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As the finite product of a thinking process, the decision becomes an 
essential process in the management process and thus representing the 
passing from thought to action. Through the decision process it is 
followed the foreseeing the most rational ways of action, paths to follow 
which ensure the maximum efficiency of the management actions. The 
necessity of continuous improvement of managerial efficiency compels 
that any taken decision should have thorough scientific ground.  
In the last years, many papers have tackled the subject of decision 
assisting from different perspectives, the main interest being either on the 
characteristics of decisional processes, or on the working up methods for 
decision assisting, or on making up support systems for decisions.  
For the present pattern we have chosen as variables the soil maintaining 
systems on intervals between rows, at Francusa variety, each with seven 
variants for soil maintenance on row: dead-fallow (ON) with 7 x variants, 
long overgrowing with grass (ID) with 7 x variants, herbiciding (E) with 
7 x variants, dead-fallow/ long overgrowing with grass (ON/ID) with 7 x 
variants, dead-fallow/ herbiciding (ON/E) with 7 x variants, long 
overgrowing with grass/ herbiciding (ID/E) with 7 x variants. 
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MATERIAL AND METHOD 

The intention of this paper has started from the analysis of the 
present situation at SC Cotnari S.A. which has important areas with 
worldwide known varieties of vine in order to optimize the production 
technology as a means of cost reducing.  
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At the basis of the documentation are a part of the well-known 
management paper on viticulture, wine, locality and vine of this area, as 
well as the technological papers differentiated through the ways of 
maintenance of soil on rows.  

Regarding the method used, it has been used the mathematical 
modulation, elaborating thorough patterns in the limit of linear 
programming through purpose function for the maximum improvement of 
the obtained production and profit.  
 

RESULT AND DISCUSSIONS 
The problem of determining the economic optimum, more precisely 

the establishing the different proportions and rhythm of achieving a product 
or the whole production, it can be solved only through complex and inter-
discipline tackling of the optimization of the economic activity of the 
agricultural unit.  

As far as we could notice from the decision definition, its content 
does not limit only to choosing and eventually recommending a direction for 
action, but also supposes going together in that direction with some 
supplementary resources.  

S.C. Cotnari S.A. is a corporate body only with private capital, being 
a corporation. The social headquarters is in Cotnari, Iasi County. It also has 
other locations, wine-growing farms in Cotnari, Cepleniţa, Scobinţi and 
Balş communes. 

The main activity objective is the production and commercialization 
of wine, table grapes and grapes for wine on national and international 
market.  

One of the characteristics of any social-economic system, to which 
S.C.Cotnari S.A. can be added, due to the tendency of evolving in order to 
accomplish some objectives. Admitting the universality of entropic law, 
which says that in nature the order tends to transform in disorder, means that 
the entropic state is also a characteristic of the social-economic systems.  

In these conditions, S.C. Cotnari S.A. company, as a system it has to 
adapt permanently to the influence of some disturbing factors which oppose 
or aggravate the accomplishment of the set objectives. This adaptation of 
the company is done through the managerial activities which in fact 
represent a series of interdependent decisions.  
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 The production activity is accomplished both manually as well as 
mechanized on the surfaces that allow this procedure, having 23 tractors U-
650, 50 wine-making tractors together with all the range of agricultural 
machines for slopping, tilling, harvesting, ploughing, diseases and pest 
control. A series of treatments are accomplished with the help of aviation as 
in the most modern vineyards. For defending the environment, constant 
preoccupations have been made for biological and integrated pest control, 
eliminating the pesticides and fungicide with high level of toxicity, making 
products capable to protect human health.  

The production potential of agricultural exploitations is identified 
with the result that can be obtained through the modification of resource 
potential which is equilibrated from the technological point of view under 
conditions of good functioning of the production process at normal 
technological and economic parameters.  

Regarding the mathematical modulation, the satisfying results are 
gained through elaborated patterns within the linear programming. Thus, 
within an optimization pattern of the production structure through the 
purpose function based on obtaining the maximum of the business turnover, 
income and profit, it finds its expression in the direct proportion which is 
between the development of different branches and the result of the 
production activity which characterises the size of production potential.  

The mathematical modulation of different concrete aspects, which 
refer to the economical and technical activity, offers the possibility to 
determine the optimum solutions, thus contributing to the increase of 
economic efficiency.  

The problem is in the mechanism of using linear programming and 
consists in the transposition of economical and technical problems in a 
mathematical formula of expression.  

The elaboration of the economic-mathematical pattern of 
optimization implies some successive stages such as: gathering and 
classification of data, setting the unknown, restrictions, purpose function, 
matrix, the proper modulation.  

In this case, we have chosen as the variables the maintenance 
systems of the soil on row intervals at Francusa variety, each with 7 variants 
of soil maintenance on row: dead-fallow (ON) with 7 x variants, long 
overgrowing with grass (ID) with 7 x variants, herbiciding (E) with 7 x 
variants, dead-fallow/ long overgrowing with grass (ON/ID) with 7 x 
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variants, dead-fallow/ herbiciding (ON/E) with 7 x variants, long 
overgrowing with grass/ herbiciding (ID/E) with 7 x variants. 

The economic-mathematical pattern of linear programming gathers 
the so-called free terms or constants the bi which reflects the content of 
restrictions. The values of these elements are generally determined outside 
the pattern and represents minimum, maximum and equal values that have 
to be accomplished.  

In the concrete conditions of the economic-mathematical pattern, the 
optimization of the soil works in the wine-making plantations, the free terms 
are represented by a range of elements expressed in natural or value units 
and which express the minimum and maximum level of some indicators.  

In table 1. there are presented the restrictions and the free terms: 
 

Table 1 
Restrictions of the economic-mathematical pattern 

Nr.ctr. Restrictions content ≥, ≤ bi U.M. 
1 Average production of grapes ≥ 9830 Kg 
2 Number of works per row ≤ 6 % 
3 Sugars concentration ≥ 175 G/l 
4 Demand of labour force ≤ 1277 Ore/ha 
5 Demand of fuel at a tone of 

grapes 
≤ 11 Litri 

6 Direct expenditure per hectare ≤ 27000 lei 
7 Direct expenditure per grapes 

tone 
≤ 1483 lei 

8 Expenditure for soil works ≤ 8000 lei 
9 Income per hectare ≥ 49150 lei 
10 Production cost per grape 

kilogramme 
≤ 4000 Lei 

11 Profit/ha ≥ 14840 lei 
12 Profitableness ≥ 26 % 

 
Functions of maximum profit are: 
F(ON) =12553X1+ 17668X2+ 17647X3+16675X4+ 15174X5+ 

16693X6+ 17742X7 →MAX 
F(ÎD) = 12246X1+ 16435X2+ 16962X3+ 16615X4+ 14840X5+ 

14898X6+ 15467X7 → MAX 
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The results obtained through the application of the mathematical 
pattern reflect an optimum already established within certain limits and 
conditions established by the preconized restrictions. 

The results obtained from the application of the mathematical pattern 
have been noted with R1,unlike the results obtained from experimentation 
noted with R0 . There were presented the obtained results as minimum (R0 

MIN) and maximum results (R0MAX) within each system, at the following 
indicators: average production, selling price, demand hours/ha, direct 
expenditure, production cost and profit. 

In table 2 there are presented the results of optimization (R1) at the 
averager production in comparison with the results from the experiment 
(R0MIN and R0MAX ). 

 
Table 2 

Results of the average production at grapes (kg/ha) 
Average production 

R0 R1 Nr.crt. System 

Var. Minimum 
Maximum 

Optimum 
Variantsclose to 

R0MAX 

1 ON 
3P 

E+1P 
12500 
13870 

14557 6P=13750 
5P=13650 

2 ÎD 
3P 
6P 

9830 
10860 

10742 5P=10560 
E+1P=10220 

3 E 
3P 
5P 

12180 
13680 

13877 6P=13500 
E+1P=13350 

4 ON/ÎD 
3P 
6P 

11070 
11970 

12682 E+1P=11880 
5P=11720 

5 ON/E 
E 
6P 

11550 
13270 

13173 5P=13120 
4P=12370 

6 ÎD/E 
3P 
6P 

10960 
12750 

13152 E+1P=12420 
5P=12130 

 
Where P= hoeing , E=hebiciding. 

At system ON the optimum production is 14557 kg/ha, and in the 
experiment R0MIN=12500 kg/ha at variant 3P, and R0MAX=13870 kg/ha at 
variant E+1P. Variants 5P and 6P are close to R0MAX. This optimum was 
imposed by the correlation with the other indicators which present high 
values: direct expenditure /ha, demand of labour force, being necessary the 
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maximum of the production in order to obtain the maximum profit, which 
otherwise are the optimization criteria: 
F(E) = 13551X1+17711X2+ 17855X3+ 17575X4+ 15568X5+ 17588X6+ 17600X7 →MAX 
F(ON/ÎD) = 13985X1+ 16018X2+ 15453X3+ 15613X4+ 13425X5+ 16913X6+ 14259X7 
→MAX 
F(ON/E) = 13742X1+ 15939X2+ 16854X3+ 15450X4+ 15405X5+ 16919X6+ 16903X7 
→MAX 
F(ÎD/E) = 13660X1+ 16609X2+ 15856X3+ 16274X4+ 15962X5+ 18284X6+ 17271X7 
→MAX 

 

The most important indicator, profit, is presented in table 3, in the 
optimized variant (R1) and in the minimum and maximum variants (R0MIN, 
R0MAX) within each system: 

Table 3 
Results of the optimum profit ( lei/ha) 

Profit 
R0 R1 Nr.ctr. System 

Var. Minimum 
Maximum 

Optimum 
Variant close to 

R0MAX 

1 ON 
6P 

E+1P 
1517 
1774 

1810 
3P=1766 
4P=1764 

2 ÎD 
6P 
4P 

1484 
1696 

1674 
5P=1661 
3P=643 

3 E 
6P 
4P 

1556 
1785 

1807 
3P=1771 
E+1P=1760 

4 ON/ÎD 
6P 

E+1P 
1342 
1691 

1635 3P=1601 

5 ON/E 
6P 
E 

1540 
1691 

1733 
E+1P=1690 
4P=1685 

6 ÎD/E 
4P 
E 

1595 
1828 

1767 E+1P=1727 

 
Although they estimated the maximum of the profit, it results that at 

the ÎD, ON/ÎD and ÎD/E systems, the optimized profit is under the limits of 
the accomplished profit (R0MAX),and at the other 3 systems ON, E and ON/E 
it is higher than R0MAX. The variants with the smallest profit were those with 
6P at 5 systems, and the variants with the largest profit were E+1P at ON 
and ON/ÎD systems, E at ON/E and ÎD/E systems, 4P at ÎD and E systems. 

There results that the variants with 5 and 6 hoes, even if they present 
some better indicators, on the whole they have the smallest profit. For 



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

example on the case of ON/ÎD system, the minimum profit (R0MIN) done at 
6P variant, represent under 50% of the maximum profit (R0MAX) 
accomplished by E+1P variant. 

 
CONCLUSIONS 

The present paper has as aim to prove the importance and sometimes 
the necessity of implementation of mathematic patterns of optimization of 
the agricultural production in adopting the most efficient decisions.  

After the analysis, the characteristic of S.C.Cotnari S.A. is 
represented by the structural establishing of the income, i.e. the 
concentration of a large part of the income in exploitation. 

This competitive advantage of the company led to the reduction of 
the uncertainty degree of the selling, at present having the largest market 
levels.  

Through the use of linear programming it is necessary to have in 
view that in each situation apart, the conclusions that can be drawn from the 
analysis of the optimum solution and information are valid only in the case 
of concrete data of the tackled problem of the production conditions that are 
at the basis of the modulation process and the safety limit of optimum 
solution.  

Mathematical modulation and data processing with computers does 
not offer optimum solutions, but reflect a technical-economic reality.  

Application of linear programming offers the advantage of a relative 
simplicity and operability in the unfolding of the calculus, especially in the 
case of electro-technical use for calculus and although it may produce 
deficiencies. 

Due to the obtained results, the company has proposed a programme 
for restructuring, modernization and profit maximization having some 
clearly defined objectives and adequate strategies.  

In order to accomplish these objectives, the unit adopted some 
decisions, using different methods and techniques of the informational 
systems and the optimization of the production processes.  

We also could notice that there is a correlation of the experimentally 
obtained results and the optimized results that demonstrate that both ways of 
analysis led to close results, accentuating the most efficient or optimum 
ways.  
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As regards the system of soil maintenance, choosing the most 
efficient depends on the conditions specific to the zone.  

Thus we did a multi-factorial analysis of 5 systems of soil 
maintenance, each with 7 variants which offer to the interested sufficient 
data in choosing the one that best fits the conditions of the area and the 
followed objective.  

In conclusion, obtaining the total optimum through the rational 
correlation of the partial optimums represents a complex research, a new 
problem with distinct results, but which is generally worth the effort for 
almost for every production unit in agriculture. 
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