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Alfalfa breeding programs aim to develop cultivars that, in addition to high yield, present high nutritive value and 

tolerance to biotic and abiotic stresses. For this reason, alfalfa breeding is based on a set of important traits, 

which requires the adoption of selection techniques that maximize the selective accuracy. Artificial Neural 

Networks (ANN) can be trained to reproduce the same answer that is given by selection techniques applied on 

alfalfa breeding. This work proposes the use of ANNs in the selection of alfalfa genotypes, based on a selection 

index. Data from 77 cultivars evaluated in four cuts were used. The evaluated traits were divided into two main 

groups (yield and nutritional value) and then further subdivided into classes, according to the Tai index scores. 

After obtaining the scores, the genotypes were sorted in descending order according to the value obtained in 

the index. From this, four subgroups for production and four for nutritive value were determined, where the 

genotypes were classified as optimal, good, medium and bad. Two ANNs were established, one for the forage 

yield group and another one for traits of nutritive value group. The network conformations were defined from the 

test of different topology possibilities. In all cases, the architecture used the multi-layer Perceptron. The number 

of hidden layers tested ranged from one to four and the number of neurons in each layer ranged from three to 

six neurons. The output layer was composed of a single neuron which represents a vector of response 

(classification of the genotypes) After testing the topologies, the networks that presented the lowest apparent 

error rates were chosen. The ANNs were processed by Matlab from the scripts of software GENES. For the 

forage yield group, the topology of lower apparent error rate included six neurons in the first hidden layer, three 

in the second and six in the third, and the activation functions were tansig, tansig and logsig, respectively. For 

the nutritive value group, the topology of lower apparent error rate included six neurons in the first hidden layer, 

six in the second and three in the third, and the activation function for all of them was the logsig. The error rates 

for the production and nutritive value networks reached values of up to 15%. The classification obtained in the 

ANN was similar to that obtained in the index for each group of traits. Even in the cuts where the ANN 

presented the worst performance, it was possible to observe its potentiality for classification of alfalfa 

genotypes. Once the researcher establishes a great index that considers satisfactory weights of the traits, it is 

possible to use the ANN successfully to automate the selection in alfalfa breeding programs. The information 

obtained by the index can be used to train an ANN that is able to classify new observations with the efficiency 

required in the selection process. In doing so, it is fundamental that there be an effective training of the network, 

providing examples that characterize several situations. The ANNs obtained in this work can be used in future 

cuts to classify alfalfa genotypes a breeding program. 
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