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SUMMARY 

 

Breeding programs in dairy goats are mainly based on 

milk production and composition. Murciano-

Granadina goats are located principally in the central 

and southern regions of Spain. This study is focused in 

Valencia Community (Spain) and the objective is to 

study the Murciano-Granadina livestock based on the 

database from Murciano-Granadina Goat Breeders 

Association of Valencia (AMURVAL).  The aim of 

this study is to analyze the relationship among 

different variables related with milk production; milk 

yield, fat, protein, lactose, SCC, the number of births, 

lactation number and season. This analysis is carried 

out by using the Self Organizing Map. This tool allows 

mapping high-dimensional input spaces into much 

lower-dimensional spaces, thus making much more 

straightforward to understand any representation of 

data. These representations enable to visually extract 

qualitative relationships among variables (Visual Data 

Mining). A total of 3221 Murciano-Granadina dairy 

goats from AMURVAL were chosen. Self Organizing 

Maps (SOM) were used to analyze data with the 

system identification toolbox of MATLAB v7. Data 

were obtained from Official Milk Control during 2006 

campaign. SOM considered in this study is formed by 

2114 neurons (294 neurons); the chosen architecture 

is given by the range of the input variables used. The 

map shown that more than 70% of the goats has milk 

yield greater than 300 kg per lactation and goat, 

indicating good performance of farms. Besides, the 

SOM obtained indicate a group of neurons that 

included goats with high SSC (2%). The use of Self 

Organizing Maps in the descriptive analysis of this 

kind of data sets has proven to be highly valuable in 

extracting qualitative conclusions and guiding in 

improving the performance of farms. 
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INTRODUCTION 

 

Goat production is located principally in the central 

and southern regions in Spain. According to Falagán et 

al. (1995) approximately 20% of the national goat 

livestock consists of Murciano-Granadina goats. 

Murciano-Granadina goats are well adapted to the 

Mediterranean climate characterised by semiarid 

conditions with low rainfall and high temperatures. 

Breeding programs are based primarily on milk yield 

and milk composition (Analla et al. 1996). Most 

Murciano-Granadina goats are machine milked once a 

day and official milk records for the Herd Book are 

obtained during lactation. Farmers’ income comes 

from milk production and composition, and the 

accurate measurement or prediction of milk yield 

(MY) is essential to their economy (Oregui and 

Falagán, 2005). Moreover, not only accurate 

prediction is desired. It is interesting to determine and 

to evaluate the most important factors that can affect 

the flock and their relationships. In this study we are 

going to focus on the variables obtained by the Official 

Milk Control. 

Artificial Neural networks (ANNs) have been applied 

to a huge amount of fields during last year’s (Arbib, 

2003; Hu, 2003). However, there are some fields in 

which the use of ANNs is still scarce; animal science 

is one of these fields. Self-Organizing Map (SOM) 

(Kohonen, 1997), a neural network that allows 

qualitative information extraction, was used in order to 

obtain a straight forward and visual representation of 

the relationships among different variables of study. 

 

MATERIAL AND METHODS 

 

Data base. This study is focused in Valencia 

Community (Spain) and the objective is to study the 

Murciano-Granadina livestock based on the database 

from Murciano-Granadina Goat Breeders Association 

of Valencia (AMURVAL).  The aim of this study is to 
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analyze the relationship among different variables 

related with milk production; milk yield, fat, protein, 

lactose, SCC, the number of births, lactation number 

and parity season. A total of 3221 Murciano-

Granadina dairy goats from AMURVAL were chosen. 

Data were obtained from Official Milk Control during 

2006 campaign. 

 

Self Organizing Maps. Artificial Neural Networks 

(ANN) are mathematical models which can find non-

linear relationships between two data sets (Ripley, 

1996). Grzesiak et al. (2003) used ANN to predict 305 

days Milk Yield (MY) based on MY of the first 4 test 

days; Fernández et al., (2005; 2006) used ANN to 

study dairy management practices in dairy goat farms.  

Data were analyzed using a neural network, the so-

called Self-Organizing Map, SOM (Kohonen, 1997). 

This network is formed by elementary units, neurons, 

in a bi-dimensional network. In our study, these 

neurons represent different goats after the training 

process is carried out. The goal of this neural network 

is to find out intrinsic relationships among data; these 

relationships enable to cluster data in similar groups. It 

allows a visual representation of the relationships 

among the discriminating variables of the study. In 

order to achieve this visual representation, input data is 

mapped into a two-dimensional representation, in 

which relationships are clearly shown. Mapping 

preserves topological relationships among data, that is, 

if two goats show a similar behavior (in terms of 

availability of MY or fat percentage, for instance), 

then they will appear close each other in the two-

dimensional map. Finally, a distance criterion is used 

in order to obtain the clusters within the two-

dimensional map. 

 

Data analysis. Once the map training is finished, the 

visualization of the two-dimensional map provides 

qualitative information about how the input variables 

are interrelated each other for the data set used to train 

the map. SOM is a visualization tool that were 

developed in MATLAB environment (Matlab 7.0, 

Mathworks, Inc. 2003).  

 

RESULTS AND DISCUSSION 

 

SOM considered in this study is formed by 2114 

neurons (294 neurons); the chosen architecture is 

given by the range of the input variables used.  Each 

neuron is represented by a vector, which consists of a 

number of components fixed by the number of 

variables taken to each goat. The different components 

or variables are shown in Figure 1, each component or 

variable has 294 neurons. Each neuron could include 

zero, one, two or more goats and those neurons which 

include one or more goats are called “winner neurons”, 

that means that these neurons are prototypes and 

represent the characteristics of a goat or group of 

goats.  

Each goat is allocated in a certain place of the two-

dimensional map (Figure 1). Since this mapping 

preserves topological relationships, goats that appear 

close to each other in the SOM, are indeed similar in 

the original input space.  This visual representation 

allows determining main groups of goats with similar 

characteristics.  

Figure 1 represents the map SOM for the 10 variables 

or components taken into account in this study. By 

using a grey-scale, light or dark zones on the map 

correspond with high or low values or situation 

respectively. First component studied is the Number of 

Lactation, the average value is 2±1.63 and the range 

goes between 1 and 11, only 5% of the goats have a 

parity number between 8 and 11 (this area is shown in 

the center of the map with light color). The Litter Size 

average is 2±0.63  and is showed in most of the map 

with light color, right and down of this variable locate 

goats with litter size 1 (dark color).  The Standard 

Milk Yield has an average value of 411±163.46 kg per 

goat and lactation. The minimum value obtained was 

75 kg per lactation and goat (upper and dark area of 

the map) and a 20% of goats have MY higher than 500 

kg (light zone in the center-down area of the map). 

Next components expressed in percentage were Fat 

(5±0.77), Protein (3±0.37), Dry Matter (14±7.49) and 

Lactose (5±0.29), and all of them are into the 

Murciano-Granadina standard (Oregui and Falagán, 

2005). Only was observed a 7-10% of the goats with 

higher values for fat and protein (upper-right area of 

the map), and these extreme values were associated 

with less MY. SCC was other component studied and 

the average value was of 897 x 10
3
 cells/mL, although 

SOM detected a 2% of goat with values greater than 

4600 (small light area down-left).  Parity Season were 

distributed around the year, more numbers of birth 

were obtained in spring and autumn versus winter and 

summer.   

Daza (2004) calculated the break event point in 

Murciano-Granadina farms under different Spanish 

livestock scenarios, assuming different fixed and 

variable cost. The average Break event Point obtained 

was 315 kg of standard milk per lactation and goat. In 

our AMURVAL database was observed that more of 

70% of the goats has higher values (light shade of the 

map) than the Daza study’s, indicating that level of 

performance at Valencia Community Murciano-

Granadina livestock are according with the 

sustainability productivity based on Daza (2004) 

study.  Similar tendency was observed by Castel et al. 

(2003) and Mena et al. (2005) in the South East of 

Spain (Andalusia) with Malagueña breed, and with 

Murciano-Granadina breed in Murcia Region by 

Fernández et al. (2007) 
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CONCLUSION 

 

The use of Self Organizing Maps in the descriptive 

analysis of this kind of data sets has proven to be 

highly valuable in extracting qualitative conclusions 

and guiding in improving the performance of goats. 
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Figure 1. Self Organizing Map (SOM) representation for the 10 variables considered. Light/dark 

zones correspond with high/low values. Each hexagon represent a neuron and the number of 

neurons (294) is located in the same position independent of the variable or component studied 
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