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Introduction

This article provides the general understanding of the
computer programs, excel spreadsheets and software used for
the livestock feed mix formulation. Various computer programs,
excel spreadsheets and software have been developed for
formulating optimal livestock diet. Most of the programs and
software, developed for the formulation of livestock diet are
based onlinear programming technique which providesleastcost
diet formulation. Some of the programs are formulating animal
diet on the basis of combination of two or more mathematical
programming techniques.

Abbreviations
PRP: Profession Ration Package
Computer Programs

Jonesetal.[1] developed aresearch program for computerized
feeding management system for field service program. This was a
multi-stage project for the Southern US states and its acceptance
was evaluated by other states. It represents the feasibility of
approaching dairy cattle nutrition from a cooperative multi-
stage effort and works on a large database. The system is now
available to dairymen for the formulation of feeding guidelines
by the Dairy Herd Improvement Association.

In Roush et al. [2] developed a stochastic-linear program
Excel workbook that consisted of two worksheets illustrating
linear and stochastic program approaches. Both approaches
used the Excel Solver addin. A published linear program problem
served as an example for the ingredients, nutrients and costs as
a benchmark in the development of the linear and stochastic
programs. The Excel spreadsheet was set up to calculate MOS
value. According to the requested probability, it was same for
both of the linear and stochastic programs. Spreadsheet results
illustrated the flexibility, accuracy and precision of the stochastic
program over the linear program in meeting the requested
nutrient probability.

Spreadsheets and Tools

In Kavcic [3] constructed a user-friendly tool for beef farmers
in an Excel framework in which mathematical deterministic
programming techniques have been used. A linear program
along with a weighted goal program was used, which results in
more efficient beef ration formulation. The user could choose
different objectives, such as, to minimize forage costs, to achieve
more balanced ration or to implement own weights. This tool
was applicable for practical decision making on beef farms,
enabling cost-effective and nutrient-balanced beef production.

In Zgajnar et al. [4] developed a spreadsheet tool for the
formulation of a daily cow ration. The MS Excel platform has
been used to develop two linked sub models. It merged the
common LP model and the WGP model with a penalty function.
The first sub model was included in the tool to make an estimate
of the least-cost magnitude. The obtained result was entered
into the second sub model as the goal which should be met as
closely as possible. The tool was tested at two different values of
preferential weights for dairy cows with a 25kg daily milk yield.
In contrast to the common linear program tools, which terminate
at formulation of the least-cost ration, this tool provided more
efficient rations (in both economic and nutritive terms) by fine-
tuning of the nutritive goals and by allowing harmless deviations
from these goals by applying penalty functions.

Zgajnar et al. [5] presented a tool based on a three-
stage optimization approach presented for pigs’ daily ration
formulation. In the first stage, a common linear program is used
to formulate rations on a least-cost basis. In the second stage,
a sub model, based on WGP and penalty functions, is used to
formulate a nutritionally balanced and economically acceptable
ration. The ration cost is calculated in the first phase. In the last
stage, the tool runs the first and the second phases several times
with the intent of finding the most efficient energy content of the
ration. This model enables decision makers to find the optimal

Dairy and Vet Sci J 4(1): JDVS.MS.ID.555626 (2017)


http://dx.doi.org/10.19080/jdvs.2017.04.555626

Journal of Dairy and Veterinary Sciences

energy con-tent of the pigs’ feed, which changes frequently
owing to rapidly fluctuating economic circumstances.

Zgajnar et al. [5] developed a tool based on a three-step
approach. In the first step, a common linear program was utilized
to formulate least-cost ration. In the second step, a sub-model
based on WGP is developed which was supported by a system of
penalty functions. This approach is very much similar as that of
Zgajnar et al. [4].

Software

In Weaver et al. [6,7] evaluated a method for selecting dairy
ration formulation software for microcomputers. Data were
collected from a survey of practicing nutritionists and software
programmers. A benchmark problem consisting of 15 activities
required in designing dairy rations was chosen to evaluate
ease of use, ease of learning and software performance. A list
of features and a benchmark problem have been developed
for evaluation of dairy nutrition software. Features included
documentation, user interface characteristics, setup features,
input and output variables, and flexibility to specify the objective
function. This feature list can be used to determine whether
a users requirements will be met by specific software. The
benchmark can provide a tool for quantitatively comparing the
ease with which nutrition software can be learned and used.

In addition, the benchmark can provide a controlled
environment to evaluate and compare ration formulation
results. The features list and benchmark have demonstrated
the strengths and weaknesses of Mixit 2+, Noah and Profession

Table 1:

Ration Package (PRP) in this comparison. Comparison of these
three programs was illustrated the diversity of features, user
friendliness and performance among programs designed for a
similar application.

BEST MIX is a commercially available feed formulation
software used for achieving the optimal livestock diet at least
cost with the satisfaction of all nutritional requirements. It
also enables the user to control the production parameters.
It’s a profit driven feed formulation software. Its results can be
directly translated into practical products. Feed formulation is
software which helps in obtaining the least cost feed. It has two
functions: formulating the least cost feed mix and analysis of the
formula. Feed Formulation uses linear programming to find least
cost feed mix. Trial and Error method has been used for formula
analysis. Eco-Mix is also a least cost feed formulation software.

It is suitable for finding least cost feed mix for any kind of
livestock. In this software, unlimited number of feed ingredients
and nutrients can be incorporated for feed mix formulation. The
minimum and maximum values of feed ingredients and nutrients
can also be changed easily. Win Feed is the only software which
works on linear as well as stochastic programming techniques
and provides least cost feed mix. It can provide least cost feed
mix for ruminants as well as non-ruminants. It has the power
to handle unlimited number of feed ingredients and nutrients. It
has an easy system to handle the database of the composition of
the feed ingredients. User also has the facility to import or export
data from Excel Table 1.

Software . Nutrient Multiple . Formula
name Operating System Least Cost variability objectives Sl e Analysis
BESTMIX Windows Yes No No All No
Windows XP with SP2/ Windows .
Forrlr:ﬁlel:tion 2000 with SP4 / Windows Server Yes No No Layel}")si, Esirl(:)illirse.tscheep, Yes
2003 with SP1/ Windows Vista £S, F1sh, etc.
Eco-Mix Windows Yes No No All Yes
poultry, cattle, sheep,
. Windows NT, 98, Me, 2000, XP horses, dogs, cats, fish
Winfeed and Windows 2003 Yes Yes No and other aqua culture Yes
etc.
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