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In this study, 436 young bulls from 15 cattle breeds were reared in five different countries following the same 
experimental protocol. In all stations, the energy density ratio and protein content of the diet were similar. Animals 
were slaughtered at 15 months of age, and samples were collected 24 h post-mortem from the Longissimus thoracis 
muscle between the 6th and 13th left ribs. Each animal was characterized by a total of 51 variables representing animal 
performances, muscle biochemistry as well as sensorial and nutritional characteristics of beef quality. A statistical 
approach based on clustering of variables has been elaborated using the ClustOfVar package (R software 3.6.1). 
Using the parturition stability method, nine clusters were retained. The relationships between the variables in each 
cluster were studied using the principal component analysis (PCA) approach. The 1st dimension of eight clusters 
were considered representative, showing the highest variations between variables except from one cluster where two 
dimensions were considered. Each group of variables in each cluster emphasizes different characteristics: physiological 
traits such as the muscle mass (clusters 1 and 2), fat mass (cluster 2), maturity (cluster 3); muscle biochemistry such as 
levels of enzymes involved in ageing (cluster 4); sensorial traits such as tenderness and juiciness (cluster 5), the muscle 
oxidative type (cluster 6); meat colour (clusters 7 and 9) and lipids (cluster 8). As a conclusion, the characteristics 
related to body composition, muscle biochemistry, sensorial traits and meat colour show an independent relationship 
across breeds.
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System Dynamic (SD) is a modelling technique to improve complexity understanding and forecast future trends 
for managerial purposes. Qualitative SD modelling include the causal system description with links, feedbacks and 
connections among variables drawing loop diagrams (CLD) of circular interactions. It represent the endogenous 
structure driving the system behaviour over time. Quantitative modelling translate it in Stocks and Flows diagrams 
(S&F) were connections are explicit as differential equations. Feedback loops determine the system behaviour, 
positive and negative loops generate exponential and asymptotic behaviour over time, respectively. The modelling 
process is object-oriented particularly adapt to field experts, not requiring high mathematical skills. This work 
aimed to present SD application in nutrition (rumen dynamics) and farm management (herd model) to show simple 
SD structures and behaviours. A more complex model shows powerful SD applications in dairy management. The 
modelling step included: (1) a survey to gather farm data from 2015 to 2019; (2) the development of a S&F model 
on Vensim® (Ventana, Inc) describing heifer stock raising and the reproduction loop of cows, described with 4 basic 
stocks (early lactating, open, pregnant and dry cows). Calibration was performed on historical records of cattle 
categories, reproduction parameters and culling rates. Average farm characteristics in the same period consisted of 
1,154±58 milking cows and 1,375±45.2 heifers whereas dry matter intake (DMI) and milk yield were on average 
equal to 24.2±2.4 and 34.0±3.4 kg/d per head, respectively. From model input based on farm data in Jan 2015 the 
model predicted with good accuracy the oscillating seasonal pattern of historical farm records of cattle consistency 
and milk deliveries until 2019. Cow consistency and milk deliveries were predicted with a RMSPE of 3.5% and 7.2% 
of observed values and good precision (r2=0.68 and 0.72) respectively. Economic and environmental submodels are 
under development. SD can have broad applications in any sector of the animal science.
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