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Abstract : 

In an experiment the effect of funnel and licorice on performance and carcass characteristics of 

broiler were investigated.Experimental groups were consisted of 1-  Basal diet without any 

additives( Control -), 2- Basal diet + 2.5 g/Kg funnel,  3- Basal diet + 5 g/Kg, 4- Basal diet + 2.5 

g/Kg licorice, 5- Basal diet + 2.5 g/Kg licorice  and 6- Basal diet+ Antibiotic growth promoter.   

In the experimental periods, feed intake, body weight, livability, feed conversion was measured. 

At the end of the experiment carcass percentage, breast (%), leg and abdominal fat, and some of 

intestinal organs weight were measured with 6 birds (3 male and 3 female) from each pen.In this 

experiment,Maximin, Equally likely averaging, and weighted averaging were usedto choosing a 

ground herbal plant for antibiotic growth promoter’s substitution. Based on this methods,using 

2.5 g/Kg licorice inbroiler diet in comparison to other groups had a best  score in three 

muticriteriadecision analysis, so we could say it can be used a  safe feed additives for  improving 

broiler performance. 
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Introduction : 

 Various growth promoter antibiotics as feed additives have been effectively used for avian 

control disease but their routine use or misuse has led to emergence of drug resistant strains or to 

residues that are unacceptable by consumers. Under the increasing pressure of consumers for 

more healthy food, several antimicrobial feed additives have been already banned in the 

European Union and, presently, only the antibiotics avilamycin and flavomycin and certain 

anticoccidials remain as non-prescription feed additives. If antibiotic growth promoter were 

withdrawn from use, 

alternative feeding strategies should probably be introduced to offset any possible adverse effects 

on production. Herbs and herbal products are incorporated in poultry diets to replace synthetic 

products in order to stimulate or promote the effective use of feed nutrients which may 

subsequently result in more rapid body weight gain, higher production rates and improved feed 

efficiency. Moreover, active components of herbs may improve digestion and stimulate the 

immune function in broilers (Ghazalah and Ali, 2008). 
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On the other hand,all products and processes used in our daily lives are the results of a 

series of decisions, many of which are made by engineers. Decision-based design takes the 

perspective that an engineering design and optimization process can be viewed as a set of 

decisions, which can be modeled and solved in order to provide effective decision support for 

engineers (Shupe, 1988). The fundamental phases of decision-based design are to determine all 

possible design alternatives and to choose the best one (Hazarding, 1998). There exist many 

methods rooted in innovative thinking and creative problem solving, which can be used to 

determine possible design alternatives. Most of the time in poultry research we measured several  

attribute that is related to our exam, but when we want to decide, we found that each of this 

attribute has a different scale and direction. This difference is associated with various preference 

of researcher that led to the problem in decision making. There are several methods of 

multiattribute decision making that can be used. For example, Roush and Cravener (1992) 

compared four Multicriteria decision analysis methods for choosing the best commercial laying 

hen strain. The decision was based on Maximin, Equally likely averaging, and Weighted 

averaging and Ordered weighted averaging. They concluded that in three of four weighted 

decision, the same strain of hen proved to be the choice.  

To the best of our knowledge, there is no study to investigate the Multicriteria decision 

analysis methods in choosing a ground herbal plant for antibiotic growth promoter’s substitution. 

Therefore, the present study aimed to find the best commercial broiler strain among three, which 

routinely used by local farmers. In this study Maximin, Equally likely averaging, and weighted 

averaging were used.  

 

Material and Methods :  

 In an experiment the effect of funnel and licorice on performance and carcass characteristics of 

broiler were investigated. Experimental groups were consisted of 1-  Basal diet without any 

additives( Control -), 2- Basal diet + 2.5 g/Kg funnel,  3- Basal diet + 5 g/Kgfunnel, 4- Basal diet 

+ 2.5 g/Kg licorice, 5- Basal diet + 2.5 g/Kg licorice  and 6- Basal diet+ Antibiotic growth 

promoter.   In the experimental periods, feed intake, body weight, livability, feed conversion was 

measured. At the end of the experiment carcass percentage, breast (%), leg and abdominal fat, 

and some of intestinal organs weight were measured with 6 birds (3 male and 3 female) from 

each pen.   In this experiment, immune response as like as SRBC, immunoglobulin G and M 

were investigated. According to result, using  funnel and licorice in 2.5 and 5 g/Kg  of diets had 

no significant on feed intake, body weight, livability, feed conversion and production 

index(p<0.05), but the numerical difference between herbal groups and antibiotic were observed. 

 

Decision analysis: For choosing among several alternatives, decision analysis technique can be 

used. A good manager decides based on logic and all available data and possible alternatives 

(i.e., muliticriteria).In decision analysis, a decision is made by; 1) identifying the production 

criteria to consider in the decision; 2) selecting alternative ways to evaluate these responses; 3) 

determining the importance of each production criterion; 4) determining how each additive 

performs; and 5) detecting the best additives. 

  

Multicriteria decision example: Table 1 shows nine performance measures (criteria) and  6 

treatment that including; 1-  Basal diet without any additives( Control -), 2- Basal diet + 2.5 g/Kg 
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funnel,  3- Basal diet + 5 g/Kg, 4- Basal diet + 2.5 g/Kg licorice, 5- Basal diet + 2.5 g/Kg licorice  

and 6- Basal diet+ Antibiotic growth promoter. The treatments are identified by number 1, 2, 3, 

4, 5 and. The following mathematical relationship relates performance criteria to the fuzzy 

concept of desirability:µS = S-min(S)/(max(S)-min(S)) 

µS represents the desirability values of members of the fuzzy set S. Min(S) and max (S) 

are minimum and maximum values, respectively, in the fuzzy set S. For example, to express the 

fuzzy concept of the value of body weight for groups 1, the following procedure was followed. 

First, the set S of values for body weight (SBW) is identified from Table 1: 

SBody weight = {1932,1931,1903,1932,1992 and2010}. 

The maximum and minimum values are then identified: max (SBody weight) = 2010and 

min (SBody weight) = 1903. These values represent the most desirable and least desirable body 

weight values relative to the other values in the set. From the equation given above for the 

membership value (S), the membership value of body weight for strain R is calculated as 

follows: s1932= (1932-1903)/(2010-1903)=o.271 

When all of the values are calculated for the set SBody weight, the result is as follows: 

SBody weight = {0.127,0.262, 0.000,0.271,0.832 and 1.000} 

These membership values, representing the desirability of body weight for each 

treatment, are given in Table 2 together with membership values for all other criteria. 

Some of the criteria have a negative relationship to desirability, such as the feed 

conversion ratio. To represent this membership values in a positive manner, the complement of 

µS was used:µS' = 1-(S-min(S))/(max(S)-min(S))Or: µS'= 1-µs 

The strategy for making the decision depends on the needs of the decision maker. Four 

alternative ways to evaluate production responses were examined: Maximin, Equally likely, 

weighted averaging, and Ordered weighted averaging decision analysis. 

 

Results and Discussion: 

 

Maximin approach:Maximin is one of the decisions analyses that regularly use (Roush and 

Cravener, 1990). In this method, the maximum value of all minimum values is used; hence, it’s 

called “Maximin”. As shown in Table 2, the decision set (D) was based on the minimum values 

in each column .D= (0.00/1, 0.00/2, 0.00/3, 0.271/4, 0.458/5 and 0.00/6) 

The 0.00/R indicates the membership value for strain R is 0.00 and so on. In this 

experiment, the Maximin value for groups 1 and 2 were 0.271and 0.458 respectively. So, 

according to these methods using licorice in a diet had a best result. 

 

Averaging or Equally likely decision: Averaging allows each of the production responses 

participate in the decision process. In Tables 1 and 2, nine criteria for various performance traits 

of different treatments are listed. These values are very much subjective and could vary 

according to the bias of a decision maker. In this method, the manager averages the values of 

performance criteria in each of the columns representing each treatments (e.g., for treatment1, 

{0.000, 0.271, 0.398, 0.000, 0.000, 0.625, 0.252+0.220+1}/9=0.307), and then the treatment that 

has the highest average value was chosen (Table 2). In this example, the treatement4 in 

comparison with other treatments has a higher yield. Rating strains of averaging method would 

be as follows: 4>6>5>1>2>3 
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So according to this method,  using 2.5 g/Kg licorice  in comparison to others had the 

best performance which followed by strains antibiotic, 5 g/kg licorice, control and 2.5 and 5 g/kg 

funnel.  

  

Weighted averaging :Weighted averaging highlight the performance criteria that the manager 

feels are more important than others. The chosen values, weight of importance, and normalized 

weights are shown in Table 3. First, the weight of importance was determined. The point one 

was assigned to the least important production criteria in the set. In this example, the manager 

chose drumstick percentage as the least important criteria. Then the next least important criteria, 

breast percentage, was assigned to point two showing how much more important it is then the 

least important criteria, and so on, until all criteria were assigned a weight of importance. The 

total of these weights (45) was determined, and the weights were normalized by dividing the 

weight of importance for each criterion by this total (Table 3). The weighted membership values 

of all criteria for all broiler strains are presented in Table 4.  

For example, the value for body weight of treatment 1 was determined by multiplying the 

normalized weight from Table 3, 0.133, by the fuzzy membership value from Table 2, 0.271, to 

obtain 0.036. The calculated values were summed (e.g., 0.00+ 0.036 ... + 0.067 = 0.325) for each 

strain. The resulting decision set (D), composing of these summed values for each treatment, is: 

D = {0.325/1, 0.412/2, 0.186/3, 0.791/4, 0.711/5 and 0.708/6} 

In conclusion, using 2.5 g/Kg licorice in broiler diet in comparison to other groups had a 

best  score in three muticriteria decision analysis, so we could say it can be used a  safe feed 

additives for improving broiler performance. 

 

Table 1- Production criteria for different experimental treatment area 42 days of age. 

 

Criteria 1 2 2 4 5 6 

Body weight 1932 1931 1903 1932 1992 2010 

Feed intake 3856 3818 3856 3727 3760 3779 

Feed conversion 

ratio 

1.996 1.997 2.029 1.929 1.958 1.879 

Mortality 11 8 10 8 8 16 

Production Index 221.5 230.4 216.6 236.03 231.96 229.84 

Carcass (%) 68.22 67.19 67.31 68.63 68.49 69.78 

Breast(%) 18.80 18.92 19.24 20.00 19.70 20.06 

Drumstick(%) 18.74 18.97 18.96 19.37 19.30 19.74 
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Table 2- Decision matrix based on fuzzy set membership values for the production criteria 

in table 1 

 

Criteria 1 2 2 4 5 6 

Body weight 0.271 0.262 0.000 0.271 0.832 1.000 

Feed intake 0.000 0.295 0.000 1.000 0.744 0.597 

Feed conversion ratio 0.252 0.710 0.000 1.000 0.791 0.681 

Mortality 0.000 0.095 0.349 0.952 0.714 1.000 

Production Index 0.625 1.000 0.750 1.000 1.000 0.000 

Carcass (%) 0.398 0.000 0.046 0.556 0.502 1.000 

Breast(%) 0.000 0.095 0.349 0.952 0.714 1.000 

Drumstick(%) 0.000 0.230 0.220 0.630 0.560 1.000 

SRBC response 1.000 0.000 0.667 0.958 0.458 0.583 

 

Table 3- Normalized weights for selecting commercial broiler strain. 

 

Criteria Weight of importance Normalized weight 

Body weight 6 6/45=0.133 

Feed intake 5 5/45=0.111 

Feed conversion ratio 8 8/45=0.178 

Mortality 7 7/45=0.156 

Production Index 9 9/45=0.200 

Carcass (%) 4 4/45=0.089 

Breast(%) 2 2/45=0.044 

Drumstick(%) 1 1/45=0.022 

SRBC response 3 3/45=0.067 

Total 45 1.000 

 

Table 4- Weighted average of fuzzy set membership values for the production criteria of 

different treatments. 

 

Criteria Rank Weight 1 2 3 4 5 6 

Body weight 6 0.133 0.036 0.035 0.000 0.036 0.111 0.133 

Feed intake 5 0.111 0.000 0.033 0.000 0.111 0.083 0.066 

Feed conversion ratio 8 0.178 0.039 0.038 0.000 0.119 0.084 0.178 

Mortality 7 0.156 0.097 0.156 0.117 0.156 0.156 0.000 

Production Index 9 0.200 0.050 0.142 0.000 0.200 0.158 0.136 

Carcass (%) 4 0.089 0.035 0.000 0.004 0.049 0.045 0.089 

Breast(%) 2 0.044 0.000 0.004 0.016 0.042 0.032 0.044 

Drumstick(%) 1 0.022 0.000 0.005 0.005 0.014 0.012 0.022 

SRBC response 3 0.067 0.067 0.000 0.044 0.064 0.031 0.039 

Decision   0.325 0.412 0.186 0.791 0.711 0.708 
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