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UPDATING A PROBLEM OF FODDER INTAKES OPTIMIZATION 
IN ANIMALS FARMS 

 
ACTUALIZAREA UNEI PROBLEME DE OPTIMIZARE A 

RAŢIILOR FURAJERE ÎN FERMELE ZOOTEHNICE 
 

T. MATEOC*, C. RUJESCU*, CARMEN DUMITRESCU* 

 
 The paper aim consists in updating the classic model for fodder intakes 
optimization, known as „nutrition problem”. Biological ratio is 
calculated as function of animal’s characteristics from beneficiary lot, 
being in fact the biological optimum, empirical determinate values, that 
contain information regarding nutritive substances quantities 
recommended. Taking in count the many errors that can appear in 
assessment of these parameters, we study the opportunity of using EVOP 
method regarding those correction. 
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Introduction 
The problem of realising an optimum model for animals feeding 

sometimes implies well founded studies regarding the fodders quantities that 
have to be allocated, those combination, nutrient substances containing etc. 
Because between the mentioned values some proportionality relations 
impose, this fact indicates seldom the exit from general frame of linear 
programming, more exactly of the model used frequently, known as 
„nutrition problem”. More, due of certain factors (physiological, climatic 
etc) can appear deviances from calculated (relative) optimum, being 
necessary to adjust the obtained values, adapting in this manner to studied 
framework particularities. In this purpose, the frequent practice imposes 
minor changes of constitutive elements of intake, regarding the guiding 
process for productivity increasing. But it is not recommended to make 
these demarches at random. So we suggest the EVOP method using, that is a 
method that analyses the manner in which the parameters changes of more 
factors that condition a process, influence on followed results respectively: 
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productivity, quality, efficiencies, specific consumptions, energetically 
consumption  etc. EVOP name comes from the expression „evolutionary 
operation”, being elaborated by G. Box and N. Draper from Wisconsin 
University from SUA and being applied in chemistry industry. Applicability 
sphere is extending gradually in unexpected fields. 
 

Summary presenting of classical models  
(nutrition problem, EVOP method) 

 
Nutrition problem. The daily intake for an animal from an animal 

farm must contain n1, n2,., nm nutrient elements (proteins, salts, vitamins) in 
minimal quantities b1, b2,., bm . 

The farm dispose by n fodder types: F1, F2,., Fn that are obtained to 
the c1, c2,., cn prices. 

We analyse the contain in nutrient substances and it shows that a unit 

from Fj fodder ( j n= 1, ) contains aij nutrient substance units from ni 

( i m= 1, ) element so that we should be able to form the following table: 
Table 1  

Initial values in nutrition problem 
Fodders  Nutrient elements 

F1 F2 … Fn 

Biological 
optimum 

n1 a11 a12 … a1n b1 
n2 a21 a22 … a2n b2 
…. … … … … … 
nm am1 am2 … amn bm 

Fodder unitary 
price 

c1 c2 … cn  

We propose the problem of rational feeding of animals, which mean 
forming some intakes that should correspond to biological requests with 
minimal expenses.  

Should be x1, x2, … , xn the fodder quantities from F1,F2, … ,Fn 
quantities that are given for daily feed of an animal. 

Because the substance ni ( i m= 1, ) is in each fodder Fj ( j n= 1, ) in 

quantity aij units to fodder unit, then in the whole intake we will found a 
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total quantity equal to a xij j
j

n

=

∑
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 that must be equal to necessary minimum bj. 

In conclusion, we have the equations system: j

n
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jij bxa =∑

=

 ( i m= 1, ). The 

fodders quantities must be positive, so:  xj ≥ 0 for ( j n= 1, ). One intake cost 

will be: z c x c x c x c xn n j j
j

n

= + + + =
=

∑1 1 2 2
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So the problem consists in determining the unknown values x1, x2, 
… , xn that satisfy (1), (2) and minimize the function z, that can be written 
shortly for z = cx. The matrix writing (linear programming problem) is: 
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EVOP Method. We will present the methods principle in the case of 
a production process in which are involved two factors that can be modified 
by the manager. These will be A, B. we will present the algorithm (general) 

• V1. We made an experience for the current working values, 
Ac,Bc. 
• V2. We made another experience when we decrease both 
factors A and B. 
• V3. We made an experience when we increase both factors A 
and B. 
• V4. We made an experience when we increase A and 
decrease B. 
• V5. We made an experience when we increase B and 
decrease A. 
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Figure 1 EVOP method describing 

 
The user problem is now to observe which of the 5 variants will lead 

in a desired direction, following in this case the values 51 y,...,y  

corresponding to indicators from 51 V,...,V , that can be for example the milk 

production, animals’ body weight increment etc. In the case this is V1 the 
algorithm stops and the process do not need to be improved, but this fact is 
improbable. So we should suppose that the best variant is Vi, i > 1; in this 
case we will assign to Vi the expression V1 and we will continue the stages 
presented before. But these are the stages of general algorithm, and one 
observation on one variant is not relevant. Because of this we introduce the 
notions: ”cycle”- making an experiment from each variant and „phase”- 
making a complete set of cycles. Generally we recommend the making of 4-
10 cycles, and then continuing with different phases till the algorithm 
stopping.  

If we want a very detailed approaching of phenomena is important 
that the variables choosing Vi that should not be made after some simple 
observations. Useful in the process study is the effect of production factors: 
• The effect of A factor, (EA),  in the situations in which on two variants, 

B is kept constant: 

2

)yy()yy(
E 2453

A

−+−
= , 

Similar we define and the effects: 

2

)yy()yy(
E 2543

B

−+−
= , 

2

yyyy
E 5432

AB

−−+
=  

 



LUCRĂRI ŞTIINŢIFICE, SERIA I, VOL. X (2) 

EVOP method using for theoretical values correcting in fodder intakes 
improvement aim 

 
 We will analyse the problem of realising a fodder intake in the 
conditions in which the fodders that will be used are presented in the below 
table. The proposed method consist in linear programming problem solving 
attached to the below table that will indicate value the fodders quantities 
that will form the optimum intake (theoretical) of studied animals lot. But 
this is the primary problem and generally we will not confront with it 
because there is some elder information referring to specific intakes. In this 
case, the calculus can be simplified by introducing in linear programming 
problem only a small group of variables, as an example concentrated 
fodders, maintaining constant, at current values the mountain hay quantities 
and ensilaged corn, the new values for optimum biologic (the last column in 
the table) being formed by the differences between the old values and the 
nutrient elements covering due of fixed values.   

Table 1 
Initial values in nutrition problem 

Fodders 

Concentrate fodders 

Nutrient 
elements Mount

ain 
hay 

Ensilaged 
corn Corn  Sunflower 

grit 
Wheat 
bran 

Biological 
optimum 

n1 a11 a12 a13 a14 a15 b1 
n2 a21 a22 a23 a24 a25 b2 
…. … … … … … … 
nm am1 am2 am3 am4 am5 bm 

Fodder unitary 
price 

c1 c2 c3 c4 c5  

 
The EVOP method can be then applied for adjustment of values 

initially fixed but also for the values obtained after resolving the linear 
program. 

 
Conclusions 

Changing the work parameters brings changes in all economic and 
biologic process structure having implications regarding the efficiency, the 
quality, the costs etc. this change must be made slowly (evolutional 
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operating) being applied the concept of “little steps”. An important 
characteristic of models that use the evolutional operating is that they supply 
in execution time a lot of information that are used to leading the 
experiment in the direction in what we should obtain an improvement. A 
very important aspect is the fact that the method being relatively simple (at 
execution level) can be applied by production staff and do not need special 
conditions  as stopping the technological process or adopting other 
techniques that should influence negatively. The staff training in knowing 
and applying the EVOP method is relatively simple, can be made in a short 
period of time and after experiment and verifying the results can be 
introduced in productions the new working conditions.  
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