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INTRODUCTION 
Specialized dairy breeds like the Black- and-White breed (58 %), the Improved Rhodope Cattle 
breed (75 % of Jersey blood) – with its 13 %, are predominating in Bulgaria. In the total 
number of cattle the dual-purpose breeds /for milk and beef/ are presented by the Bulgarian 
Brown Cattle (16 %) and Simmental (8 %).Various crossings with the specialized beef breeds 
take about 5 % of the total cattle population.  
Beef productivity indexes of more than 70 % of the reared population are of lower values than 
those of the specialized beef breeds, thus ranking them in the last three classes of the European 
classification system.  
Because of the fact that more than 90 % of the cows are in small-size herds (1-5), it is not 
possible to apply a large-scale commercial crossbreeding. Creating herds of nursing cows 
seems to be other possibility. With this regard, it is favorable that almost ¾ of the territory of 
the country is mountainous and semi-mountainous. There are thousands of hectares of natural 
meadows and pastures, which are not used to full extent. On the other hand, in the plain 
regions, where no pastures exist, there are plenty of surplus rough forages, which are not 
suitable for feeding the high productive cows. These forages could be better utilized for 
production of inexpensive beef of high quality. 
Practically, no selection schemes, which have proven its efficiency for increasing the quantity 
and quality of meat performance, are applied. Selection schemes based on the crossbreeding 
and the usage of maternal and individual heterosis (Roso and Fries, 1998 ; Szabo, 1998 ; Restle 
et al., 1998) are applied in the worldwide practice.  
The present study is a part of the project for the development of a sustainable breeding model 
for production of high quality cattle beef in Bulgaria. The purpose of this study was the 
investigation of some systems for crossing with relatively stable heterosis effect in several 
consecutive generations.  
 
MATERIAL AND METHODS 
An experimental scheme of triple-way crossing, aiming at formation of a synthetic population 
for beef production was investigated. The crossing process up to the end product is shown 
below : 
 
I stage  fm BBC     X   m Li 
 
II stage  fm F1          X   m BdA                 large-size beef breeds  
 
III stage   fm P1          X   m  Ch     end product 
Li : Limousin ; BBC : Bulgarian Brown Cattle ; Ch : Charolais ; BdA : Blonde d’Aquitaine ; Fm : female ; m : male. 
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During the first stage, the mother’s genotype was created to serve as a matrix for production of 
off- springs for fattening. Its replacement is provided by mating of a certain number of cows 
from the Bulgarian Brown Cattle breed in the dairy herd. During the second stage, the mother’s 
genotype was crossed by bulls of large-size beef breeds for testing the combinative ability for 
creation of hybrid beef cattle forms combining certain qualitative characteristics and 
decreasing the negative values of others. At the end of each of the stages, the beef productivity 
of the young bulls was determined.  
Two trials, each of them including two groups of 15 young bulls, were carried out (n = 60).  
Animals were indoors raised and tied to the racks. They were analogously equalized by the age 
of calves and by the mothers’ age. They were kept on full feeding with all-ration of granulated 
concentrated mixtures. A kilogram of the mixture contained 0.94 feed units (1 feed unit equals 
0.833 Scandinavian nutritive units), 108,5 g digestible protein, 7.6 g Ca, and 5.4 g P. 
Additionally, the animals were given 1 kg of hay and 1 kg of straw, both- not chopped. In order 
to assure comparability of the slaughter indexes, the young bulls were fattened until they reach 
550 kg live weight.  
 
RESULTS AND CONSIDERATIONS 
In the first trial, the young bulls gained 550 kg live weight shortly after 17month age (table 1). 
Young bulls of the Bulgarian Brown Cattle breed gain 1 kg out of 6.56 feed units, and F1 
crossings use 0,64 feed units less (9.76 %) ; (p > 0.999). Slightly lower and approximately 
equal gain between the groups, was demonstrated by the crossings of F1, which also showed 
significantly lower consumption of feed for 1 kg gain, may be due to the revealed heterosis 
effect on this trait.  
The cold carcass weight of the F1 was higher by 7.7 kg. The outputs as a percentage of the pre-
slaughter and of the pure live weight are higher in crossings F1. The total quantity of beef and 
first-class beef have higher absolute and relative values in F1. 
Young bulls at 6 months age were involved in the second trial. The triple-way crossings with 
50 % of Blonde d’Aquitaine blood showed higher average daily gain (92 g) and, as a result, the 
determined live weight was obtained for 33.4 days earlier (0.99 < p < 0.999). The cold carcass 
weight of the triple-way crossings was higher + 22.6 kg (0.99 < p < 0.999), compared to that of 
two-way crossings. This is what determines their higher outputs expressed by the percentage of 
the pre-slaughter weight + 2.20 %, and also calculated out of the pure live weight + 2.17 %. 
The total quantity of beef produced was higher by + 20.2 kg (0.99 < p < 0.999), the quantities 
of beef received, according to the relevant classes for beef quality, were + 6.4 kg for the first 
class and, for the second class + 14.7 kg (0.99 < p < 0.999). The content of bones in the carcass 
was relatively less – 0.44 % (0.95 < p < 0.999).  
The relative values of fats around the internal organs, expressed as a percentage of the pure live 
weight, were highest in the Bulgarian Brown Cattle breed and lowest in the two-way crossings.  
 
CONCLUSION 
In the first stage, when the Bulgarian Brown Cattle breed was crossed by Limousin bulls, there 
was better feed conversion, since F1 crossings used 9.76 % feed units less for 1 kg gain. The 
carcass weight, the output, the total quantity of beef and the first class quality of beef, were of 
higher values in the crossings F1, at the same time the quantity of fat around the internal organs 
was significantly less. 
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In the second stage, in which the semi-blood female crossings (Li x BBC) were crossed by the 
Blonde d’Aquitaine bulls, animals of higher growth intensity were obtained, and their slaughter 
indexes were much better, as well. 
The triple-way crossings (BdA x F1 (Li x BBC)) performed higher average daily gain, higher 
carcass weight, higher output, more total quantity of beef and more quantities of the first and 
second class quality of beef. 
 
Table 1. Some of the main indexes of the experimental animals fattened to 550 kg live 
weight 
 

Breeds and types of crossings 
I trial II trial 

Groups 
 
 
 

Indexes 

I 
group 
BBC 
n =15 

II group 
F1 (Li x 
BBC) 
n=15 

I group 
F1(Li x 
BBC) 
n=15 

II group 
BdA x F1(Li x 

BBC) 
n=15 

Age at start of trial, days 135.6 140.5 183.1 182.7 
Live weight at start of trial, kg  124.6 142.0 186.1 196.6 
Average daily gain, kg 1.092 1.068*** 1.070 1.162 
Age at the end of trial, days 528.3 523.1 523.0 489.6** 
Feed units for 1 kg gain  6.56 5.92*** 6.21 6.00 
Cold carcass, kg 305.5 313.2 312.9 335.5** 
Output in % of  pre-slaughter weight  56.76 57.89 57.87 60.07 
Output in % of pure live weight 62.76 64.47 64.45 66.62 
Beef in the carcass, kg 248.1 252.8 252.6 272.8** 
I- class beef quality, % 34.49 37.45* 37.43 36.87 
II- class beef quality, %  42.29 38.76 38.75 40.57** 
III- class beef quality, % 4.48 4.51 4.50 3.87 
Bones in the carcass, % 16.96 17.43 17.41 16.99* 
Fats around the internal organs in % of 
the pure live weight, %  4.18 2.24* 2.27 2.60 

F1 - Li x BBC - Limousine  x Bulgarian Brown Cattle  
BdA x F1 (Li x BBC) – triple-way crossings with 50 % of Blonde d’Aquitaine blood  
* P < 0.05   ** P < 0.01  *** P < 0.001 
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