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Introduction 
The Embrapa Geneplus Program for Beef Cattle Breeding (Geneplus) is one of the most 

important animal genetic improvement programs in Brazil, providing specialized technical 

services to beef cattle breeders. The Geneplus, launched in 1996 by a group of researchers in 

the field of beef cattle genetic improvement with the aim of meeting a natural demand from the 

livestock industry, has been used by many breeders, from small groups to commercial 

producers, and has become a key player in beef production in Brazil and South America. The 

Geneplus has three main groups of professionals that play synergistic roles. The first group is 

formed by data analysts and software developers who are responsible for maintaining and 

organizing databases for genetic evaluations, as well as developing solutions for optimizing 

the delivery and use of EPD (Expected Progeny Difference) in the herds. The second group 

consists of qualified field technicians (animal scientists and veterinarians) who are in charge 

of carrying out the breeding project designed by each breeder, playing an important role in 

activities such as data collection, farm team training, and application of genetic evaluation 

results on selection, culling, and mating processes. The third group is compounded by 

geneticists who are responsible for genetic evaluations and for providing a specialized 

background to software development.  

Several studies in animal breeding indicate that to have real genetic gain, it is necessary to act 

directly in the selection herds. In this context, the Geneplus Program provides genetic 

evaluations for beef cattle populations across Brazil, Paraguay, Bolivia, and Colombia. These 

evaluations are based on the utilization of phenotypic, pedigree, and genomic information, 

supporting selection and mating strategies for nucleus, multiplier, and commercial herds. 

   

Materials & Methods 
To contract the consulting services of the Geneplus, the breeder must contact a member of the 

technical team, with whom a personalized breeding project will be developed to be 

implemented on the farm. This project, based on the farm's infrastructure and operational team, 

as well as the available genetic resources (bulls and cows), will establish the objectives of the 

proposal, the characteristics to be measured, the data collection routine involving the mating, 

calving, pre-weaning and post-weaning phases of the animals, and the genetic improvement 

strategies to be applied. The following stage is implementing the project. At this moment, a 

field technician will be at the farm, presenting to the administration and field staff all the goals 

and targets to be achieved, the data collection schedule and the correct procedures, among other 

information, to integrate all the people involved in the project. 

There are several options for collecting and sending field data to Geneplus. At this stage, it is 

essential to use software that has validation routines to ensure a qualified database that reflects 

the actual performance of the animals. This action is primarily conducted by field technicians 

to ensure data quality and accuracy of results.  

The Geneplus provides breeders with the GP DADOS software for data collection and 

submission. However, breeders may also use any other software of their choice. Table 1 
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presents the number of farms and breeding animals supported by the Geneplus across all 

genetic groups. 

Once the data are submitted to the database, they are submitted to consistency analysis and 

included in the proper database kept by the Geneplus, according to the breed. This database is 

properly prepared and submitted to a genetic evaluation by the program´s technical staff, using 

the BLUPF90+ (Lourenco et al., 2022). For ten of the thirteen breeds currently evaluated by 

the program, genomic evaluation is also performed. 

The results for each animal, expressed in terms of EPDs, their respective accuracies and 

percentiles (measurement of the animal´s EPD position in the population), are presented to the 

participant in a software with search options by category (bulls, dams and progeny) and several 

tools for the practice of selection and genetic improvement and to support use of information 

in the marketing of animals. The results are made available through three platforms: an online 

system (GP PLUS ON), an offline desktop application (GP PLUS), and a mobile app.  

Based on these results, field technicians and breeders work together to analyze the information 

and implement selection and mating strategies. 

 

Table 1. Number of farms and cows in reproduction by genetic groups and breeds supported 

by the Embrapa Geneplus Program. 

 Genetic group / Breed 

 
Composite¹ Taurine² Zebu³ 

Brg Can Mon Sgt Car Cur Lim Sen Bra Guz Nel Sin Tab 

Farms 3 6 9 17 13 1 6 60 10 6 461 12 2 

Cows 1410 948 3000 1564 2841 500 325 7779 4102 350 159597 1026 488 
1Brg: Brangus; Can: Canchim; Mon: Montana; Sgt: \Santa Gertrudis. 2Car: Carcau; Cur: Curraleiro; Lim: 

Limousin; Sen: Senepol.3 Bra: Brahman; Guz: Guzerá; Nel: Nellore; Sin: Sindi; Tab: Tabapuã. 

 

Results & Discussion 

Once the results of the genetic evaluations are available, breeders can effectively apply the 

main principles of animal breeding. These results allow them to monitor genetic progress over 

time, compare the performance of their herds with the overall evaluated population, and plan 

future selection and mating decisions. Information such as estimated progeny differences, 

selection indexes, and genetic trends provides clear and objective guidance for identifying 

superior animals and assessing whether breeding strategies are producing the expected 

outcomes. 

By offering these results through the platforms, the Geneplus helps breeders and field 

technicians turn genetic information into practical actions on the farm. This process makes it 

possible to evaluate herd performance within the population and to define breeding goals for 

both short- and long-term genetic improvement. 

The mating option offers the following resources to the breeder and field technician: 1) which 

animals will be used for reproduction; 2) how much of each of these animals to use; 3) how to 

use these animals, that is, which bull will be mated with each cow. For these objectives there 

are two useful tools: the problem level and coancestry. 

In figures 1, 2 and 3, the problem level, coancestry graph, and genetic trends of the software 

GP PLUS can be observed. The problem level is an indicative value of the degree of deviation 

from the averages of the traits evaluated in the Geneplus. It is a tool used to maintain the 

balance of traits in relation to their averages while simultaneously maintaining or increasing 

the genetic diversity of the herd. When the problem level is equal to zero (0), it means that all 

analyzed characteristics are at or above average, indicating satisfactory performance in all 

evaluated characteristics.  
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 Figure 1. The problem level. 

 

 

 
Figure 2. The coancestry graph.  

 

The coancestry refers to the distribution of genetic contributions from different breeding 

animals, with the aim of optimizing genetic gain while simultaneously preserving the genetic 

diversity of the herd. A balanced contribution from individuals prevents excessive 

concentration of genetic value in a few animals, avoiding variance bottlenecks and promoting 

more stable selection across generations. 

One way to assess the success of a breeding program is by examining genetic trends for 

individual traits and selection indexes. Figure 3 shows the genetic trends of the Geneplus 

Qualification Index (IQG, composed of production and reproduction traits) for the Nellore 

breed, expressed in standard deviations (sd), at three different levels: the individual farm, all 
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farms participating in the Geneplus and farms classified as Elite. Elite Geneplus farms 

correspond to the top 16% of farms based on the IQG, whereas Elite indicator farms represent 

the top 16% of farms for a specific trait. The trends shown in Figure 3 demonstrate that the 

specific farm is superior (b = 2.7174 sd / year) to all farms (b = 1.8806 sd / year), but inferior 

(b = 2.9691 sd / year) to the Elite Geneplus farms, which corresponds to the top 16%. 

 

 
Figure 3. Genetic trends of the Geneplus Genetic Qualification Index (IQG) over the last 10 

years for the Nellore breed. 

 

Conclusions 

Based on principles of animal breeding, genetic improvement programs,such as the Geneplus 

Program, contribute to the meat production chain by operating across different herd levels 

(nucleus, multiplier, and commercial herds) and promoting the dissemination of genetically 

improved animals. 
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