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Executive summary

This deliverable is part of the Horizon 2020 project — OK-Net EcoFeed. The overall aim of OK-Net
EcoFeed is to help farmers, breeders and the organic feed processing industry in achieving the goal
of 100% use of organic and regional feed for monogastrics, in particular pigs, broilers, laying hens
and parents of broilers and laying hens. The aim of “Work package 4 (WP4)- Evaluation of existing
tools and development of new tools” is to collect and prepare end-user materials and develop new
tools adapted to the needs of farmers, feed processors and breeders and helping to solve the
challenge of organic and regional feed for monogastrics. The specific objectives of WP4 are to
collect, evaluate and describe existing tools and end-user material, translate and adapt most
promising tools, create fact sheets and videos and develop ration-planning tools for pigs, broilers
and laying hens.

This deliverable reports about the development of the ration planning tool to help farmers to
calculate animal’s diet at farm scale. In particular, organic data are collected to propose the table
with nutritional value of organic feedstuffs and animal requirement taking into account specific
parameters of organic production (e.g. extensive livestock with longer growing period for pigs and
broilers). Several feeds formulation software packages were reviewed to evaluate their use and
limitations. Recommendations on organic animal nutrients requirement for swine and poultry were
obtained from three countries (France, Germany, and Switzerland) and calculations were made to
provide the total and digestible amino acids where applicable. The nutrient composition data of
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organic feedstuffs ingredients were obtained from an organic table made by AFZ (Association
Francaise de Zootechnie) and ITAB while other data were obtained from Feed-table (INRA),
Feedipedia, and other literature. Two feed planning packages were made for organic poultry and
swine, respectively. The data were simplified to enable farmers to use the ration planning tool
without extensive knowledge of feed formulation software packages. For this purpose, the tools
outputs were made in charts that could be easily interpretated.
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3. Introduction

The present deliverable D4.3 “Ration planning tools” reports the rationale and details of the tool
developed by ITAB and FiBL. The ration planning tools enable farmers to calculate their own feed
rations for pigs, broilers and laying hens, independently from the feeding industry and adapted to
organic farming conditions.
The ration planning tools will take account of the following parameters:
e Different nutritional needs for a wide variety of performance of organic pigs and poultry
in Europe.
e Nutritional value of pasturing and the use of roughage. To be noticed that the extensive
literature review we carried out showed a lack of scientific data, which unable us to propose
the relevant database to use roughage. Nevertheless, we are currently working on proposing
a method of calculation to tackle the limitations encountered. A specific calculation sheet
will be available in January together with the update of the present deliverable.
e Nutritional values of organic raw material
ITAB leads the ration planning tools for poultry while FiBL is responsible for the ration planning tools
for pigs. Thematic Group (TG) leaders (ITAB, AIAB, AU/ICROFS) provided support. The ration-
planning tools were developed in Microsoft Excel based on the French and Swiss feeding unity
systems. Other partners will be able to easily adapt them to national calculation systems using
nutritional needs and nutritional value of feedstuff in their conditions.

4, Process

A working group composed by Ok-Net EcoFeed partners ITAB, FiBL, AIAB and Bioland held several
meetings between 2019 and 2020 to define and plan of the development of the ration planning
tools. The plan included 4 steps which go as follows :

(1) Questionnaire to the partners

(2) Redaction of specifications

(3) Analysis of existing tools

(4) Ration planning tool conception (database and calculation system)

4.1 Questionnaire to partners:

The first step involved obtaining an overview of the data available, identifying the data to be
implemented in the tool database and the feed unit method that the tools have to provide. To
collect and align the relevant information, OK-Net EcoFeed partners interested in the tools took part
to a survey and filled in the agreed questionnaire. Table 1 shows the summary of the available and
required data relative to the organic feedstuffs and nutritional needs in pig and poultry to be
implemented in the ration planning tools (e.g. Sweden, Italy and UK use the same energy system
calculation than in France (INRA)).
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Table 1. Summary of the available and required data to be implemented in the ration planning tool. Data were collected from different countries.

ECOVALIA SLU_Sweden BIOLAND AIAB AU SA
Spain Sweden Germany Italia Dk UK
Pigs Pigs Pigs Layers Broilers Poultry Poultry Poultry
No : we make
Availability of approximation . .
. Y PP No: we make approximation based
organic feedstuffs | based on . .
. on conventional equation.
table conventional yes, yes, yes,
Table of equation partially | partially partially | Yes Incompletely |No
i D
organic © y?? need . Yes. Need of analysed values
feedstuffs | specific organic especially on oreanic cereals no no no No No Yes
feedstuff tables? Yes P y & )
. . Net energy system. The French
F h
CEE:tl:mt usein the model for calculation of energy INRA INRA
¥ FEDNA (Sauvant et al., 2004).
Yes. Information is somewhat
Do you need . .
- . available, but there is a need for a
specific nutritional
. summary of knowledge or
recommendations . Yes Yes Yes Yes Yes
. recommendations adapted to
for organic . .
. organic breeds and/or organic
farming?
systems
Yes
Nutritional | Those data are
needs available? NO No Yes Yes ves No
Do you have No. We base recommendation on
different nutritional conventional values, and adjust to
recommendations certain production criteria’s e.g. Yes Yes Yes No No No
for different energy requirement in outdoor
organic system? Yes housing, etc.
Are those data
N Y Y Y,
available? NO ° es es es no
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4.2 Redaction of specifications:

The second step entails defining the parameters and requirements to be addressed in
the ration planning tools. For this purpose, ITAB and FiBL discussed and agreed on the
specifications for the tools (including optional elements) based on the results of the
questionnaire explained in section 1. Questionnaire to partners. The specifications then
were presented and discussed during the 3™ project meeting and go as follows:

e What should the ration planning tool be able to do or to provide?

©)

O O O O O

For pigs and poultry separate ration planning tools, but one feedstuff
data base

Is should be easy to use.

For farmers and advisors.

In excel

Adaptable for different countries

It’s a ration planning tool not an optimization program (option but not a
priority)

e Database of organic/conventional feedstuff

@)
@)

O O O O O

o

Possibility to add new feedstuff

Duplicate nutritional value from an existing feedstuff and to adapt the
known differences.

Chemical composition

Column for price (without content)

Nutritional value for different animals

Different feed units

Limitation of feedstuff for the animals in the diet (this could be a column
with the percentage or a calculation option which shows the limits)
Foraging, roughage, pasture

e Animal requirement

o

o O O

Create different requirement options for different scenario:
Poultry with different slaughter age

Fattening pigs with different daily weight gain

Laying hens with different eggs productivity

e Calculation of diet

@)
@)

Fulfilling the requirements with chosen feedstuffs.

Cost (it should be possible to put in the price in an extra table, not as a
database, this table could be stable and grow)

Calculation the amount of farm own feedstuff

Optimized aminoacid ratio or the aminoacid related to the energy
content
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4.3 Analysis of existing tools

After defining the parameters and specifications as explained in step 1 and 2, the step 3
involves the analysis and evaluation of selected existing tools to determine the most
promising tool or eventually create a new tool from scratch. Within task 4.1 the OK-Net
EcoFeed thematic groups met to discuss what tools and end-user materials better fitted
the Innovation groups (IGs) needs, in terms of both content and type. A collection of
existing tools was gathered based on the expertise and proposition of the 1Gs (table 2).
The information on this collection was corroborated and complemented with extensive
literature work (e.g. Saxena, 2010 ; Patil et al.,2017 ; Avifaf©). Finally, a compilation of
the most suitable existing ration planning was done by a master student. An analysis
was performed to evaluate the capacity of existing tools to meet the specifications and
choose the most promising existing tool or create a new tool. Based on the
specifications, the main parameters to be taken into account for the analysis were:

- Availability of free software based on excel

- Availability of organic database (feedstuffs and animal requirement)
- Roughage/forage consideration for monogastrics

- Use for pigs and poultry

Table 2. Compilation of existing ration planning tools

Oreanic Forage/roug
Name Species | Packages |Sources dafa hage for
monogastrics
1. Kastur
i Feed Microsoft's .
Formulati Poultry et 2.0 www.kasturi.info/ feed.htm no no
on
rumina Windows
2. Winfe | nts and NT, 98, Me,
2000, XP .
ed 2.8 non- and www.winfeed.com no no
Software | rumina .
nts Windows
2003
rumina
nts and hybrid-
3. AFOS non- cloud www.animalfeedsoftware.com no no
rumina | technology
nts
4. Feed Dairy
. . no no
Assist animals
5. Feed- Rumina Web
. nts and . no no
Mixer application
non-




D.4.3 — Ration planning tools

rumina
nts
. Eco- Logic soft
6 .CO Poultry oglc.so www.logicsoftsolutions.com no no
Mix solutions
Rumina
7. Feed nt]so?:d Microsoft's http://feedmu.codeplex.com no no
MU2 . .net 2.0 b: -coaepiex.
rumina
nts
. Linear
Rumina programmi
3. nr':;:_d ng and MS- www.hvil(;\::)rmatlcs. . .
FeedLive . Windows
rumina application
nt pp
s
Rumina
N
9. Opti nt and et '
. non- | framework www.domit.com.br no no
Mix .
rumina 2.0
nt
10. Excel
Pi ial
sheet Bio Iiiﬁ:d Excel unpublished Partiall no
du Gers P ¥ Y
11 Avifaf | Poultry V\./eb. http://wva.awfaf.fr/awfaf/Vue/ Yes no
application index.php

The extensive analysis performed in step 3 concluded that there is no free tool available
which takes into account specifically organic agriculture and roughage/forage for pigs
and poultry. Although Avifaf© was a promising tool because included the most
extensive organic data, it is an online software which is not suitable for our puropose, it
is not free and only convers poultry (without roughage). Hence, we decided to work with
an unpublished “home-made” excel sheet proposed by French ITAB partners’ “Bio du
Gers” as a basis to develop a complete tool for pigs and poultry whit complete database,
better ergonomy and more functionalities.

4.4 Ration-planning tools development

Step 4 is the development of the ration planning tool which includes and covers all the
specifications explained in the previous sections. The OK-Net EcoFeed ration planning
tool is a state-of-the-art new tool based on a draft built by Bio du Gers (French ITAB
partners), different database sources (Tran et al. (2019), Avifaf©, Feedipedia and other
literature) and a wide range of methods for calculations to fulfil different country needs
and feedstuffs. This work was carried out by a master student under Antoine Roinsard’s


http://www.avifaf.fr/avifaf/Vue/index.php
http://www.avifaf.fr/avifaf/Vue/index.php

D.4.3 —Ration planning tools

supervision at ITAB. The main sheets of the tool are shown in orange on the Figure 1
while the blue circle are input and functionalities. The same operating logic was
developed for pigs and poultry.

Data collects
Data collection

Y

Calculations

Least-cost diet
Feedstuffs Diet formulation formulation

selection (optimization)

Chutputs (Thets)

Figure 1: General methodology to implement the tools

5. Two complete database for organic feedstuffs

First, two databases were built as a basis of the tool: one for each of the animal
categories, pigs and poultry. A first list of feedstuffs which are necessary to be included
in the tool were proposed by ITAB and FIBL. This list was discussed and validated with
the expertise of the OK-Net EcoFeed partners AIAB and BIOLAND. Moreover, the
validated list of feedstuffs was presented during 4" Annual Meeting to identify any
further feedstuffs to be included.

The organic feedstuffs tables made up of feed ingredient chemical composition and
nutritional values were primarily sourced from an organic feedstuffs table made by Tran
et al. (2019), Avifaf© Feedipedia and other literature. The table comprises not only the
feed ingredient nutrient composition but also their maximum incorporation levels in the
diets of organic swine and poultry. Specifically, for the incorporation level, some experts
from INRAe were asked to provide data when literature were not available.
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5.1 Parameters of the database

The parameters collected, synthesized and arranged comprise dry matter, crude
protein, crude fiber, crude fats, essential amino acids (lysine, methionine, cysteine,
tryptophan, threonine, methionine+cysteine), fatty acids (C16:0, C18:1, C18:1, C18:2,
C18:3), selected minerals (calcium, phosphorus, magnesium, phytate P, potassium,
sodium) energy (digestible, metabolizable, net) and digestibility of the selected essential
amino acid in the species (Poultry and swine). Two different energy units (MJ/kg and
Kcal/Kg) were adopted for the swine table, this is because of the energy units used by
swine farmers in the countries involved in the project, while MJ/Kg was adopted for the
poultry table. This is due to it consistent usage of the unit in measuring poultry energy
by the poultry farmers in the countries involved.

The tables contain different classes of feedstuffs, made to have a well-balanced diet for
the animal. Some cereals were hypothesized to have more than one crude protein
possibilities to accommodate a biological variation that might rise due to cultural
practices during production, soil nutrient, laboratory analysis etc. For example (wheat
9.5%, wheat 10.5%, and wheat 11.5%).

For the feedstuffs with the hypothesized CP, one of the CPs was obtained from the
French organic table while the other possibilities were hypothesized, and their
parameters were calculated. The parameters calculated were the selected essential
amino acid for the proposed possibilities using the below formula:

EEAs obtained from the organic table * CP proposed

EEA d=
S propose CP obtained from the organic table

The values calculated (EEAs) from the above formula differ insignificantly from
observation with the initials (The EEAs obtained from the organic table). Therefore, a
conclusion was made that the other parameters like energy will not have an effect, thus,
the values were copied and filled in the remaining rows of the proposed ingredients.

Finally, 75 feedstuffs are available in the poultry tools and 79 in the swine tool from 14
different category (cereals, dairy by-products, legumes seeds, oilseeds....)

5.2 Different scenario about animal requirement to take care about
specific conditions in organic farming

To build the database of animal requirement, we used Avifaf©, national
recommendations from FiBL and BIOLAND, french organic recommendations (Roinsard
& al, 2014) and breeding company data (ISA, 2020). We aimed to have databases with
different scenario to cover a large variety of practices in organic farming from different
country. The tables consist of the energy, crude protein, fiber, selected minerals
(calcium, phosphorus and sodium), EEAs (lysine, methionine, threonine, tryptophan and
methionine+cysteine), and fats requirements for both poultry and swine.
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The main difficulty was to overcome the different units used in the countries. For
example, in France we consider “digestible amino acid” and not “total amino acid”. So
we had to propose specific calculations to provide a database that is as complete as
possible.
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6. Ration Planning Tool User Manual: Poultry and Swine

Loic Labidalle, Antoine Roinsard, Muhammad Sani Ahmad, Barbara Frueh, Lauren

Dietemann
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All of the statements and results contained in this user's manual have been compiled by the authors and are to the best of their
knowledge correct and have been checked by the Organic Food and Farming Institute ITAB, Research Institute of Organic
Agriculture FiBL and IFOAM — Organics Europe. However, the possibility of mistakes cannot be ruled out entirely. Therefore, the
editors, authors, and publishers are not subject to any obligation and make no guarantees whatsoever regarding any of the
statements or results in this work; neither do they accept responsibility or liability for any possible mistakes, nor for any
consequences of actions taken by readers based on statements or advice contained therein.

Authors are responsible for the content of their articles. Their opinions do not necessarily express the views of ITAB, FiBL or IFOAM
Organics Europe.

This document has been produced within the project Organic Knowledge Network on Monogastric Animal Feed (OK-Net EcoFeed)
with funding through Horizon 2020, the EU's research and innovation programme under grant agreement No 773911. The
information provided do not necessarily reflect the official views of the European Commission. Neither the European Commission
nor any person acting behalf of the Commission is responsible for the use which might be made of the information provided.

Should corrections and updates become necessary, they will be published at www.organic-farmknoweldge.org

This manual is available for download at http://www.organic-farmknoweldge.org/

Any inquiries regarding this book and its contents should be sent to either:
e  Antoine Roinsard, ITAB, 9, rue André Brouard, BP 70510, 49105 Angers Cedex 02, France, antoine.roisard@itab.asso.fr, or
. Barbara Frueh, FiBL, Ackerstrasse 113, 5070 Frick, Switzerland, barbara.frueh@fibl.org

This user manual and the tool should be cited as:

Loic Labidalle, Antoine Roinsard, Muhammad Sani Ahmad, Barbara Frueh, Lauren Dietemann (2020): Ration Planning Tool and
User’s Manual: Poultry and Swine. Organic Food and Farming Institute ITAB, Angers, Research Institute of Organic Agriculture FiBL,
Frick and IFOAM Organics Europe, Brussels. Permalink: https://orgprints.org/38690
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6.1 Genesis and development of the ration planning tool

6.1.1 Creation of the tool

Work is underway to provide a solution for farmers to formulate their feed themselves using
calculation software. The objective is to reduce the cost of feed production and satisfying consumer
expectation for traceability of production. An internship led by the Organic Food and Farming Institute
ITAB made it possible to re-evaluate the objectives and assess the current situation on the subject.
Many feed production software’s already exist, but do they meet the needs of organic animal
producers? Does the software provide 100% organic feed for monogastric animals? Does the software
have enough regional and organic feedstuffs listed? Is the software easy to manage and operate by
end-users?. These are the challenging questions that were intended to be addressed by this tool.

The tools analysed did not provide adequate answers to the questions asked above, hence the
necessity to improve the format of feed formulations software to meet the needs of organic
producers. That being said, in order not to start from scratch, the development was based on an
existing tool (used by Les Bios du Gers). This particular software was chosen as the bases for
development because of its ease of use.

The new version of the software improves the feed database to meet the needs of organic farmers.
The tools objective is to help farmers achieve a 100% organic diet for monogastric animals by
improving the feed database programme. This aligns with the feed objectives for the coming years,
the goals of farm autonomy, as well as the general aims of the OK-Net Ecofeed project.!

6.1.2 Conditions of use and installation

The use of Microsoft Office Excel is required. All versions since 2010 will work, but if you want to use
the ration optimisation option, you will need at least the 2016 version.

Although the tool is easy to use, you will need a minimum of technical knowledge in monogastric
feeding and ration composition as well as computer skills.

The feed rations formulated using this tool, and results are the responsibility of the user. It is an aid
that makes it easier for the user to understand and plan rations but does not guarantee the successful
ration implementation. Hence, the importance of a minimum level of competence or training provided
by authorised persons.

1 The project OK-Net EcoFeed — Organic Knowledge Network on Monogastric Animal Feed, running
from 2018 to 2021, aims at helping organic pig and poultry farmers in achieving the goal of 100% use
of organic and regional feed. More information is available at https://organic-
farmknowledge.org/about/partner-projects/ok-net-ecofeed.



D.4.3 — Ration planning tools

6.2 Overview of the tool

6.2.1 Objectives

The tool allows the user to compose rations for pig and poultry farming based on two entries:
e Production objectives (Types of animals, age, slaughter weight, laying potential...) and
e Usable organic feedstuffs.

The objective is, therefore, to be able to benefit from well identified parameters so that users can
formulate their rations and judge whether or not they are species-appropriate. For this purpose, a
base of nutritional needs of animals and organically produced raw materials are already listed in the
tool.

It will thus be possible for the user to formulate their own rations, judge the usefulness of a feedstuff
according to its nutritional qualities or its price, test compositions, adjust nutritional needs and use an
optimisation tool allowing to create coherent rations at the lowest cost.

6.2.2 Excel sheets and their functions

The Excel tool consists of 7 spreadsheets, two of which can be modified, as seen in Figure 2:

About [“] [Databaﬁe_Feedstuffs] [?‘11,:',""_":1:';:3] [PDF_Export] Impressum References

The spreadsteet that allows you to formulateyour rations and which will be detailed in the following
chapters.

A database composed of more than 80 organic feedsfuffs as well as the possibility to analyse
raw materials or nutritional data/(cannot be modified).

A database with diff
in different European countries by tec

nt production scenarios referenced and technically validated
ical institutes and detailed species-specific
nutritional requirements. Here, it is possible to add scenarios based on personal
experience or expertise (according tg the specificities of regional production, local

practices...).

A sheet summarisjing the ration performed and the results obtained
(cannot be modified).

Figure 2. Excel sheets available on the software and their description. Sheets highlighted in yellow are
modifiable

In this user manual, an example is provided within the poultry tool. As the poultry and swine tool are
the same in their functionality, the example used also applies to the swine tool.
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When the tool is downloaded a feed ration example is present, to clear this example and bring with
entering your own figures for calculation, click on the button ‘Reset all’ in the ‘Tool’ sheet.

“Idanitity 6 the Farm] LeoBel (Selecrt roler_ alive ot 5 3
) (e 1 e eeem—
 Dae 061012020 Duiation Y 6sizdws =
Praduation: Eicller chickens. This type of feed is usedin = France HELP.
 Pouliy 0 Categony of animals. biciler SAVE.xls =
Objectives (ka$ays) . ZKgover 110 da, \_ -
Number of feed phas 3
~ Tupeol animals Buailes chickens SAVE.pdf
Toalrationweight | 500 | Ka (e caneci /| RESET ALL RESET PRICES
limitat TAKE Wl Feedstuf =
Eac | Niever | CARE |l s sosts | 0,
S50 | 230 65.00 S60001|  teassl]
750|250 T0.00 355,001 -
100 | a6 2000 55001
[ {0 435,001
W30 | 2460 I} 525001
1280 | 140 0,00 580,001 540
670 | 580 160,00 1,050.00 Goael |
10| %80 2000 T80.00 ]
©oo | 000 500 0000 2631
000 | ooo 500 1300001
oS00 | 000 500 1500.001 [XH]
180 | a0 0,00 350,001 sl
ME | cP |FaT | CF |1 p | Lys | Met e 5187 |
RESET RATION CT 190 | woo [ 200 | ooo 013 | 085 | oes (X7
Max nrz | woo | 700 | 700 [ oss | wess | oes | om [ oss | ows | ess | ess [ oss | vz | os0 | oso | o
\
Tt selections
Manual selections
% OF CONTRIBUTION OF EACH FEEDSTUFF FOR % OF CONTRIBUTION OF EACH FEEDSTUFF % OF CONTRIBUTION OF EACH FEEDSTUFF FOR % OF CONTRIBUTION OF EACH FEEDSTUFF FOR |
ENERGY FOR PROTEINS LYSINE I\g‘yiDNINE

o
tosctud T %

Barkey 10.% 07
Saya besn
Soasted; 135 1 0% T8~ %

Lom CPISX

Barkey 30,3% C;

Sovibesn Ok i s
teasted; 5% - 3 Saya o

toasted; 3¢

Barley 10,7 0P,
L0

1

caka -
(high protei) 3

% san
Rapreu o

ek flow
ot

Rapescod cake

o fatk; 35

Fupassid ke Paposeed ke
low tat: 2% o tat); 25

Y

o
L Pt

Figure 3. ‘Tool’ sheet broken into eight zones, indicated in red

6.3 Formulating rations using the 'Tool' sheet
Following this general presentation, we will focus mainly on the 'Tool' sheet.

The tool sheet can be broken down into eight zones as seen in Error! Reference source not found.
(plus specific macro features and optimisation possibilities). The majority of the cells are automatic
calculations. The user can modify only the blue cells; light blue for manual entries and dark blue for

list selection. Here an overview of each zone is provided:

e Zone 1 is the area for the information on the farm, the type of animal and the feeding type.

The total ration weight is used to calculate the feed component quantity.

e Zone 2 shows relevant calculation information on feeding are given. The feeding scenario and

the feeding phase are selected.

e Zone 3 the feed components can be selected. The feed components are listed alphabetically

in the selection function.

e Zone 4 the percentage quantities of the feed components are entered. This transfers the
contents of the components from the feed database, displays them and sums them up.

Ration Planning Tool User’s Manual
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6.3.1

Table 3. Zone | from tool sheet, identify farm and

animals

Zone 5 shows whether and how high a possible feed restriction exists for a component.

Zone 6 a cost calculation of the ration is made possible by entering the component prices.

Zone 7, the minimum and maximum values of relevant feed ingredients or contents are

shown.

Zone 8 graphically represents the importance of the individual feed component for the supply

of protein, energy and relevant amino acids.

Zone 1: Identity of the farm and description of its objectives

Identity of the farm: Leo Bell
Farmer's name: Bell
Date: 10/6/2020
Production: Broiler chickens
Poultry Flocks 10
Objectives(Kg, days) 2,2 Kg over 110 days
Number of feeding phases 3
Type of animals Broiler chickens
Total ration weight: | 500 |Kg (Grinder capacity)

The part in the upper left corner of the tool,
as seen in Error! Reference source not
found., is used to identify the farm and the
animals that will be receiving the feed
ration. The information will be displayed in
the export of the results to be integrated
into the monitoring file or farm records.

The columns objectives, number of feeding
phases and type of animals allow the

software to associate the objectives of the farm to an existing scenario in the database.

It is essential to enter the total ration weight of feed produced (often corresponding to the capacity
of the grinder) because the composition is entered in % of feed.

6.4

Zone 2 and 'Poultry_Needs' Sheet: Selection of feeding goals and

nutritional needs

The appropriate definition of the breeding objectives is essential. The database can display nutritional

Table 4. Zone 2 of ‘Tool’ sheet, objective table. Case | on left, case 2 on right

Select the good scenario Broiler_2,6 kg alive t 126 days 3 fesds 3 Select the good scenario Brojler 2,6 kg slive 5t 126 days 3feeds 3
Selact the phases Finishing Select the phases Single feed

Duration 63-126 days Duration HREF!

This type of feed is used in France This type of feed is used in HREF!

Category of animals broiler Category of animals 4REF!

SCENARIO NOT AVAILABLE

requirements for a specific scenario and feeding phase. However, it is often necessary to adapt the
nutritional requirements to the local context or to define the minimum and maximum requirements
according to the desired flexibility relative to one's objectives.
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6.4.1 Zone 2: Selection of listed objectives

To capitalise on the existing nutritional requirements, select the scenario corresponding or closer to
its objectives from the drop-down list, then assign the feeding phase corresponding to your animals'
age.

If the scenario does not exist (case 2 in Table 4 above) a red error message appears, 'Scenario not

available' and the objective table under the calculator is not completed.

In the case where the combination scenario/feeding phase exists (case 1 in Table 4) elements on the
origin of the data appear (the country where its objectives are used, feed distribution period, animals
concerned...),

6.4.2 'Poultry_Needs' sheet: Create your own objective scenario

In case a scenario does not exist, is not listed or needs to be adjusted, you have the possibility to
incorporate your own materials. The data you enter, as well as the responsibility of defining new
objectives, belongs to the users.

To do this, go to the poultry needs sheet, as shown in Figure 4. A list of scenarios is already referenced
(Column: Obj_reference), a row corresponding to the physiological stage and therefore minimum and
maximum needs. This existing list cannot be changed.

Tool Database_Feedstuffs Poultry_Needs PDF_Export Contribution List_shest ISA Cal,

Figure 4. Software sheet navigation to 'Poultry_Needs' sheet.

Before you enter your new objective elements, get the production details and the minimum and
maximum objectives (or average if you want to get closer to these objectives) and fill in the
information from column J to AQ:

The metabolisable energy requirements (in megajoules), the global objective of protein (%),
fat (%), fiber (%), the protein's breakdown in total and digestible amino acids (Lysine,
Methionine, Threonine, Methionine+Cysteine, Tryptophan) with the corresponding units in
the tool (% or g/Kg) and finally the main minerals to be always monitored in the corresponding
units (Calcium, Sodium and Phosphorus).

Table 5. 'Poultry_Needs' sheet example of entering a new objective scenario

i
< 38 day brilés
woner

<JEdncooiler | 133
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Position yourself in column C on a new row with empty cells below the existing table and fill in the
elements in the corresponding row, as indicated by the arrow in Table 5. Perform the process for as
many lines as you want to add feed phases.

A list is proposed for the column type of animals to be selected according to the parameters of
incorporation.

6.5 Zone 3: Feedstuffs selection

Table 6. Tool sheet, selecting 6.5.1

lection of li f
feedstuffs in zone 3 Selection of listed feeds

Once the objectives have been defined and the nutritional

it requirements displayed at the bottom of the calculator, you can
1{Com 9,6% CP select the feedstuffs. A list of more than 80 standardised organic
2|Triticale 9,9% CP X . . .
3|Faba Bean (white flower) feedstuffs is available for selection, as seen in Table 6. Tool sheet,
4 (white) . )
Sz:anﬂmrah(lewpro‘mhl selecting feedstuffs in zone 3.
6[Rapeseed cake (low far)
;}“sw':“‘m""“’“"‘*', protein) Select the ones you wish to use for your composition.
9| Sodium chlorite

um chiot

- If you select a feedstuff twice, the cells concerned will turn red to
avoid handling problems.

*I'For each selection, the nutritional data of the feed will appear in
the calculator. These data cannot be modified.

6.5.2 Add afeedstuff

Two situations will lead you to consider adding a feedstuff:

e The feedstuff | want to use does not have the same nutritional values as the one listed (cereals
with more or less proteins, for example).

e |[tis not listed in the tool.

In this case, go to the Database_Feedstuffs sheet and get at least the same information as the criteria
used for nutritional requirements: The metabolisable energy intake (in megajoules), protein (%), fat
(%), fiber (%), the protein's breakdown in total and digestible amino acids (lysine, methionine,
threonine, methionine+cysteine, tryptophan ) with the corresponding units in the tool (% or g/Kg) and
finally the main minerals to be monitored at the corresponding units (calcium, sodium and
phosphorus).
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Table 7. Database_Feedstuffs sheet example.

Main constituents Total Amino Acid Fatty Acids
Sunfiower cake Dhigh procein) Citmmudy |Cake] 9420 3336 1830 850 £00 10 120 875 056 FETS o4 50 an 2020 8520 e
Sunfiower cake (oW proteiny Clseeds iCake) 2120 116 2450 e 530 00 ) a5 ) 056 031 ) FET) 025 6520 030
Sunfiower o) o1 L] G800 o 05 (13 2w 200 20 00 a0 o0 830 439 2039 8430 038
Troticaln 0.0% CF Cerenls wx 109¢ 2m0 13 170 ) c3s 518 [ [ 034 1720 095 133 w1 733
Trtesle 13% 0 [Ceienls Bm 750 2% 139 1 (] 035 01 021 03 030 1750 09 133 0083 EET]
el £ G Cargals W 530 230 150 170 [ES 030 215 92 038 012 1220 9% 1350 538 0
Trticole 3% 0 (Carmnls am 3% 250 158 e 0% 033 a7 0% €43 [ 1730 093 135 5080 730
Ve commen Legume seeds 2030 22¢ 5% 100 230 LS 02 822 0 cs6 03 1850 ) 330 6150 280
Vetn common [93vee [Oehydmted torsge 153 2308 23540 258 450 053 058 B0 [T st 080
Wheat 30,55 CF Cerenis 5650 109 2% 1% 130 o5 033 218 023 42 o1 18 608 180 S 080
Whest 155 o Cerenis e s 2@ 18 130 0% 038 920 [F:2 940 D3¢ 18 B8 180 58 [
Whest 835 2 Corgals %% 550 22 19 150 0% 030 216 02 038 032 180 008 160 s®@ D1
Wheot ban [Wheat by products 8750 1050 280 150 180 031 032 217 (] 041 Y] 1750 08y 53 3640 550
Wineat meolings, 3b toes Sacept durum Whese by oroducts 20 3532 B 399 440 ) ) 523 03 054 030 1180 023 525 5640 530
Whey chwid (Ful' fae] Dl praduaicrs %20 133 am fresy [E7] [ [ b0 034 44 030 5340 s e N0 180
Whay cried (1zn fut) Osiv preduacs 3570 1% 200 399 450 107 082 oz 03¢ S48 0 .0 1210 paki) 380 050
Whey, ooid of smeet. detwirsted (Ol produars E Ty o % 130 os 085 218 02 [XT] 036 EXT 1280 an &
Whit= Lupine. Loguna seoac 375 3296 1150 67 340 16 123 0% 055 081 013 7.0 200 83 1870 230
Yeazavied - 9330 4558 180 350 730 (] 039 215 038 248 8¢5

Place your cursor in the first empty cell in column A (Feedstuffs sheet), as highlighted in yellow in Table
7, and fill in the corresponding columns one by one. Each row corresponds to an individual feedstuff.

ATTENTION: For all new feedstuff, include an incorporation level (% maximum) if you know it or
can find it.

6.6 Zone 3 and 4: Calculation of rations

Once the databases are complete, your nutritional needs are displayed according to the value for each
nutrient (at least the main ones that we will use for the realisation of the ration and already mentioned
in this manual).

6.6.1 Calculation areas

Table 8 is the display obtained in the calculator area. In order to obtain the ration composition below,
you just have to fill in the % content of each raw material in the feed. Automatically, according to the
expected total feed weight, the kg column will show you what this will mean for your feed (grinder).

Table 8. Zone 3 and 4 of Tool sheet, Calculator area. Red area is the % content of each raw material

08.27 118 780 3.30 1% 029 020 nea 037 006 021 013 o oas oo 020 2600 010
000 1230 990 130 250 08 0a7 o043 033 013 032 018 033 0z6 010 000 330 ons
0.00 1004 2440 | 100 860 1.60 018 048 D87 020 137 015 068 013 130 430 0310

Hi

1050 2070 | 120 610 151 020 o408 079 018 137 018 067 04 110 450 0o
1042 2510 | 450 | 2460 0.50 054 096 089 0351 074 050 080 08?7 026 360 850 001

1155 3340 | 1280 740 131 063 124 127 050 109 055 096 101 040 390 840 061
1201 46.20 8.70 590 260 086 136 179 063 229 059 115 149 05 350 660 000
1380 3570 | to70 SE0 222 053 104 La4 045 189 043 079 111 034 300 530 [T
000 [ 600 000 000 a0 000 000 200 000 [ a0l 000 [ 000 ooo | zsco0
0.00 0Re o.00 oo ooo oo 0.00 000 0.00 o0 o000 0.00 o000 o 1670C | 22400 | 072
0.00 000 000 00 000 000 000 000 000 000 000 0% 000 Qo 36700 | 300 540
115 1030 180 430 0.40 018 082 037 043 030 015 033 016 a0 o070 340 003
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6.6.2 Interpretation of results

The overall ration result will be displayed below this Table 9 and will move each time you change a

feed or % incorporation. The aim is, of course, to achieve the nutritional benefits shown below

employing these manual modifications:

Table 9. Tool sheet, zone 4 on top and zone 7 below. With color codes, red: corrections needed. Yellow: equal

to min or max needs

I TOIAL 50000 | :o000 | 4173 | 3527 | 4% | 328 075 | 030 | o6t | oe4 | o18 aax | o23 | 047 [ oas 014 | 070 | o35 | o1
Grindet copaciiy? 0 kg

ME L AT LS et | Met The Tp | 3 bm | Dis: G P Na

RESET RATION [ mm 1088 1400 | 200 .00 () 026 052 049 0.12 o6z vz | o 0.23 041 0.70 030 | o015

[ 7z 10 | 700 7.00 080 | oar [ o83 | om 033 on o33 | o5 0.64 031 0.80 035 | oas

The first two cells in Table 9 to the right of 'TOTAL', allow you to confirm that you have entered a

Table 10. Tool sheet, left column % from
zone 4, remaining zone 5 Example of alert
column color coding

. Ration TAKE
% Min limitation
levels | CAREOF
53,04 0,00 65,00 oK
0,00 0,00 70,00 oK
0,00 0,00 20,00 oK
0,00 0,00 25,00 oK
3,32 0,00 20,00 oK
12,00 0,00 1000 |[NNSUPINN
35,26 0,00 100,00 oK
0,00 0,00 20,00 oK
5,00 0,00 5,00 MAX
2,26 0,00 0
0,00 0,00 0
0,71 0,00 0
required.

sufficient % total. The rest corresponds chronologically
to the energy provided in MJ/kg, the protein %, the
fat %, the fibre %, the breakdown of the five main
limiting amino acids in total, then digestible and finally
the calcium, phosphorus and sodium intakes.

COLOR CODES:

To facilitate the modifications to be carried out in
the tool, colour codes are used to create alerts in
case of deficiencies or excesses. If the result does
not correspond to the objectives, and a correction
must be made, the cell turns red. The cell will turn
orange if the result does not correspond to the
objectives, but the value will not lead to significant
problems but the need to improve feed rations is

The cell may turn yellow this is to warn the user when the result is equal to the minimum or

maximum need. This alert is rather useful in the case of using the optimisation because it will

indicate the limits encountered by the tool to meet nutritional needs.

6.7

Zone 4: Feeding ration limitations

Table 10 shows you the ration limitation zone 5, on the right side of the calculator these three columns

appear, from left to right: 'Min' (the minimum required ration), 'Ration limitation levels' (the % of the

ration according to the category of animals selected) and 'Take care of' (alert column).

If your % respects the ration limits, which are automatically displayed according to the selected

feedstuff, the last cell will be green. When the limit is reached, this cell will display MAX and will be

orange. If you exceed the limit, the cell will display SUP and turn red, indicating that there is a small

risk of exceeding your ration objectives.
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The 'Min', minimum required ration, column will be especially useful when using the 'Optimisation’

option. You can then prompt Excel to compose a ration within the maximum intake limits already

displayed and the minimum intake limits according to the availability of feedstuff on your farm

(manual entry).

6.8 Zone 3, 4 and 6: Ration costs

Table I 1. Tool sheet, zone 3, 4 and the two columns

on the right the ration cost zone 6

You also have the possibility to calculate
the cost of your ration in zone 6 and show

in Table 11. To do so, indicate the price
5 Feedstuffs | Ration Costs
Faroniais o * costs(€/T) | (€) for each raw material (in €/Tonne).
1|com9.6%CP 34136 68.27 360.00€ 122.89¢€ i , . , i .
2fFiiticate s 2 ce | 000 | o000 35000¢ —<| The Ration  cost' column  will
‘3|Faba Bean (white flower] 0.00 0.00 455.00 € - € R K . .
__li_mmml _ 000 | o000 a9500¢ <| automatically adjust itself according to
5ls ' \lows pratein) 0.00 0.00 525.00 € - € . .
_EIM | 963 | 193 56000¢ s2se| the total weight of the ration and each
7 smhun qalu’z (l?l#!.ml 76.54 15.31 1,090.00€ 8343€ . | -
| &lsovmbioan oested 2 | a2 78000 1ss¢|  feedstuff (in order to have an idea of the
9[sodium chiorite 213 0.43 15000€ 032¢ .
000 | 000 a0000€ - ¢| cost for each feed duced in a specific
.65 1.53 400.00 € 306€
41456 8.29 35000 € 1451¢€ context
Py

F Pri
sed brices 492.31€

the compound feed (in €/Tonne).

To be able to compare rations, the 'Feed
Prices' cell below will indicate the price of

ME P FAT CF LYS Met |MetsCys| Thr T | | e P Na
| Min 10.88 14.00 2.00 0.00 0.69 0.26 0.52 0.49 0.12 0.70 0.30 0.15
| Max 1172 16.00 7.00 7.00 0.80 0.37 0.63 0.71 0.34 l 0.72 033 0.57 0.64 0.31 0.80 0.35 0.18

Table 12. Zone 7 of 'Tool' sheet, minimum and maximum ratio

% OF CONTRIBUTION OF EACH FEEDSTUFF
FOR LYSINE ;0%

Barley 10,3% CP;
Soyabean . ... ;0% ;0% 4%

toasted; 13% ;

;0%

;0%

;0%

Rapeseed
cake (low
fat); 3%

Figure 5. Graphic representation example, %
of contribution of each feedstuff for lysine

Ration Planning Tool User’s Manual

OK NET

6.9Zone 7: Minimum and maximum
values of feed ingredients

The minimum and maximum objectives to be
respected are shown in zone 7, below the
calculator (as shown in table 10 below).

6.10 Zone 8: Graphics
representation

The graphs at the bottom of the tool, like in
Figure 5, have two purposes:

e Tovisually represent the contribution of
each raw material for some important indicators

to be monitored (energy, protein, lysine and
methionine)
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e Help in the choice of feedstuffs quantities corrections to modify the composition if necessary
(which raw material already used in my ration could allow me to readjust my balance between
amino acids?).

Using the example of lysine, as Figure 5: let's imagine that | have an excess of lysine. | see that soybean
cake is the raw material that contributes the most to its intake in the ration (53%) whereas it
represents 35% of my ration. If | substitute the cake by some corn, which only provides 27% of lysine
when it represents more than 50% of my ration, | could rebalance this ratio.

6.11 Additional features

Functions have been added to make the tool easier to use. They can be used by clicking directly on
them or may require a specific version of the tool (case of the Solver for the

RESET PRCES 'Optimisation’' tool), or even require an internet connection to activate links.
RESET

6.11.1 The MACROS button
RESET ALL

Macros are simple buttons to enhance the use of the tool:

PRINT
° Resets price entries with no return possible
SAVE .xIs ] ) ] ]
° Resets all calculator entries and prices with no return possible
SAVE .odf

° Resets all entries with no return possible
e Prints an export version of the formatted ration
e Saves the ration tab sheet in Excel out of the tool

e Save the export version of the ration in PDF format

6.11.2 Ration optimisation: the Excel solver

6.11.2.1 The solver objectives

The objective of the solver extension is to ask the Excel tool to produce the ration at the lowest
possible cost while respecting the formulation rules already stated above (min/max including levels
and min/max nutritional requirements). Thus, the calculation is done automatically and avoids the
need for trial and error to balance the rations manually.

6.11.2.2 Installation of the Solver

As mentioned before, a recent version of Excel is required to use the Solver (at least 2016). To use it
you must load it by going to File>Options>Add-ins. Please refer to the Annex of this manual for a step-
by-step guide to install this Solver.

In Figure 6, you see the link to the tutorial video, which shows the steps for installation in just 1 minute
(in French).
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Figure 6. Link to the tutorial video

by clicking on the green text box
6.11.2.3 Using the Solver
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Transform Connection: Sort & Filter DataTools Forecast Outline = lnalpze

Figure 7. Solver location on Excel

To use the Solver, itis simple enough to enter the objectives, the feedstuffs, their price, and to indicate
possible minimums of incorporation. Once the Solver is installed, go to the 'Data’ tab, as seenin .

Click on the 'Solver' extension: a filled-in window will appear, like in Figure 8, and the objectives for
the optimisation tool are already entered.

= - Click on 'Solve'.
Solver Parameters u' il
A Data Taol . .
st ooy = = A new window will then appear and will tell
. S S B i * you whether or not the tool was able to find
By Changing Vaciabie Cells
SFS14:5FS25 =
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—_— Deite obtain a practically feasible ration (kg for the
RESE 2 rinder
1 Loao/Save g )
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2440 _IC Sinpler engine for linesr Sofver Frablems, and select the Evolubonary engine for Soher 068 0i1: 1 . . 1 . -
B[ Dottt sovimoith i [ on 'objective values' by making a compromise (a
o687 03t
e s o 222 decision is the user's responsibility).
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Figure 8. Solver pop-up window
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6.12 Export of results

Once the ration is finished, you can print or save the results as a PDF, allowing you to export the results
obtained to save them or to go directly to your feed mill to test them on the farm.

The output format, as displayed in Error! Reference source not found. allows you to retrieve the
identity of the farm, the feedstuffs used and the results from your ration.

Table 13. PDF_Export sheet
displayed the output format

RATION NEAUZED ON: 06/10/2020

[Ecier 26 ks stive 21 105 dave 3 feans 3 Finishong

Ezedatuff it 500 Kg

[ % iz % cost | Cost €T
TomSERCE as w13 | s | cecooc|fmefe

*
¥ 018 g4 &% ax
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6.13 Further information and contacts

This tool was developed within the framework of Organic Knowledge Network on Monogastric Animal
Feed (OK-Net EcoFeed), which is aimed at helping organic pig and poultry farmers in achieving the
goal of 100% use of organic and regional feed. The 3-year project will extend the OK-Net knowledge
platform. It is coordinated by IFOAM EU and consists of 11 partners and 8 third linked parties from 12
countries.

OK-Net EcoFeed is funded through Horizon 2020, the EU's research and innovation programme. The
project has been selected for the topic "RUR-10-2016: Thematic Networks compiling knowledge ready
for practice" within the call "Rural Renaissance — Fostering Innovation and Business Opportunities" of
Societal Challenge 2 "Food security, sustainable agriculture and forestry, marine and maritime and
inland water research and the bioeconomy".

This project has received funding from the European Union's Horizon 2020 research and innovation
programme under grant agreement No 773911.

The web based platform organic-farmknowledge.org aimed at filling the gap in the exchange of
information between farmers across Europe was launched in October 2016 within the project OK-Net
Arable. The complexity of organic farming requires farmers to have a very high level of knowledge and
skills. But exchange on organic farming techniques remains limited. OK-Net Ecofeed project has
therefore been working together with partners across Europe to bring new tools and further develop
the web-based platform.

The Organic Farm Knowledge platform provides access to a wide range of tools and resources about
organic farming that can help improve production. It also aims to serve as a virtual meeting place for
cross-border learning. The platform promotes the exchange of knowledge among farmers, farm
advisers, and scientists, with the aim of increasing productivity and quality in organic farming across
Europe.

When you have further questions please contact:

e Antoine Roinsard, ITAB, 9, rue André Brouard, BP 70510, 49105 Angers Cedex 02, France,
antoine.roisard@itab.asso.fr

e Barbara Frueh, FiBL, Ackerstrasse 113, 5070 Frick, Switzerland, barbara.frueh@fibl.org

e Ambra Desimone, IFOAM Organics Europe, IFOAM Organics Europe, Rue du Commerce 124-4,
1000 Brussels, Belgium, ambra.desimone@organicseurope.bio;

e Bram Moeskops, IFOAM Organics Europe, IFOAM Organics Europe, Rue du Commerce 124-4,
1000 Brussels, Belgium, bram.moeskops@organicseurope.bio
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7. Conclusion

The final tools version is able to help farmer and advisors to calculate on-farm diets. The built database
aims to facilitate the work for new users. This is the first European tools entirely dedicated to
monogastrics feeding in organic farming which compilated as much organic data. It will be
implemented by January with a special sheet to propose a calculation with forage/roughage inclusion.
The tools could be implemented step by step by users to complete the databases. An issue to increase
tool quality in next years would be to propose a version 2.0 based on user feedback on Organic
Farmknowledge.
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