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Makale Bilgileri Oz: Bu calismada matematiksel modellemenin hayvan beslemede faydasi ve
Gelis: 23.08.2022 Ureticilere faydalar Uzerinde durulmustur. Uygulama kisminda ise, Microsoft
Kabul: 05.09.2022 Excell for Windows Version 2010 programi, ¢éziici modul kullanilarak etlik

Online yayinlanma: 13.12.2022  piliglerin (etlik piligler) 25. glinden itibaren kesime kadar en ekonomik sekilde
nihai rasyon formilasyonunu hazirlamistir. Bununla birlikte bu calisma diger
hayvan irklarinda da yapilabilir. Son zamanlarda bilgisayar teknolojisindeki
gelismeler hayatimizin hemen her alaninda yaygin olarak kullanilmaya baslanmis
Hayvan besleme, ve hayvan yetistiricileri rasyon hazirlamada bilgisayarlardan faydalanmaktadirlar.
Rasyon optimizasyonu, Bu durum dreticilerin karlarini maksimize ederken, yem maliyetlerini minimuma
Yem maliyeti, TP . v .. . . . .
Optimal céziim |ndv|rm|§t'|r. Ayrlca, hayvanin ihtiya¢ duydugu enerjnl, .F.)rotelnf V|ta?m|n ve mlneral
degerleri bilimsel olarak hesaplanmis ve en disik maliyetli hammade ile
karsilanmistir. Nitekim hayvanin ihtiya¢c duydugu enerji, protein, vitamin ve
mineral degerlerinin disik veya fazla olmasi durumunda bir¢ok beslenme
hastaligina yakalanmasi kaginilmazdir. Bu durum giftgilere ciddi zararlar
vermekte ve Ureticileri hayal kirikligina ugratmaktadir. Sonug olarak, bu tiir
modellerin ve bilgisayar teknolojisinin ve bunlarin uygulanmasina ydnelik
yazilimlarin sdrekli gelisimi, hayvan Uretimini gelistirmek ve bunun cevre
Uzerindeki zararli etkisini azaltmak icin temel besleme bilgisinin uygulanabilecegi
gostermektedir.

Anahtar Kelimeler

Atif Kiinyesi: Bagceci, R. ve Glirblz, Y 2022). Broyler Beslemesinde En Dusiik Maliyetli Rasyon Formilasyonunun Uygulanmasi, Bozok Tarim
ve Doda Bilimleri Dergisi, 1(2), 109-115. How to Cite: Baggeci, R. and Giirbiiz, Y. (2022). Application of Lowest Cost Ration Formulation on
Broiler Nutrition, Bozok Journal of Agriculture and Natural Sciences, 1(2), 109-115.

Application of Lowest Cost Ration Formulation on Broiler Nutrition

Article Info
Abstract: In this study, the usefulness of mathematical modelling in animal

Received: 23.08.2022 nutrition and its benefits to producers were emphasized. In the
Acc_emed: 05.09.2022 application part, Microsoft Excell for Windows Version 2010 program
Online published: 13.12.2022 prepared the final ration formulation in the most economical way from



Bagceci ve Glirbiiz (2022)

the 25th day to slaughter for broilers (broiler chickens) by using the
solver module. An application had been made in experiment. This study
could be done in other animal breeds. Recently, developments in
computer technology were widely used in almost all areas of our lives,

Keywords and animal breeders have had benefited from computers in preparing

rations. This situation maximizes the profits of the producers were
Animal nutrition, reduced the cost of feed to a minimum. In addition, the energy, protein,
Ration optimization, vitamin and mineral values needed by the animal were scientifically
Feed cost, calculated and met with the lowest cost feeds. As a matter of fact, in
Optimal solution case of low or excess of energy, protein, vitamin and mineral values

needed by the animal, it was inevitable to have many nutritional
diseases. This situation causes serious damage to the farmers and
frustrates the producers. Consequently, the continued development of
such models and computer technology and the software for their
application holds great promise for improvements in effectiveness at
which basic animal function knowledge can be applied to improve
animal agriculture and reduce its impact on the environment.

1. Introduction

With the increase in the world's population over time, it causes many problems. The most
important of these problems is the nutrition problem. Since plant-based products are insufficient to
solve this problem alone, there is a need for animal products. Therefore, animal nutrition has an
important place in almost all countries, regardless of the level of economic development of the
countries (Dogan, et.al., 2003). Today, animal husbandry has become an important sector and
contributes significantly to the economic development of countries. As a matter of fact, this sector has
become an industry branch in developed countries. This situation reveals that agriculture and
therefore animal husbandry is a strategic sector that needs to be developed at the national level
(Aydemir and Pigak, 2007). As it is known, agriculture is an important source of livelihood in most
countries, and animal husbandry constitutes the most important share in agriculture. Unfortunately,
it is a well-known fact that animal husbandry, which is so important, is low in animal yield (Dogan, et
al., 2000).

Animals should take all the nutritional components (protein, energy, vitamins, minerals, etc.)
needed by the animal in sufficient amounts in order to fulfil their vital physiological activities (for their
growth, reproduction, and health) (Practicalsha, 2011). For these reasons, we can say that it is very
important to formulate the nutrients needed by the animal during the feeding stages of the animal. It
is closely interested in the combination of different nutrients to meet the energy and nutritional needs
it needs during the development stages. At the same time, the most important issue of the big
companies that keep animals is the feed combination, which is the ration. It is a difficult task due to
reasons such as adequate intake of nutrients. The main purpose of the feed ration prepared for small
and bovine animals is to meet the nutritional needs of the animal in a sufficient and balanced amount
with the least cost (Saxena, 2012]. The cost of the feed ration of the enterprises established to feed
the animals is the least cost. It is as important as meeting animal nutritional needs (Bahadir and Spring,
2018).

Feed costs account for 50-80% of the total costs of animal breeders. This rate leads to more than
60% of poultry and feed costs are the highest in farms established to produce milk (Gianluigi 1997).
This ratio in feed costs increases further. Another issue is that animal breeders' knowledge of which
feeds the animals need is cheaper than which feeds affect the cost in animal production. One of the
areas that can be used to reduce feed costs is ration formulation (Nabasirye et.al. 2011).
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In 1878, At water expressed how to reduce feed costs: “proper feeding of herds is not about
how much grass or grain is given to them, but how much water, starch, gluten, etc. they contain
(Kellems, 2002). This interpretation, which was made approximately 140 years ago, is valid in today's
modern animal husbandry. Based on this, the ration should be prepared in accordance with the
nutritional needs of the animal in accordance with scientific methods. It is a fact that it is possible to
obtain maximum efficiency from the animal with a correct ration prepared with conscious scientific
methods. In the ration formulation made unconsciously, some feed nutrients that enter the
formulation are thrown out without evaluation (Alpet.al., 1996).

There are some methods for formulation of rations. Some of them are Pearson Square Method,
trial and error method, linear programming and goal programming. For these modelling applications,
it is very important to have sufficient knowledge of how these models work (Ediz and Yagdiran, 2009).
Among these mathematical models, target programming, which was developed for the solution of
multi-objective problems, is often preferred because it has a flexible structure, is easier to use than
others, and gives relatively good results (Fylstra et.al., 1998)

Consequently, the continued development of such models and computer technology and the
software for their application holds great promise for improvements in effectiveness. Basic animal
function knowledge can be applied to improve animal agriculture and reduce its impact on the
environment.

2. Material and Method

In this study, was prepared the finishing ration formulation in the most economical way from
the 25th day to slaughter for broilers (Figure 1). For this, try to calculate the energy and protein needed
by the broiler from ross-308 and find it with the help of an excel solvent with the feed materials (Fylstra
et.al., 1998).

A B | .C

D E B G H
Feed formulation for broilers
Zi(er)  Hplzr/kg) Hp Mixture Energy mjfkgEnergy Mixture Energykcal/kgpricemix  Price
maize 0 811 1,62 15,1 3,02 3612,44 0,735 3,68
soybean {full fat soy) 60 35,12 21,07 17,1 10,26 4090,91 3,42 5.7
Soy sauce 10 435 485 11,20 112 2679,43 0,47 47
barleycom 10 10,27 1,03 11,3 113 2703,35 0,32 32
0 0 0,00 0 0 0,00 0 0
Total 100 28,57 1553 13086,1244 4,946 0
Need 20,00 13,39

Figure 1. Feed Raw Materials and Nutrient Contents to be used in the sample solution

Parameters

X;:i=1,2,3,4; i. Amount of feed type in ration (gr)

Hp:i=1,2,3,4; i. The amount of digestible protein of the feed type (gr / kg)

H, Mixture:i=1,2,3,4; i. Amount of digestible protein in the mixture of the feed type (gr)

Energy (mj/kg):i=1,2,3,4; i. Metabolic Energy amount of feed type (mj/kg)

Energys from feedsstuff : i=1,2,3,4; i. The amount of Metabolic Energy in the mixture of the feed
type (Mj/kg)

Price: i=1,2,3,4; i. Price of feed type (TL)

Price Mix: i=1,2,3,4; i. The price of the amount of feed type in the mixture:

Modelling

The solvent module of the Microsoft Excel for Windows Version 2010 program was used. For
example, a broiler (broiler) feed ration was prepared. It was predicted that there would be at least 20
% protein and 13.39 MJ/kg metabolic energy in the prepared ration.
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Ration Solution

In the excel environment, the "Solver" wizard was used to prepare the lowest cost rations. For
this, there were some data that need to be entered and edited in the Excel spreadsheet environment.
In this example, the ration composition was given first.

Stepl

As a result of running the analyser wizard, the Solver Parameters window, which was shown on
the screen in Figure 2, appears. Necessary definitions were made about the parameters on this
window.

The first parameter on this window was the set target cell parameter. This parameter was the
cell containing the purpose function definition (SH$8) and was located in Figure 1 and Figure 2. As can
be seen, ratio (SHS8) was the cost, and experiment goal was to keep it minimal.

Solver Parameters I 7 S|

Set Objective SHES | s |
fo PAax - Mun Value OF:

Hy Changing Variable Cells:
SBSS : SBES [ T |

Subject to the Canatraints:

SBS8 - 100 | Add |
SDSs » -~ SDS11
SEEE > = 3Fr91a | Shangs [
[ Relete |
| Beset All |
[ Load/Save |
(V] Make Unconstrained Variables Mon-fegative
select @ Solving Method; GG Monlinear | - | | Options |
Figure 2. The parser parameters window
Step 2

At this step, the "Smallest" option seen in the "Target" section was selected. Because, in linear
programming, minimization was performed. If in any activity, for example, profit maximization was
aimed, then the "Biggest" option was selected.

Set Objective: 5HS8 Bz

#

To: Max @ Min Walue OF:

Figure 3. The target part of the parser parameters

Step 3

In this step, it was the by changing cell (by changing the variable cells) parameter. In the example
a field definition ($BS3:5BS5) had been made for this parameter in Figure. This field defines the
amounts of feeds that was included in the ration and specified in Figure 1.

In other words, the amount of feed that will enter the mixture as a result of the analysis was
obtained in this area.

By Changing Variable Cells:
5B53: 5BSS B

[#

Figure 4. Variable cell part of the parser parameters window
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Step 4

In this step, another parameter that must be defined for the optimization process was the
constraints (Figure 4). There were three buttons on the window to be used to define the constraints,
namely add (add), change (change) and delete.

Subject to the Constraints:

SBS8 =100 gt [ Add ]
SDSE >=5D%11

SFS8 »=5F511 [ Change ]

[ Delete ]

[ Reset All ]

- [ Load/Save ]

Make Unconstrained Variables Mon-Megative

Figure 5. Constraints section of the parser parameters window

When the add button was clicked with the mouse of the computer, appears the window in Figure
5. Here, in the cell reference field, it was specified which cell value was limited to what.

o~ - N
Add Constraint &
Cell Reference: Constraint:
Bl (<= [=] &=
[ oK ] [ Add ] [ Cancel J
~ -

Figure 6. Adding constraints section of the parser parameters window

Here, enter the constraints in Figure 6, first constraint was that the percentage amount of feed
in the mixture was equal to 100 ($B$8=100), second restriction was that the amount of crude protein
was more than 20 g (SDS$S8 > $D$11), third limitation was that metabolic energy amount should be
more than 13.39 Mj/kg (SFS8>SF$11).

Step 5.

In the last step, the solution was found when the solve command was clicked as in figure 6.
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Soilvear Parameaters I._d-__.l
Set Objeckive: tHEB |."gq.;-.
To Elmx & RAID m i
By Changing Yarimble Calln:

SBS53 1 SBSS [Ek]
Subject to the ConzEraints:
SO = LY [ i ]
SDEE - = SDEAA
HFSEN e o= SR | Changs |
[ Delete ]
| BEanat All |
- [ LoadsSawe ]

Salect m Solving RMathod:

Solving RAEtihodod

Halg |

Selact the SRG MNonlinear sngins for Solver Problams that
Simplex engine for near Solver Probiems, and seiect the Evoiutionan sngine for Solver
praB@lams that sre mon-amaoth.

[+] Make Unconstrained variables Hon-fHegative

SRS Monlimear

Options

mre amooth monlinear. Select the LF

| mclva | Clane
Figure 7. Final version of the parser parameters window
Step 6
The end found when clicking the Solve command
& w L = Ir ] | H |
Feed formulation for broilers
Mixture %  Hp Hp Mixture Energy mj/kg Enargy Mixture Energy kKeal/Kg price mix
maize 35,75 8,11 4,52 15,1 8,42 3612,43 2,05 2,68
saybean (Tull fat soy) 0,00 35,12 0,00 17,1 0,00 A4090,91 0,00 57
SOy sauce 28,60 48,5 13,87 11,20 2,20 2673,43 1,24 a4, 7
barlaycorn 15,65 10,27 1,61 11,3 1,77 703,35 0,50 5.2
0,00 ] 0,00 ] 0,00 0,00 0,00 o
Total 100, 00 20,00 13,39 'I.%Dﬁﬁ,'l?l 3.90[ o
Mead 20,00 13,59

o

Figure 8. Ration optimization screen output

3. Result and Discussion

When the results obtained in the solution of the model was examined in below,

Crude protein

When we look at the solution of the model, corn constitutes 55.75% of the ration amount. There
was 8.11 g protein in a kg of corn, of which 55.75% make 4.52 g protein, 28.60% was soy sauce and
one kg soybean There was 48.5 gr protein in the sauce, 28.60 % of which was 13.87 gr protein, in the
same way 15.65% was barley, and there was 10.27 gr protein in one kg of barley, 15.65% of which was.
It make 61 grams of protein, the sum of which provided the 20 grams of protein we need.

Metabolic energy

When we looked at the solution of the model, corn constituted 55.75% of the ration amount.
There was 15.1 Mj/kg of energy in one kg of corn, 55.75% of which was 8.42 Mj/kg, 28.60% was soy
sauce. One kg of soy sauce contained 11.20 Mj/kg of energy, of which 28.60% was Mj/kg of energy, in
the same way 15.65% was barley, and one kg of barley contained 11.3 Mj/kg of energy, of which 15%
.65 was 1.77 Mj/kg of energy, and when we added them together, it becomed 13.39 Mj/kg, which was
equal to the minimum 13.39 mj energy we need (SF$8>5F$11), which satisfies our constraint.
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Cost

When we looked at the solution of this model, corn was 2.05 TL, soy sauce was 1.34 TL, barley
was 0.5 TL, and when were added them, it was 3.90 TL. In other words, the feed cost of the broiler
(broiler chickens) one-day finishing ration formulation (in the period from 25 days to slaughter) was
3.90 TL.

4. Conclusion

An application was made for broilers (broiler chickens) with the help of an excel solvent. In the
study, the minimum cost feed requirements of broilers (broilers) for one-day finishing ration
formulation (in the period from 25 days to slaughter) were determined to provide the nutrients needed
by the animals in the most economical way.

Producers whose aim was to make a profit, in a diet devoid of unconscious scientific methods,
inevitably incur a lot of damage, alone making a profit (Kellems and Church, 2002). Because, it was not
possible to get efficiency from an animal that was not feed adequately balanced. Therefore, animal
feed ration formulation was learned in the light of scientific methods. As a matter of fact, it was
possible for the animal to be healthy in the livestock sector with a balanced and economical diet
sufficient to obtain the desired yield and profit (Saxena et.al., 2012).

Based on the results of this study, we can say that scientific methods can be used in animal
nutrition and that these methods provide an effective and useful solution to feeding problems.

Modelling provides serious benefits to the country's livestock, as it is more practical and
economical to routinely determine the content of animal feeds (protein, energy, mineral vitamins, etc.)
and include them in the feed content table. In addition, modelling could analyse a large number of
feed materials at the same time and can be included in the study.
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