 kg/1.2 x 2M. The height at 
withers (HW), height at rump (HR), height at 
chest (HC) were determined by using zoo meter. 
The length of the rump (LR) was measured by the 
compass. Means ± standard deviations and 
coefficients of variation (CV) of body weight and 
biometric traits were calculated. To test the levels 
of significance between groups, the Tukey method 
was used, at a confidence interval of 95%, using 
Minitab® Statistical Software, version 18.  
To establish the statistical relationship between 
the body weight and the biometric traits, the 
correlation coefficient (r) was calculated.  
 

Results and discussion 
 
The obtained mean values for the body weight 
(Table 1) were statistically significant (p<0.001) 
for all experimental groups (E1:153.54±1.36 kg, 
E2:153.00±0.86 kg, E3:150.77±0.87 kg, 
E4:139.78±1.42 kg) comparative with the control 
group (M: 128.36±0.74 kg). Moreover, the 
average daily gain recorded was statistically 
significant (p<0.001) for all experimental groups 
(E1:933.34±10.00 g, E2:945.56±8.82 g, 
E3:928.89±3.33 g, E4:790.00±20.62 g) 
comparative with the control group (M: 
746.67±8.66 g). The coefficient of variation 
calculated for body weight (BW) was lower than 1 
%, expressing a very homogeneous population. 
The calculated coefficient of variation was also 
homogeneous (2.61-0.36%) for the average daily 
gain (ADG).

 
Table 1. The results for the body weight in calves at weaning. 

Group/Breed1              BW (body weight), kg    ADG (average daily gain), g 
         Ẍ±sd   CV%         Ẍ±sd    CV% 

E1:  F1 BBB x BNR 153.54±1.36a   0.89 933.34±10.00ab      1.07 
E2: F1 AA x BNR 153.00±0.86a   0.56 945.56±8.82a      0.93 
E3: F1 LI x BNR 150.77±0.87b   0.58 928.89±3.33b      0.36 
E4: F1 CH x BNR 139.78±1.42c   1.02 790.00±20.62c      2.61 
M   BNR 128.36±0.74d   0.58 746.67±8.66d      1.16 

  1BBB=Blanc Blue Belgique, AA=Aberdeen Angus, LI=Limousine CH=Charolaise, BNR=Romanian Black Spotted; 
means that do not share a letter are significantly different. 
 
 
The obtained results for biometric traits in calves 
at weaning are presented in Table 2. The average 
values obtained for the height at withers (HW) 
were statistically significant (p<0.001) for the 
control group M: 86.88±1.16 cm compared the 
experimental groups E1: 82.80±0.83 cm and E2: 
81.40±1.49 cm, the HW for the control group M 
was between 4.08-5.48 cm higher than the 
experimental groups E1 and E2.  
The other experimental group E3 and E4, had no 
differences from the control group M, as is 
shown in the table. The mean values registered 
for the height at rump (HR) were significantly 
(p<0.001) for all experimental groups E1, E2, E3 
and E4 comparative with the control group M 
(figure 1). The coefficient of variation calculated 
for HW and HR showed very homogeneous 
groups (0.83-1.83 %). The height at chest (HC) 
was significantly different (p<0.001) for the 
control group M comparative with the 

experimental groups E2 and E4 with a coefficient 
of variation raging between 1.81-3.42%. The 
recorded values of the length of rump (LR) were 
statistical significantly (p<0.001) for all 
experimental studied groups E1, E2, E3 and E4 
comparative with the control group M, 
differentiated in absolute value of 1.51-3.33 cm 
(Figure 2).  
The biggest value for the length of rump was 
recorded by the experimental group E3 (30.27 
cm) and de smallest length of rump was recorded 
by the experimental group E1 (28.45 cm) 
comparative with the control group M (26.94 
cm). The calculated coefficient of variation was 
also homogeneous for the length of rump (LR). 
Similar results were obtained by other authors 
[9-12]. 
The statistical relationship between quantitative 
variables used in this trial are presented in Table 3. 
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Table 2. The results for the biometric traits in calves at weaning. 

Group/Breed1                               Biometric traits 
       Ẍ±sd  CV% 
HW (height at withers), cm 
E1: F1 BBB x BNR 82.80±0.83b 1.00 
E2: F1 AA x BNR 81.40±1.49b 1.83 
E3: F1 LI x BNR 87.45 ±0.73a 0.83 
E4: F1 CH x BNR 87.22±0.90a 1.03 
M   BNR 86.88±1.16a 1.34 
HR (height at rump), cm 
E1: F1 BBB x BNR 93.44±1.13ab 1.21 
E2: F1 AA x BNR 92.46±1.08 b 1.17 
E3: F1 LI x BNR 93.70 ±0.92ab 0.98 
E4: F1 CH x BNR 94.00±0.87 a 0.93 
M   BNR 89.98±1.02c 1.13 
HC (height at chest), cm 
E1: F1 BBB x BNR 40.33±0.87a 2.16 
E2: F1 AA x BNR 38.10±0.69bc 1.81 
E3: F1 LI x BNR 39.14 ±0.76ab  1.94 
E4: F1 CH x BNR 37.54±0.74c 1.97 
M   BNR 40.08±1.37a 3.42 
LR (length of rump), cm 
E1: F1 BBB x BNR 28.45±0.78b 2.74 
E2: F1 AA x BNR 29.57±1.10ab 3.72 
E3: F1 LI x BNR 30.27 ±0.90a 2.97 
E4: F1 CH x BNR 29.96±0.64a 2.14 
M   BNR 26.94±1.07c 3.97 

1BBB=Blanc Blue Belgique, AA=Aberdeen Angus, LI=Limousine, CH=Charolaise, BNR=Romanian Black Spotted; 
means that do not share a letter are significantly different. 
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Figure 1. Graphical representation of the height at rump in calves at weaning. 
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Figure 2. Graphical representation of the length of rump in calves at weaning. 

 
 

 
Table 3. The correlation of the body weight and the biometric traits in calves at weaning. 

Traits BW HW HR HC 
E1: F1 BBB x BNR 
HW  0.44  -     
HR  0.18  0.30  -   
HC -0.31  0.06  0.41 - 
LR  0.11  0.02 -0.47 -0.18 
E2: F1 AA x BNR 
HW  0.26  -     
HR  0.06 -0.64 -   
HC  0.47  0.04 -0.22 - 
LR -0.02  0.79 -0.50 0.07 
E3: F1 LI x BNR 
HW  0.10  -     
HR -0.34 -0.18 -   
HC -0.80  0.01 -0.22 - 
LR -0.38 -0.12 -0.50 0.07 
E4: F1 CH x BNR 
HW -0.18  -     
HR 0.63 -0.19 -   
HC -0.16 -0.70 0,22 - 
LR -0.03 -0.06 -0.11 -0.32 
M   BNR 
HW -0.33  -     
HR -0.40  0.31  -   
HC -0.43 -0.10 -0.17 - 

-0.43 LR -0.14  0.44  0.55 
BW=body weight; HW=height at withers; HR=height at rump; HC=height at chest; LR=length of rump.  
 
 
The strongest positive correlations were 
determined between HW and LR (r= 0.79; 
p<0.01) in group E2 and between BW and HR (r= 
0.63; p<0.05) in E4. The strongest negative 
correlations were determined between BW and 
HC (r= -0.80; p<0.01) in group E3 and between 

HW and HR (r= -0.64; p˃0.05) in E2. Often, 
crossbred individuals were superior to purebred 
individuals because of increased heterozygosity. 
However, more information about heterosis are 
needed for dairy breeders to predict the future 
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outcome of possible crossbreeding systems and 
breed complementarity [13]. 
 
4. Conclusions 
 
The current trial has confirmed statistical 
differences between the crossbred experimental 
studied groups, for the body weight, the average 
daily again and the biometric traits, comparative 
with the control group. The obtained results 
demonstrates the usefulness of the crossbreeding 
system in dairy herds as an alternative to improve the 
sustainability of the dairy cows’ farms. 
 
Acknowledgements 
 
The study was supported throughout the Sectoral 
Project ADER 5.1.10/2015 „Research on the 
compatibility of crossbreeding autochthonous cattle 
with bulls from meat breeds”, funded by the Romanian 
Ministry of Agriculture and Rural Development. 
 
References 
 
1. McAllister, A.J., Is crossbreeding the answer to 
questions of dairy breed utilization? J. Dairy Sci., 2002, 
85, 2352-2357.  
2. Hansen, L.B., Monitoring the worldwide genetic 
supply for dairy cattle with emphasis on managing 
crossbreeding and inbreeding. 8th World Congress on 
genetics applied to livestock production, Belo 
Horizonte, 2006, August 13-18, Brazil. 
3. Sørensen, M. K., Norberg, E., Pedersen, J., 
Christensen, L.G., Invited review: Crossbreeding in 

dairy cattle: A Danish perspective. J. Dairy Sci., 2008, 
91, 4116-4128.  
4. Simm, G., Genetic Improvement of Cattle and 
Sheep, Farming press, CABI International, 
Wallingford, Oxon, UK, 2000, 64-65, 70, 74-79, 83-95, 
134-135, 201, 244-247, 354-355.  
5. Draganescu C., Animal’s breeding, Ceres 
Publishing, 1979, Bucuresti. 
6. Van Vleck L.D., Selection when traits have different 
genetic and phenotypic variances in different 
environments. J. Dairy Sci., 1987, vol.  70. 
7. Weaber R., L., Crossbreeding strategies: Including 
terminal vs. maternal crosses, 117 Proceedings, The 
Range Beef Cow Symposium XXIV, November 17-19, 
Loveland, Colorado, 2015, p. 117-130.  
8. Bibe B., Foulley J.L., Effects of heterosis in beef 
cattle’s: results bibliographique. In: Heterosis: 
theoretical and experimental aspects, Bull. Tech. Dep. 
Genet. Anim., 1976, INRA. 
9. Pantea, I., The effect of crossing the native breeds 
with bulls from Blanc Belgian Blue and the skills for 
meat production of the crossbred calves, Doctoral 
thesis, 1988, Iasi. 
10. Acatincai S., Cattle’s production, Edition II, 
Eurobit Publishing, 2004, Timisoara. 
11. Ujica, V., si col., Research for improving beef 
production using the commercial crossbreeding with 
specialized breeds, Scientific Papers, Animal 
husbandry Series, 2011, 56, Iasi. 
12. Ujica V., Chelmu S., Nistor I., Sonea, C. Viziteu 
C., Dascalu C., Improve meat production in cattle, 
Cermaprint Publishing, 2012, Bucuresti. 
13. Weigel, K.A., Crossbreeding: A Dirty Word or an 
Opportunity? Proceedings from the Western Dairy 
Management Conference, 2007, March 7-9, Reno, NV, 
USA.

 


