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A. Overview
Back to Contents®

A.1. Objectives and implementation process

CLIFS is a simulation tool developed under Excel®, which aims first and foremost to support farmers
managing mixed crop-livestock production systems, whatever their degree or type of specialization, in
their reflections regarding the future directions they wish to give their farm. These directions concern
both the introduction or expansion of crop and livestock activities, and technical and organizational
changes affecting all or part of their farm’s operations.

Intended to support farmers in their reflections, CLIFS is part of a strategic advisory process
conducted by an advisor, who uses the software, with individual farmers or farmer groups. This
approach consists of three steps based on the design, simulation and evaluation of successive
scenarios, each scenario corresponding to a given farm configuration (Figure 1). The Initial Scenario
results from an analysis conducted with the farmer of the current situation of his/her farm. This
analysis allows the advisor to better understand the farmer’s objectives and strategies, to characterize
the farm’s structure, operations and performance, and to calibrate some input variables used in CLIFS
which are difficult to obtain, such as pasture productivity. Depending on the available data, several
loops are sometimes necessary to arrive at a representation of the farm which the farmer considers to
be in line with reality. This representation is then considered valid for the following steps in the
process. This validation step is fundamental in order to establish the support process on a basis
shared between the farmer and the advisor, and to enable the farmer to discover and understand the
structure of CLIFS and the calculations made.

The next step is to design a coherent and balanced Project Scenario corresponding to the farmer’'s
choices regarding the evolution of his/her farm, and to correct imbalances observed during the
simulation of the initial scenario. CLIFS makes it possible to identify imbalances between supply and
demand for resources, for example between the size and productivity of a dairy herd and the forage
resources resulting from the cropping pattern envisaged. At the end of this stage, which may if
necessary include several intermediate scenarios, the farmer has a more precise and concrete idea of
his/her project and the consequences on the farm’s production and economic results.

During the third stage, Alternative Scenarios to the Project Scenario are developed by the farmer and
his/her advisor based on these results as well as on proposals for changes or technical innovations
considered potentially interesting. This last step remains optional if the farmer is satisfied with the
previous step. Nevertheless, it opens the virtual field of possibilities and enriches the reflections of the
two participants. It is not uncommon for the farmer to prefer one of these alternatives to the project
defined at the end of the second step. It also provides the advisor a way to assess ex-ante the value
of an innovation at the scale of a given farm.

The loop can be covered as many times as necessary, whether to test new ideas or to assess the
sensitivity of a farm configuration to variables such as commodity and input prices or change in yields
according to the climate year. Since CLIFS is a static model, these analyses involve multiplying
scenarios that vary the values given to these variables. The approach does not, in itself, include a
support phase for the possible implementation of the preferred scenario, which falls under a different
type of advisory service that is more focused on daily farm management.

CLIFS allows a wide range of issues and farm projects to be addressed, such as the choice and
resizing of livestock activities to increase milk production, the choice of a forage system to improve

' This option to return to the table of contents is available on each page.
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farm autonomy, the introduction of innovations such as catch crops or the partial use of cover plant
biomass, and the analysis of the farm’s sensitivity to climatic and economic shocks.

In addition to this advisory context, CLIFS can be used by trainers who wish to make learners aware of
the operations of mixed crop-livestock farming systems and their possible developments, and by
researchers who wish to evaluate ex-ante the potential consequences of introducing innovations in
real or virtual farms of this type. CLIFS has also been used to simulate the operation of a dairy supply
basin®.

— Farmer g |
Evaluations by the farmer
Current
practices
v l
Production . PPt Pt~ Pt~
. — Advisor e} e}
project [ Ty [T Ty
S S
y ""I@,,. "’%L.

Initial Scenario (S-Ini) =
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Operational, tactical and
strategic ideas of change

f

Local experts

Project Scenario (S-Projet)
To be compared with S-Ini

\ 4

Alternative Scenarios
To be compared with S-Project

\ 4

Figure 1. Organization of the advisory approach in three main loops.

A.2. Conceptual model

CLIFS is based on a generic representation of mixed crop-livestock farms that is organized around
exchanges between crop enterprises, which produce biomass within the farm, and livestock
enterprises, which consume biomass and produce organic manure that can be used on crops (Figure
2). The herd can be composed of ruminants and monogastrics. Ruminants include (i) breeding
females producing milk that is sold or consumed by their young, (ii) animals kept for renewal, savings,
traction and breeding, and (iii) animals that are fattened and then sold. Monogastrics are distinguished
by their function: breeder or producer of meat and eggs. All these animals produce faeces, either
directly on the plots when they consume the biomass available on site, or when they are stabled in
barns or pens. In the latter case, excreta can be mixed with litter supplied by crop residues to produce
organic manure. This manure can then be collected by the farmer and spread on the cultivated plots.
Only this last practice is taken into account in CLIFS.

2 Zoungrana Sombénéwendé Rasmata, 2020. Conception de scénarios d'amélioration de la production laitiere

pour approvisionner une laiterie & Madagascar. Mémoire de fin d’études, SupAgro, Cirad, 51 p. + annexes.
https://agritrop.cirad.fr/596838/
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Crops potentially present on the farm are grouped into three categories: (i) crops dedicated to feeding
the family, whose surpluses are potentially marketable once family needs are covered. Certain
products such as grain maize also may be fed to animals, whether as the main feed for monogastrics
or as a supplement for ruminants; (ii) crops intended solely or principally for marketing, such as cotton
and groundnuts in West African systems; (iii) grassland and forage crops directly dedicated to
ruminant feed, whose surpluses may be marketed once the herd’s needs are covered. This biomass
can be distributed in different forms: green, hay or silage. These resources may be supplemented by
crop residues from food crops, such as cereal straw, and marketed crops, such as groundnut
leaves. All of these crops can potentially receive the organic manure produced by the farm’s herd, in
the two forms described above. Rangelands are not considered as part of the farm but their biomass
can be included in the ruminants’ diet.

The management of crop and livestock production activities mobilises family labour, which the farm
manager allocates to different tasks throughout the year. While crop management is determined by
crop cycles, seasons and technical practices, livestock farming involves both seasonal work and
routine tasks that are repeated every day for all or part of the year (e.g., milking reproductive females
and trough feeding)s. Mixed crop-livestock farms therefore represent a complex situation in terms of
work organisation. Because of this complexity, the choice was made not to include this
component in CLIFS. Only the cost of family, permanent and seasonal labour are included, based on
the farmer’s estimations for a given simulated scenario.

The farm is open to its environment, with which it interacts to (i) generate income by selling its
production, according to its commercial strategy, and (ii) obtain goods and services: inputs for crops
(seeds, fertilizers, pesticides, mechanized services) and livestock (fattening animals, food
supplements, veterinary interventions); seasonal labour to supplement family and permanent labour
inputs at certain times of the year according to work demand; natural pastures and biomass on which
animals can be fed.

Farmers managing mixed crop-livestock production systems must therefore make strategic and
tactical choices concerning (i) the nature of the crop and animal productions they wish to develop in
their production system in relation to the degree of specialisation vs diversification to be achieved, (ii)
the coordinated sizing of crop and livestock enterprises to achieve the desired degree of autonomy
with regard to feeding animals and fertilizing crops, (iii) the way crops and herd will be conducted to
achieve a given production objective. The timing of biological cycles is an important consideration in
these choices. For crop cycles, this involves the seasons, which determine in particular when
biomasses are available to animals and whether or not they need to be stored as hay or silage for later
use. For animal breeding cycles, the main consideration is whether or not they are synchronous with
the preceding ones. The internal degree of integration between crops and livestock, considered as
one of the levers leading towards agroecological production systems, depends on this set of
interacting decisions.*

3 Hostiou, N., Dedieu, B., 2012. A method for assessing work productivity and flexibility in livestock farms. Animal
6, 852-862. https://doi.org/10.1017/S1751731111002084

4 Ryschawy, J., Choisis, N., Choisis, J.-P., Gibon, A., 2013. Paths to last in mixed crop-livestock farming: lessons
from an assessment of farm trajectories of change. Animal 7, 673-681.
https://d0i.org/10.1017/S1751731112002091



https://doi.org/10.1017/S1751731111002084
https://doi.org/10.1017/S1751731112002091

Hired labour

Crops Animals

. . Marketed
Marketed Food Dairy ruminants milk

surplus oriented l

Natural
Fattening ruminants pasture
I (removal, grazing)

Crop residues
A (straw, leaves) Oxen
oriented
Savings ruminants Mafk9t9d
Organic animals

manure .
Pigs

Marketed
surplus

seeds, fertilizers,
pesticides,
rented equipment

concentrate,
veterinary care

Purchased inputs and services animals

Figure 2. Generic representation of the components and flows between components of a mixed crop-
livestock farm.

A.3. Design principles

CLIFS translates this conceptual framework into a generic digital tool developed on a spreadsheet
(Microsoft Excel® 2010). This format makes it usable and accessible to a wide range of audiences.
The overall structure of the tool, its calculation procedures and the output variables were designed in
order to be intelligible to the farmer involved in the advisory process, while providing a representation
close to his/her farm that he/she could validate. This led to limiting the number of variables to be
characterized on each farm and to excluding from the application mechanistic biophysical models,
which are often unavailable in many contexts. The only equations related to biological processes
concern: (i) for all ruminants, excreta production (Eq.15); and (ii) for cattle only, energy and nitrogen
requirements for animal maintenance, for gestation of breeding females, and for production of milk and
meat per head (Eq.12, Eq.14) with the choice between two calculation systems independent of the
working language of the software user: French (INRA, 2007) and US (NRC, 2001). These equations
linking diet and production can be inactivated by the user if he/she does not have the requested
data or if he/she uses another food system than those proposed. The other calculations only use the
four mathematical operators.

For each farm configuration modelled with CLIFS, the supply-demand balance for resources of three
key components of mixed crop-livestock farms are calculated, namely: (i) the annual balance of food
and commercial production, between the supply by crop linked to its area and its yield and
consumption by the family and the herd (ruminants and monogastrics) (F.6, Eq.19) ; (ii) the monthly
feed balance between the feed system supply (forage cropping pattern and production, crop residues)
and ruminant demand, which itself depends on the herd structure (head numbers by animal type), the
diet distributed over the 12 months of the year and the reproductive strategy for females (distribution of

4
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births over the 12 months of the year) (F.3 & Eq.19 for green forage ; F.4 & Eq.20 for hay and silage ;
F.5 & Eq.21 for crop residues) ; (iii) the annual balance of manure according to the manure production
of stabled animals and manure quantities spread on crops (F.7 & Eq.23). The calculation of the
economic results (variable and fixed expenses, gross and net margins) corresponding to each farm
configuration is added to these three balance sheets (F.8, Eq.24, Eq.25 & Eq.26).

This general organization focuses on farms seeking to integrate crop and animal productions. The
approach is of little interest to farms with limited or no interaction between these two components, for
example: herds fed solely by divagation on natural pastures, or totally off-land rearing enterprises. The
software is available in four languages for all of its protected titles: French, English, Spanish and
Brazilian. However, its design allows users to enter in their own language the contents of the choice
lists linked to certain variables (section D.).

A.4. General structure and operation

CLIFS consists of a series of Excel® sheets grouped into four modules (Figure 3 and section C for the
list of sheets): 1. Parameters (Section D) grouping the variables whose values are identical for a set
of farms, such as characterization of feed (D.2); 2. Input variables, specific to each farm, with an
“animal” sub-module where dairy, fattening and growth batches are characterized (E.2 to E.8), a “crop”
sub-module where the cropping pattern of the farm, the technical sequence and the yield per crop
block are characterized, by differentiating food, commercial and forage crops (E.9 to E.14), and an
economic sub-module (input and service prices, prices of marketed products) (E.15 to E.18); 3.
Output variables grouping all balances and economic calculations derived from the activity sizing,
technical choices and production performances (section F); 4. Calculations, grouping all intermediate
calculations between input and output variables (sheets not visible by the user) and described in the
calculation equations (Eq.1 to Eq.26).

The calculations are based on the farmer's current or potential practices and do not involve any
biotechnical equation outside of cattle feed requirements and ruminant excreta production (A.3). The
farm crop yields, commercial or forage, are thus entered by the user with the corresponding technical
sequences, which presupposes a good local knowledge of these variables and their relations, whether
it comes from the farmer him/herself, from advisors or from experts in the field. Any change in the
technical sequence raises questions about its possible impact on yield, and may lead to changing
yield value in the scenario under consideration.

The herd is segmented into 11 batches depending on the type of animal: breeding ruminants (two
batches), growing ruminants (two batches), fattened ruminants (three batches), poultry and swine (four
batches). Milk or meat production from ruminant batches are calculated on the basis of an average
individual in weight and lactation stage, rather than on each individual in the batch. The diets are
characterized by the amount of forage distributed per day and per average animal, with the possibility
of changing the diet monthly, and by the amounts of concentrates, distributed for breeding females
according to their stage of lactation. Fattening batches are defined by their duration and setting in the
year, the number of animals concerned and the daily forage+concentrates diet considered as uniform
for each given period.

Warning! Calculating milk and meat production according to the diet is only possible for cattle, based
on the two feed systems proposed in D.2. However, CLIFS provides the option not to process
these calculations, (see D.2, D.4, E.4.2, E.5 & E.6, to proceed), for instance if the user does not
know the feed values. In this case, as well as for goats and sheep, the user enters, on one hand, a
production objective and, on the other hand, a diet which he/she considers as suitable to achieve this
objective.
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CLIFS allows herds to be included that combine cattle and small ruminants, for breeding, growing and
fattening purposes. Cropping systems are defined per block of area, which may or may not correspond
to physical plots. In each block, it is possible to combine two crops (of subsistence-cash or forage
types). This structure makes it possible to represent crop associations, whether they are mixed (for
example a crop of interest such as maize associated with a cover crop such as Stylosanthes
guianensis) or in succession the same year on the same block. The definition of each crop block also
includes the technical sequence applied and the corresponding yields of up to two crops in the block.

Each farm configuration entered on CLIFS corresponds to a scenario whose simulation takes place
over a year. Since the underlying model is static, each change must be entered and generates a new
scenario. This design principle allows the user to always retain control over the changes made during
the support process. However, it requires a great deal of vigilance regarding the internal coherence of
each scenario since the mechanistic links between variables are limited to the production of excreta by
ruminants (A.3), and eventually meat and milk production for cattle.

Parameters
Feed characteristics
Animal type and growth requirements
Crop characteristics
Input characteristics

(Same values for a range of farms at regional level)

/ Inputs \
Lactation curve / \
Reproduction scheduling

Ruminant female diet Outputs
Fatten ruminants A Staple/marketed crop
Growing ruminants balance
Pork and poultry Forage balance
Manure production —> | Calculations ——> Hay-Silage stocks balance

[ =l SR Crop by-products balance

s Manure balance
Cropping pattern Economic results
Technical practices & yields

Hay - Silage
Input costs \ J
\ Sale prices /

(Values specific to each farm)

Figure 3. CLIFS structure in four modules.



B. General characteristics

B.1. Using Excel® functionalities

When CLIFS is opened, the sheets are automatically viewed in full screen without the line and column
references in order to provide more space for their contents to appeatr.

Clicking on the ESC button opens the main Excel menu bar, where the following functionalities are
active for the user to save each scenario, copy and paste some results data to other applications and
files, and sort lists of names in the Parameters sheets (section D .

. Save and Save as file
. Cut/Copy/Paste (for the unprotected cells)
. Sort a list (be careful to select all of the variables included in the list)

When these operations are over, the user can come back to the full screen by selecting this in the
View menu.

Warning!

. Ctrl+C (Copy) and Ctrl+V (Paste) are inactivated. The user must use the Copy/Paste functions from
the Excel bar.

. The full screen view is applied to any Excel files opened at the same time as CLIFS. It is inactivated
when CLIFS is closed.

B.2. Measurement units

CLIFS includes various categories of variables which use units to be measured (e.g., area, weight,
volume, time, money). These units are treated in three ways:

» Pre-defined units appear in line and column heads with the variable name. Area, weight and
volume units follow the metric system. However, the user must be careful when different units are
used for the same kind of variable. For instance, weight is usually in kg but can be sometimes in
o/kg (e.g., dry matter in D.2) or in kg/ton (in E.2).

» Undefined units with two cases:
e Monetary units: the user selects the unit according to his/her geographical context. All of the
costs and prices to be entered in CLIFS must be valued in the selected unit.
e Input units (E.10): when “Quantity” is mentioned in the column head. For these inputs, the
user must be careful to always use the same units for the dose per ha (E.10) and its price
per unit (E.15).

» Percentages are always in % (e.g., 50 and not 0.5) and calculation formulas take this format into
account.




B.3. Sheet and table sizing

-

The Excel® sheet and table structure leads to limitations in the number of characterizable elements per
enterprise. The following sizing was carried out to (i) facilitate the reading of entire tables on the
screen (only the sheet 'Technical itinerary per crop block' requires the use of the horizontal cursor),
and (ii) allow the representation of a large diversity of production systems, combining cattle, small
ruminants and monogastrics on the animal side, food, market and forage crops (including permanent
grasslands) in pure, associated or catch form, on the crop side.

Modelled items Excel object Number
Livestock
Ruminant batches
Reproducing females Sheet 2
Growing animals Sheet 2
Fattening animals Sheet 3
Monogastric batches Table 4
Farm concentrates Table line 4
Compound per farm concentrate Table column 5
Food provided per batch
Forages Table line 8
Concentrates Table line 8
Farm manure
Creation Table line 10
Production by ruminants Table line 10
Production by monogastrics Table line 5
Crop
Staple food Table line 2
Crop blocks
Food and market Table line 10
Forage Table line 10
Food/market + Forage Table line 10
Inputs (number per input and per block)1 Table column 3
Forage
Green matter yields Table line 30
Stocks (hay, silage) Table line 9
Economics
Crop purchase prices
Seeds Table line 19
Inputs (number per input)1 Table line 10
Livestock purchase price
Forage Table line Table 15
Crop residues line Table line 10
Concentrates Table line 20
Animals bought outside the farm Table line 7
Fixed costs 10
Sale prices Table line
Food and market crops Table line 15
Forages Table line 15
Crop residues Table line 10
Livestock (animal type) Table 9
Milk Table line 2
Manure 10

For each following input: organic fertilizer, mineral fertilizer, pesticide, hired machinery and hired labour



B.4. Macro buttons

B.4.1. Contents sheet

| Microsoft Excel - (fLIFS 2020.xlsm
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NPK content of fertilisers

Input name

@cirad

Variables which take identical values for every farm

Enter forages and concentrates with their nutrient values given by local references

Enter the different types of animals found on local farms

Enter the energy and protein requirements for growing and fattening cattle

Enter crop names in two separate tables: food/sale; forage

Identify the NPK levels and dry matter contents for the crops and crop residues defined in the preceding sheet
Identify the NPK levels and dry matter contents for organic and mineral fertilisers found locally

Enter names of pesticides, equipment, labour tasks and fixed costs found locally

“Input Variables" sheets
Scenario

Create an organic fertiliser
Create a feed concentrate

Milk production target 1

Milk production from diet 1
Milk consumption on the farm 1
Milk production target 2

Milk production from diet 2
Milkc consumption on the farm 2
Growing 1

Growing 2

Eattening 1

Eattening 2

Fattening 3

Pig - Poultry batches

Manure production

Farm structure

Technical sequence per crop lot

MNPK balance per crop

Forage yields

Forage type

Forage stocks

Purchase prices of crop inputs
Purchase prices of livestock inputs
Fixed costs

Sale prices

Variables which take the specific values of the farm studied

Name the farm and the scenario

Create an organic fertiliser combining animal waste and crop residues

Create a concentrate combining up to five ingredients

Calculate the milk production target of reproduction batch 1

Calculate the milk production allowed by the feed provided to reproduction batch 1

Calculate the quantity of milk consumed daily by the family and the calves of reproduction batch 1
Calculate the milk production target of reproduction batch 2

Calculate the milk production allowed by the feed provided to reproduction batch 2

Calculate the quantity of milk consumed daily by the family and the calves of reproduction batch 2
Calculate the Average Daily Gain allowed by the feed provided to growing batch 1

Calculate the Average Daily Gain allowed by the feed provided to growing batch 2

Calculating the Average Daily Gain allowed by the feed provided to fattening batch 1

Calculate the Average Daily Gain allowed by the feed provided to fattening batch 2

Calculate the Average Daily Gain allowed by the feed provided to fattening batch 3

Define four pig and poultry batches

Calculate the total annual production per organic fertiliser produced on the farm

Describe the farm structure: family, staple food consumption, cultivated land and cropping pattern
Identify yields and technical sequences per crop block

Define a fertiliser application combining organic and mineral fertilisers for a target yield of a given crop
Identify the production cycle of forage crops over 12 months

Identify the kind of forage produced each month for each forage block

Define the starting month of each forage stock

Identify the purchase price of inputs and senices used for crop production

Identify the farm's fixed costs

Identify the purchase price of inputs and semnvices used for animal production

Identify the sale prices of crop and animal productions

“Results” sheets
Extended cropping pattern
Herd size

Green forage balance

Green forage balance graphs
Hay balance

Hay stock balance graphs
Silage balance

Silage stock balance graphs
Crop residues balance
Staple / Market balance
Organic fertiliser balance
Economic results

Intermediate consumption graphs

Proceeds - Profit Graphs

Presentation of the physical bal b supply and d d of resources and economic results
Specify the cropping pattern per crop

List the number of heads per animal type

Specify the monthly forage balance per green forage used by the farm (numbers)
Present graphs of the monthly forage balance per green forage

Specify monthly hay stock dynamics (numbers)

Present graphs of monthly hay stocks

Specify monthly silage stock dynamics (numbers)

Present graphs of monthly silage stocks

Specify the annual balance of crop residues

Specify the annual balance of food and market crops

Specify the annual balance of manure produced and used on the farm

List the annual economic results crop/animal/total

Present graphs of intermediate consumption costs regarding crops and animals
Present graphs of gross products and profits crop/animal/total

'Used for the names and titles provided by CLIFS. The Parameters module allows users to use their
own language when creating their own lists.




B.4.2. Parameter and Input Variable sheets
S|<UDIIBCH rarameters sheets

Input Variables sheets

Update calculations®
Delete data entered in the sheet by the user

Go to the next sheet

v
Go the previous sheet

v
Go to the ‘Contents’ sheet

The “Update” button is red when CLIFS starts and every time a change is made in the numbers
entered. Clicking on it activates all of the calculations in the application, updates the ‘Output variables’
values and switches the button to green.

To go from one sheet to another, the user can use the B and [ buttons, or go back to the ‘Content’
sheet with the @ button and click on the sheet name.

B.5. Color codes

CLIFS uses some color codes throughout the application which helps the user in his/her
manipulations.

Content to be entered by the user (Parameters module - unprotected)

Content to be selected by the user based on a drop-down list previously created or coming from a
cell entered elsewhere (Parameters module; unprotected)

Content to be entered by the user (Input Variable module; unprotected)

Content to be selected by the user based on a drop-down list previously created or coming from a
cell entered elsewhere (Input Variable module; unprotected)

Content automatically copied from a cell entered previously (protected)
Calculated content (Output Variable module; unprotected in order to be eventually copied)
Content provided by CLIFS (protected)
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C. Complete list of the CLIFS sheets as described in the ‘Content’ sheet

« Parameters » sheets D.1 Variables which take identical values for every farm

Feed contents D.2 Enter forages and concentrates with their nutrient values given by local references

Animal type D.3 Enter the different types of animals found on local farms

Requirements for growing cattle D.4 Enter the energy and protein requirements for growing and fattening cattle

Crop name D.5 Enter crop names in two separate tables: food/sale; forage

Crop NPK content D.6 Identify the NPK levels and dry matter contents for the crops and crop residues defined in the preceding sheet
NPK content of fertilisers D.7 Identify the NPK levels and dry matter contents for organic and mineral fertilisers found locally
Input name D.8 Enter names of pesticides, equipment, labour tasks and fixed costs found locally

« Input Variables » sheets E Variables which take the specific values of the farm studied

Scenario E.l Name the farm and the scenario

Create an organic fertiliser E.2 Create an organic fertiliser combining animal waste and crop residues

Create a feed concentrate E.3 Create a concentrate combining up to five ingredients

Milk production target 1 E.4.1 Calculate the milk production target of reproduction batch 1

Milk production from diet 1 E.4.2 Calculate the milk production allowed by the feed provided to reproduction batch 1

Milk consumption on the farm 1 E.4.3 Calculate the quantity of milk consumed daily by the family and the calves of reproduction batch 1
Milk production target 2 E.4.1 Calculate the milk production target of reproduction batch 2

Milk production from diet 2 E.4.2 Calculate the milk production allowed by the feed provided to reproduction batch 2

Milk consumption on the farm 2 E.4.3 Calculate the quantity of milk consumed daily by the family and the calves of reproduction batch 2
Growing 1 E.5 Calculate the Average Daily Gain allowed by the feed provided to growing batch 1

Growing 2 E.5 Calculate the Average Daily Gain allowed by the feed provided to growing batch 2

Fattening 1 E.6 Calculating the Average Daily Gain allowed by the feed provided to fattening batch 1

Fattening 2 E.6 Calculate the Average Daily Gain allowed by the feed provided to fattening batch 2

Fattening 3 E.6 Calculate the Average Daily Gain allowed by the feed provided to fattening batch 3

Pig - Poultry batches E.7 Define four pig and poultry batches

Manure production E.8 Calculate the total annual production per organic fertiliser produced on the farm

Farm structure E.9 Describe the farm structure: family, staple food consumption, cultivated land and cropping pattern
Technical sequence per crop block E.10 Identify yields and technical sequences per crop block

NPK balance per crop E.11 Define a fertiliser application combining organic and mineral fertilisers for a target yield of a given crop
Forage yields E.12 lIdentify the production cycle of forage crops over 12 months

Forage type E.13 Identify the kind of forage produced each month for each forage block

Forage stocks E.14 Define the starting month of each forage stock

Purchase prices of crop inputs E.15 Identify the purchase price of inputs and services used for crop production

Purchase prices of livestock inputs E.16 Identify the farm's fixed costs

Fixed costs E.17 Identify the purchase price of inputs and services used for animal production

Sale prices E.18 Identify the sale prices of crop and animal productions




"Results" sheets

Extended cropping pattern
Herd size

Green forage balance

Green forage balance graphs
Hay balance

Hay stock balance graphs
Silage balance

Silage stock balance graphs
Crop residues balance

Food / Market balance
Organic fertiliser balance
Economic results
Intermediate consumption graphs
Proceeds - Profit Graphs

F.1
F.2
F.3
F.3
F.4
F.4
F.4
F.4
F.5
F.6
F.7
F.8
F.9
F.9

Presentation of the physical balances between supply and demand of resources and economic results

Specify the cropping pattern per crop

List the number of heads per animal type

Specify the monthly forage balance per green forage used by the farm (numbers)
Present graphs of the monthly forage balance per green forage

Specify monthly hay stock dynamics (numbers)

Present graphs of monthly hay stocks

Specify monthly silage stock dynamics (numbers)

Present graphs of monthly silage stocks

Specify the annual balance of crop residues

Specify the annual balance of food and market crops

Specify the annual balance of manure produced and used on the farm

List the annual economic results per crop/animal/total

Present graphs of intermediate consumption costs regarding crops and animals
Present graphs of gross products and profits per crop/animal/total

12



D. Parameters sheets
All of the sheets are illustrated by the case of a virtual Malagasy dairy farm.

D.1. Common characteristics
The ‘Parameters’ sheets provide the contents of the drop-down lists that will be used in the ‘Input
Variables’ sheets (E) when a selection of hame is requested. They also provide some quantitative

values for later use in calculations.

All of the yellow cells in the Parameters sheets are empty when the user opens CLIFS for the first
time.

The user can use any language to enter names since there is no connection with the language
selected in the ‘Contents’ sheet (D.1).

Parameters sheets must be filled in before switching to the ‘Input Variables’ module.

New items can be added when necessary, for instance when new practices are encountered on farms
or are proposed by experts.



D.2. Feed contents

|#] Microsoft Excel - CLIFS 2020 Demo.dsm

< Feed contents
Forage INRA NRC Concentrates HRA NRC
om om
Hame coment| UFL | PO | poig | VEF | MEL | op Name content | UFL | PO | poiE | MEL | ey
(k) = {aika) M
Alfafa {groon) | 2w os1] 148 131 1.10) “Farm concentrate 1 885 1| e7| e
‘Altala hay 952] _073] 10| 100 z
Banagrass [ I )
Barkey (green) 1] _o7i] 15| 75

Barsim 100; 0.50] 50,
Brachiaria ruziziensis 273 0.60} 55/

Cassma

Coconut cake
Chions Cotton cake
Chigris hay
Cowpea
| Doligue
| Geoundne hay
| Kby
| Maize (grean foraga)

Maize slagn
| Masze stran

Faba bean
Fish ponder
Geoudnut cake
| [ Maize bran
[Maize

[Milk powdar
Fce bran
Soya cake

[ Sunflower cake
[Sweet potata
|Whaat bean

| Fasture Jan May

| Pasture June-Sept
Pasture Dct-dec

| Pasture noe feld

| Penissetum kizezi
Radish ffodder)

[Ray Grass

| Ray Grass hay

[Rice straw
| Sorghum
| Stylosanthés guianensis
| Stysosarthés guianensis hay
| Sugarcans
| Veteh
| Wheat straw

Wild grass dry season

|’ Vi grass ramy seasen

.l

The feed contents sheet is split into two tables: one for the Forages and one for the Concentrates.
Two feed systems are proposed: INRA (French) and NRC (USA). Usually only one will be used by the
user. The meaning of and correspondance between the French and American feed value systems are
given in the table below. The feed intake capacity (FIC) is provided only by the French system. FIC is
used for evaluating the % of saturation of a given diet.

INRA NRC Meaning
Poids vif Live weight
UF! NEL Energy
PDIN; PDIE? cP Protein
GMQ ADG Average Daily Gain (g/day)
VEF - Ballast value of forage
Cl - Feed intake capacity of cattle

T Forage unit: calculated as the energy content of 1kg of a given feed divided by the energy content of 1kg of barley, both
measured in calories.

2 The “protein” content of each feed is assessed by two variables PDIN and PDIE corresponding to the quantity of digestible
proteins (measured in grams) allowed by respectively the protein and energy content of the feed.

Warning! If the user does not wish to link milk and meat production with diets for cattle, the columns
characterizing feed values can remain empty. However, it is still required to enter the names of
forage and concentrates with their dry matter content.

The four upper lines of the Concentrate table are filled in automatically from the content of the ‘Create
a feed concentrate’ sheet (E.3), where these concentrates are defined.

Warning! When a concentrate can be produced on-farm, its name must be the same as the
corresponding crop defined in the ‘Crop name’ sheet (D.5). For instance, maize, whose grains can be
consumed by both humans and animals.

Up to 68 forages, 64 basic concentrates and 4 mixed concentrates produced by the farm can be
characterized. It is advisable to sort the list in alphabetical order to facilitate the search for a feed in the
subsequent drop-down lists of choice.
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D.3. Animal type

E Microsoft Excel - CLIFS 2020 Demouxlsm

1« Animal type

Name of animal type
Breeding sow
Broiler
Calf
Cull cow
Draught cattle
Ewe
Fattening cattle
Fattening pig
Goat
Heifer 12-24 maonth
Heifer 6-12 month
Lactating cow
Lamb
Laying hen

In this table, the user enters the names of the types of livestock likely to be found on the farms he/she
works with. As shown here, these names can cover a wide range of types since CLIFS allows both
ruminants and monogastrics to be included in the scenarios.

15



D.4. Requirements for growing cattle

] Microsoft Excel - CLIFS 2020 Demoadsm

S>> Requirements for growing cattle
TFeed value system | INRA Live weight (kg)
160 200 250 300 350 400 450 500 550 600 650 700 750
Type Calf Energy 1.9 24 28 32 36 4

208 21 286 31 35 39 43
400 24 29 34 39 43 47
600 28 33 38 43 48 52
800 32 37 43 48 53 538

ADG (g/day) 1000 36 42 48 54 59 65
1200
1400
1600
1500
150 200 250 300 350 400 450 500 550 600 650 700 750
Protein 140 175 205 235 285 290

200 190 230 265 295 330 360
400 240 280 315 350 385 420
600 285 325 365 400 435 470
800 330 370 410 445 480 515

ADG (g/day) 1000 370 415 450 485 520 555
1200
1400
1600
1800
Feed intake capacity 35 46 56 66 75 B85
Live weight {kg)

150 200 250 300 350 400 450 500 550 600 650 700 750

Type Heifer 12-24 month Energy : . . . : . .
200 ; 3.5 3P 43 47 50 54 57

400 34- .38 43 47 51 55 58 B2
600 38 42 47 51 55 60 654 58
800 42 47 51 56 61 65 7.0 75
ADG (g/day) 1000 46 54 560 64 BE T2 ¥ 83
1200
1400
1600
1800
150 200 250 300 350 400 450 500 550 600 650 700 750
Protein : . - : .
200 3 294 326 357 389 421 454 489
400 35 350 384 418 452 488 526 568
600 366 402 438 473 510 548 589 634
800 413 451 487 524 561 600 642 G688
ADG (g/day) 1000 453 496 533 570 607 646 687 729
1200
1400
1600
1800
Feed intake capacity 45 53 61 B35 N6 84 91 9D

Contrary to lactating cows, for which requirements are calculated based on equations (E.4.2), energy
and protein requirements for growing cattle are based on tables depending on the type of animal.
Each value corresponds to a given live weight and a targeted ADG (Average Daily Gain). The user
can select the feed system used in the tables (INRA or NRC) at the top of the sheet. This information
is just a reminder with no relation to the tables themselves and the subsequent calculations. Up to 10
tables corresponding to 10 different types of animals are provided.

Nota bene: the selection of the feed system is made in the sheet ‘Scenario’ (E.1). It conditions the
calculations made in the livestock sheets.

Warning! If the user does not wish to link meat production with diet for growing and fattening cattle,
he/she should just leave these tables blank.
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D.5. Crop name

"] Microsoft Excel - CLIFS 2020 Demouxlsm

&<>lgic: Crop name

.Food and market crops Forage crops
= Ratio 5 Conversion
Crop name Hesidues Grain/Residues Use Crop name Gresh Meoe Hay name Silage name Lpnvession Green-
name 2 name Green-Hay 5
(raw material) Silage
Bean |silage Alfafa Alfafa {green) Alfafa hay 0.244
Cabbage Hay Banagrass Banagrass
Cassava Barley Barley (green)
Cowpea Bersim Bersim
Groundnut 2,00 Brachiaria ruz Bragh\ar\a
Groundnut hay ruziziensis
Maize Maize straw 1,25 Chloris Chloris Chioris hay 0,287
Potato Kikuyu Kikuyu
Rice paddy Rice straw 1.00] Maize green forage ,Ma‘ E: e
Sorghum Maize silage Maize silage Maize silage 1,000
Soya (grain) Oat Oal
Sweet potato Penni. kizozi Penissetum kizozi
Tomato Radish {fodder) Radish (fodder)
Wheat Wheat straw 3.00] Ray Grass Ray Grass Ray Grass hay 0,318
Sorghum Sorghum
g Stylosanthés Stylosanthés
SRS guianensis guianensis ha 0471
Sugarcane Sugarcane
Vetch Vetch

CLIFS split crops into two types: (i) food and market crops that are consumed by the family or sold,
and which may produce residues that can be consumed by ruminants, and (ii) forage crops that are
only used to feed ruminants and can be consumed green or as hay or silage.

The names of food and market crops are directly entered here, while their corresponding residues
names are selected in the list of forages already defined in the “Feed contents” sheet (D.2). When a
residue is defined for a crop, the ratio grain weight/residue weight in raw material has to be entered. It
will be used to calculate the residue biomass produced according to the crop yield in terms of grain or
equivalent product.

Warning! When a crop product can be used directly as a concentrate, the crop name must be the
same as the corresponding concentrate name defined in the ‘Feed contents’ sheet (D.2). For
instance, maize, whose grains can be consumed both by humans and animals.

Likewise, the forage crop names are directly entered here, and their equivalent forages (green and
eventually hay and silage) names are selected in the list of forages defined in D.2. The conversion of
green yield into hay and silage yields is based on a ratio calculated automatically (Eq.1).

Up to 68 names per type of crop can be entered.

17



D.6. Crop NPK content

] Microsoft Excel - CLIFS 2020 Demo.xdsm

Sl<i>lvlic

Crop NPK content

—_
Export of nutrient per ton of dry matter produced (kg/t DM)

Food and market crops Crop residues Forage crops
DM DM DM
Crop name N P K content Residues name N P K content Crop name N P K content
la’kg) la'kg) la/kg)
Bean 375 4.5 2.5 Alfafa 20.0 4.0 4.0 350.0
Cabbage 20,0 25 8.0 Banagrass
Cassava 4.5 0.7 35 Barley
Cowpea Bersim
Groundnut 450 4.0 6.0 800.0 Groundnut hay 20,0 5.0 5.0 832.0 Brachiaria ruz
Maize 20.0 3.5 35 860.0 Maize straw 14.0 1.5 25 870.0 Chloris
Potato 45 1.8 4.5 Kikuyu
Rice paddy 16,0 35 25 850.0 Rice straw 6.0 1.0 3.0 900.0 Maize green forage
Sorghum 16.5 3.5 25 Maize silage
Soya (grain 75.0 8.0 178 Oat
Sweet potato 5.0 1.0 55 Penni_ kizozi
Tomato 5 04 1.3 Radish (fodder)
Wheat 275 4.0 7.0 Wheat straw 954.0 Ray Grass
Sorghum 275 25 20.0 424.0
Stylosanthés g. 2715 3.0 10.0 190.0
| Sugarcane
Vetch

CLIFS proposes the calculation of apparent NPK balances as a way to check the consistency of
fertilizer doses applied to crops with their yields (E.11.). These balances compare the amount of NPK
exported by the crop according to its yield and its NPK content with the NPK quantities provided by the
fertilisation applied.

This sheet allows the user to enter the NPK contents of the crops listed in the ‘Crop name’ sheet D.5
(kg/ton DM of product). The names appear automatically in the sheet, split into food and market crops,

residues, and forage crops.

As shown in this example, it can be difficult to find the NPK figures for each case. However, missing
data have no impact on the main outputs of CLIFS since NPK balance calculations are optional and
disconnected from the rest of the software.
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D.7. NPK content of fertilisers

z‘ Microsoft Excel - CLIFS 2020 Demo.xlsm

&S<|D Il NPK content of fertilisers

—_—
NPK content of fertilisers (kg/ton DM)

DM content

Name N 15/ K {alka) Daily quantity of excreta produced by pigs and poultry
Created fertiliser (cf. ‘Create an organic fertiliser’ sheet) MName Quantity (kg/day/head)
Farm cow manure 10 S 7 500 Breeding sow 16
Sewage powder 13 3 6 800 Brailer 0.1
Pure pig manure 5 4 h 200 Fattening pig 4
Chicken manure 20 35 20 700 Laying hen 01
Fattening pig manure 6 3 4 500

Rawv animal excreta

Cattle fasces 19 8 17 400
Ewe faeces 10 10 5 700
Pig manure 5 4 5 100
Chicken manure (dry) 20 35 20 900

Mineral fertilisers

Urea 460 - -
13-13-0 130 130 -
Ammaonium phosphates 18 46 -
13-26-13 13 26 13

The NPK contents of fertilisers required to calculate the nutrients input applied on a crop are entered
in this sheet according to the kind of fertiliser, i.e., raw animal excreta produced by herds and mineral
fertilisers.

Moreover, CLIFS includes the possibility to create on a given farm organic fertilisers mixing excreta
and crop residues like rice straw (E.2).The names of these fertilisers as well as their corresponding
NPK contents are automatically reported here.

The user must also enter here the quantities of excreta produced by the categories of pigs and poultry
present, assuming these types of animals are encountered on the farms with which he/she works.
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D.8. Input name

1| Microsoft Excel - CLIFS 2020 Demo.xdsm

<]>luokc Input name

Pesticides Rented equipment Task Fixed costs
Cypermethrine Land preparation All Permanent staff
Deshormone Harvest
Glyphosate
Lenthiam
Rifit
Gaucho

LD

This sheet is dedicated to the input names found in the user’'s working area and likely to appear on a
given farm. It is split into pesticides (herbicides, fungicides, insecticides, others), whether synthetic or
organic, rented equipment (defined either by the equipment itself or by the task which uses it), tasks
employing hired labour, and fixed costs.
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E. Input Variables sheets
This section regroups all the sheets used for characterizing a scenario on a given farm.

E.1. Creating a scenario and selecting the feed value system

z‘ Microsoft Excel - CLIFS 2020 Demo.xlsm

I C BH Scenario SA1

|Farm name |BH | |Scenario name |SA1 ‘
|Farmer surname |Ranasuavinjanahary | |Date | 18!04!11‘
|Farmerﬁr5t name |Ellaise Honoré |
|Farm location |Lac Aloatra |

[Feed value system [INRA

The ‘Input Variables’ module starts with the ‘Scenario’ sheet where the designed scenario is
characterized by the farm name and location, the farmer’s surname and first name, the scenario name
and its date of creation.

From this point on, the name of the farmer and of the scenario appear on the upper bar of each sheet
of the ‘Input Variables’ and ‘Results’ modules.

This sheet also includes the choice (between the French INRA system and the American NRC
system) of the feed value system dedicated to cattle. This selection must be consistent with the feed
values entered in the ‘Feed contents’ sheet (D.2), assuming the user works only with one of these two
systems. This choice determines the nature of the equations used to calculate milk and meat
production for a given diet (E.4 ; E.5 ; E.6).

This choice has no impact on the calculations if the user has inactivated these equations in the sheets
D.2,D.4,E4.2,E5 &E.6.

INRA (Ed.), 2007. Alimentation des bovins, ovins et caprins. Besoins des animaux- Valeur des
aliments. Tables INRA 20 07. Quae Editions, Paris, France.

NRC, 2001. Nutrient Requirements of Dairy Cattle, 7th revised edition. National Academy of Sciences,
Washington, DC, USA. https://doi.org/10.17226/9825
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E.2. Creating an organic fertiliser

Z‘ Microsoft Excel - CLIFS 2020 Demo.xlsm

Create an organic fertiliser

SA1

<> CH B4

kg/ton DM {analyzed)

kgfton DM (calculated)

Fertiliser name Excreta % Straw % DM( pol N P K N 2 K

(a'kg)
Farm cow manure Cattle faeces 30,0 |Rice straw 70.0 500 10 3 T
Sewage powder Cattle faeces 100,0 800 128 25 56 13 3 6
Pure pig manure Pig manure 100.0 200 5 4 )
Chicken manure Chicken manure {dry) | 100.0 700 20 35 20
Fattening pig manure Pig manure 50.0 |Rice straw 50,0 500 3 3 4

nota-bene: to be created even when the fertiliser consists of only one ‘base ingredrient' (e.g. pure pig manure)

This sheet allows the user to create organic fertilisers specific to the farm studied and the scenario
designed. The user gives a name to each fertilizer used on the farm or likely to be used, and
characterizes it with (i) its excreta name selected from the list entered in D.7., (ii) the excreta
proportion in the fertilizer, (iii) the straw eventually used in combination with excreta, selected amongst
the residues defined in D.5.

With these three data, CLIFS calculates automatically the NPK content of the created fertilizer
according to the nutrient content of each of its components (Eq.2). These figures can be replaced by
figures drawn from farm analyses when they differ from the one calculated.

Entering the dry matter content of the fertilizer is optional but required if NPK balances per crop are to
be calculated.

Warning! When a fertiliser is composed of only one type of excreta without any other addition, it also
must be created in this sheet to appear in the list of organic fertiliser that can be used on the farm and
in the organic fertiliser balances (e.g., ‘Pure pig manure’ and ‘chicken manure’ in the example above).
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E.3. Creating afeed concentrate

|E Microsoft Excel - CLIFS 2020 Bemo Madaxism.

> C] =] Create a feed concentrate SA1

Composition (for 100 kg Raw Matter)

Ingredient 1 Ingredient 2 Ingredient 3 Ingrediant 4 Ingredient 5 Total
Name 1 kg 1 Name 2 kg2 MName 3 kg 3 Name 4 kg4 Name 5 kg5
Farm concentrate Maize 22 Cassava 22 Rice bran 43 Groudnut cake 13 100

Name

Name DM content (g/kg Feed value
R} UFL PDIN PDIE NE_ CP
Farm concentrate 686 093 87 80
Name Cost per kg Cost per UFL Cost per PDIN o Cost per CP

NEL

Farm concentrate 400 42918 461

nata-bene’ thess calculations raquife the purchass costs of sach compound to ba previously entered in the "Animal Purchass Frics® shest

Farmers may prefer to make their own concentrates rather than buying them, either with basic
ingredients bought on the market or with their own crop production. CLIFS provides the possibility to
create four on-farm concentrates, each concentrate consisting of up to five compounds.

The user starts by giving a name to each created concentrate. This name will appear in D.2 and in
every drop-down list used when a concentrate name is required. He/she then selects the name of
each ingredient from the list of basic concentrates defined in the ‘Feed content’ sheet (D.2) and enters
its proportion (in kg for 100 kg of raw matter). The sum of all of the quantities of ingredients must be
equal to 100. Otherwise, the total cell is red. Once these data are entered, CLIFS calculates
automatically the dry matter content and the feed value of the created concentrate that appear in D.2

(Eq.3).

It also calculates the cost of the concentrate (per kg and per unit of energy and protein), assuming that
the unit prices of the ingredients have been entered in the ‘Purchase prices of livestock inputs’ E.16
(Eqg.4). At this stage, the calculation considers that all of the quantities have to be purchased on the
market. The objective is to compare the price of the produced concentrate with the price of similar feed
on sale outside the farm.

Warning! The total cost of concentrates calculated in the ‘Economic results’ sheet (F.8.1.) takes into
account the annual balance of each ingredient produced on the farm according to its consumption by
the family and the livestock. If the balance is positive, CLIFS considers that the cost of this ingredient
is null. If it is negative, the purchase price is applied to the missing quantities.
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E.4. Milk production

CLIFS provides the possibility to create two batches of breeding females that may be lactating cows
(dairy or suckler), goats, ewes, or even other species (camelids for example). The calculation of
monthly milk production from each batch is based on three sheets per batch:

. ‘Milk production target’ (E.4.1) calculates the monthly production of the batch that the farmer aims to
achieve considering the batch size, the milk production curve of its average female, and the birth
distribution from January to December.

. ‘Milk production from diet’ (E.4.2) calculates the monthly production of the batch according to the
daily diet supplied to the average female from January to December. This production is equal to the
production target when equation Eq.12 is inactivated for cattle, and always for the other species.

. ‘Milk consumption on the farm’ (E.4.3) subtracts from the previous sheet the milk consumption by the
suckling young and the family. That sheet provides the quantities of milk that can be sold monthly on
the market or to dairies.
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E.4.1. Milk production target
z‘ Microsoft Excel - CLIFS 2020 Demo Madaxdsm . — -
Sl<>-lEic BH Milk production target Batch 1 SA1
-.Kind of female Lactating cow
Definition of the lactation curve per female Lactation curve (l/day per month after birth)
Duration of lactation (month) 10 160
Duration of drying off (month) 2 14,0 1~
Month of lactation peak (n} 2 120 /
Production at lactation start (I/d) 9 100 ,/
Production at lactation peak (I/d) 15 80
Production at the last lactation month (I/d) 4 .
[Total production over 12 months [ 2835 W \
2,0 \
Average number of births per female 1 00
aoa 2 4 B 5 T B8 B @ g
Live weight (kg) [ 550 ]
Month after parturition 1 2 3 4 5 6 7 8 9 10 " 12
9.0 15.0 13.6 123 10.9 9.5 8.1 6.8 54 4.0

Birth distribution over the year Calculate the production target per day, per month and per year for the batch (1)

Births per month January February March  Apri May June July  August September October November December

January Daily average per female 58 45 1,3 6.0 13,0 14,1 12,7 11,3 10.0 8,6 T2
February Daily total 175 134 4.0 18.0 39,0 423 381 34.0 299 258 21,8
March Monthly total 543 375 124 558 1170 1310 1182 1020 926 773 670)
April Annual total 8650
May 2
June 1 Monthly milk production target (I/month)
f"f 1400
ugust
September 1200
October 1000
November 200
December
Total births 3 0

400
Total reproducing females 3

200

@4
S
FRFT IS S FLS IS
& & ot o & &
« o &

The user starts by selecting the type of female characterizing the batch from the list of animal types
defined in the ‘Animal type’ sheet (D.3.).

The user then defines the lactation curve of the average breeder by entering the following five values,
which produce a simplified curve in three segments:

e Duration of lactation (months)

e Duration of drying-off (months)

e Month after birth of lactation peak

e Production of milk at lactation start (I/day)

e Production of milk at lactation peak (I/day)

e Production of milk at the end of lactation (I/day)

The lactation curve is then calculated and displayed both as a table and as a graph on the sheet
(EQ.5).

Warning! To make crop and livestock cycles coincide, the lactation curve cannot exceed 12 months.
When dairy farmers keep their cows in production over a longer period, the user has to create a
“virtual” curve providing the same amount of milk during 12 months.

The total targeted milk production for the lactation of the average female of the batch is then
calculated (Eq.6).

The average number of births per female is then entered. It is usually one for cows, but it can be more
for ewes and goats, for instance.
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The live weight in kg of the average female is then entered, and the births are distributed monthly
between January and December.

Based on these data, CLIFS calculates (i) the number of reproducing females (Eq.7), (ii) the average
daily milk production per female, and (iii) the daily, monthly and total milk production of the batch
(Eq.8). The monthly production of the batch is displayed in a graph.

E.4.2. Milk production from diet

z‘ Microsoft Excel - CLIFS 2020 Demo Mada.xism

SI<P>-RC -

“For the average female

Milk production from diet Batch1  sa1

Caution: Production based on the diet are only calculated for lactating cows

For lactating cows
Live weight (ks 550 Interval calving-conception (month 3
Calf birth weight (kg £5 Milk production of the batch according to the diet {I/day)
Forage Janusry February March  Aprl  May  June  July  August Ssptember October November December| | 5o
Vetch [ 16 16 8 s
Stylosanthés guianensis hai 6 6 £ 5 3 5 S
Chioris 20 20 20 24 24 20 20 20 20 20 20 20] | %@ K/
Groundnut hay. 1 1 35
Wild grass rainy season 2 20 18 20 22l | 2o l
oat 4 8§ 8 5 1 yi
25 //
K /i
15 o
E Manth afet bith - N\ i
1 = 4 5 6 7 8 9 10 1 12 \ l’
Farm concentrate 1.0 1.5 3.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 5
a T T :
ot o o B G e B b b b
& & F = F &
¥ L s *Q@ d .,304& QE,L?'
——Production from diet  ——Production target
Milk production (I January Februsry March  Apri _ May  June  July  August Sepiembe Oclober November December
% Forage saturation 99 91 89 86. 87
Production from energy 19 15 3 0 23 35 43 40 35 32 27 23
Praduction PDIN 44 39 2% 32 42 49 54 56 59 56 45 46
Production PDIE 48 43 33 Bl 33 44 46 46 47 45 38 49
Praduction from diet 19 15 3 a 3 35 43 40 35 32 o 23
Production targst 18 13 4 18 39 42 38 k2] 30 26 22)
% Diethtargst 110 11 73 126 90 102 105 103 108 106 104]
Daily effective production 18 13 3 o 18 35 42 38 34 30 26 22
|ffemale/da 58 4.5 1.1 0.0 6.0 11.7 14.1 127 file 10,0 8.6 7.2

This sheet has two objectives: (i) to characterize the diet distributed throughout the year to the animals
in a batch as part of the balance calculation for forage and food/market crop productions at the farm
level; (ii) for cows only to calculate the milk production of the batch by comparing the milk production
from the diet and the target defined in E.4.1. In this respect, two variables are entered: (i) interval
between calving and conception in months, and (ii) weight of calf at birth (kg). These data are used to
calculate the forage saturation due to the diet (Eq.9) and the gestation requirements according to the
month after calving (Eqg.10).

The percentage of forage saturation of the daily diet is used to evaluate its relevancy in terms of
ingestion by the average cow of the batch. A percentage superior to 100 indicates a diet that is too
voluminous to be ingested. In this case, the corresponding cell turns red and the user must diminish
some of the quantities distributed to achieve a ratio inferior to 100.

Warning! The concentrate quantities are not included in the calculation of this percentage. It
consequently is recommended to target a forage saturation below 95%.
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Warning! To inactivate these calculations the user does not enter any value for the two
variables “Interval calving-conception” and “Calf birth weight”. In this case, as well as for ewes
and goats, for which these equations are unavailable, the milk production is always the target one.
Then it is assumed that the diet entered in the sheet is sufficient to achieve this target and adapted to
the feed intake capacity of the average animal.

The diet is entered monthly for the average reproducing female, in kg gross matter of feed per day.
Two tables are used: the forage feeds are entered according to the calendar month (January to
December) and the concentrates according to the month after calving. This difference is justified by
the fact that dairy farmers usually adapt concentrate quantities to the females’ lactation stages. Up to
eight forages and eight concentrates can be entered for each batch.

For the cows only, monthly milk production from the diet is then calculated (Eq.12) based on the
energy and protein supply of the diet (Eq.11).

Five monthly milk productions are then displayed in the table: energy-based, protein-based (two
values in the INRA system, one in the NRC one), diet-based (minimum of energy and protein-based),
target-based, and effective (minimum of the diet and target-based).

CLIFS displays the monthly milk production curves due to the diet (red line) and targeted (blue line) on
the same graph. The user can then compare the two curves and attempt to adjust them by correcting
the diet. A production deficit indicates a lack of nutritional intake or an overly ambitious target, while an
excess indicates that the diet is too rich or that the target is too low.

E.4.3. Milk consumption on the farm

z‘ Microsoft Excel - CLIFS 2020 Demouaxdsm

G BH Milk consumption on the farm Batch 1 A1

o Marketable production per month (I}
Milk ption by sucker young 0
Month Viday _|% births |

1 3] 100 1000
3l 100
3 100 BOo

o |on [ o

Sucker young sold per year
Animal type n o | B W
Calf 2

Family milk consumption {l/day) 1

Marketable production of milk {I)

January February March  April May June July  August Septembel Dctober November December
Daily total 17 12 2 3 25 32 34 33 29 25 21
Monthly total 512 347 67 341 755 1000 1058 990 895 743 639)
Annual total 7346

o
RGPy

Milk produced by lactating females can have three destinations: (i) suckling young kept on the farm for
up to 6 months; (ii) family consumption, and (iii) sale. CLIFS calculates these three components once
the user has entered (i) the daily consumption of milk per suckling from month 1 to month 6 after birth
jointly with the proportion (%) of young kept on the farm each month, and (i) the family daily
consumption of milk (Eq.13).

The monthly amount of marketable milk is displayed on a graph.

On the same sheet, the user enters the number of young marketed during the year. This value will be
included in the animal economic proceeds (Eq.25) once the sale price per head is entered (E.18).
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E.5. Growing ruminants

z| Microsoft Excel - CLIFS 2020 Demo.xism

< BH Growing Batch 1 SA1

[Batch name | Heifer 12-24 month | Caution: ADG based on the diet are only calculated for cattle
Live weigth start (kg) 300
Live weigth end (kg) 550
Growing duration (day) 365
|Batch size | 1|

Energy |Protein

|ADG targeted (g/d) | 685' Requirements for ADG targeted 55 510
Forage January February March Apri May June July August September October Movember December
Stylosanthés guianensis hay 3 3 3 3 3 3 3
Chloris 15 15 15 15 15 15 15 15 15 15 15 15|
Wild grass rainy season 10 10 10 10 10
C trates January February  March April May June July August October MNovember December
Farm concentrate 25 25 25 25 2 2 2 2 2 2 2 2.5
% Forage saturation a7 97 97 97 98 98 98 98 98 98 98 97]
Energy 6.5 6.5 6.5 6.5 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.5
Protein 781 781 781 781 658 658 658 658 658 658 658 781
ADG from diet (g/d) 800 800 800 800 800 800 800 800 800 800 800 800

#N/A is displayed when feed intake is below the minimum requirement. The maximum ADG allowed is displayed when feed intake exceeds the
maximum requirement.

CLIFS allows the user to include two batches of growing livestock on the farm (sheets ‘Growing 1’ and
‘Growing 2). This category includes various types of animals whose names have to be defined in D.3,
such as young females kept to eventually replace reproductive ones, male breeders, traction animals
or living savings livestock. They consume feed during this growing phase, which has to be included in
the balances calculated at the farm level.

To characterize these two batches, the user enters the following variables:

. The name of animal type a, selected from the list created in D.3;

. The starting and ending live weight of the average animal in kg. The two values can be equal, when
the animal maintains the same weight throughout its duration in the batch (ADG=0);

. The duration in the batch in days;

. The batch size (head number);

. The forage and concentrates quantities supplied daily to the average animal from January to
December (kg gross matter).
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The following calculations are then made for the average animal of the batch (Eq.14) for cattle only
and if the user has filled the table of feed requirement corresponding to the selected animal
type (D.4):

» Targeted Average Daily Gain (ADG)

Warning! The two cells concerning energy and protein requirements linked to the targeted ADG
display #N/A when the calculated ADG is below the values entered in the tables D.4. The user has to
readjust the starting and ending live weight and the growing duration in days in order to get a value
for the targeted ADG included in the table corresponding to the selected animal type.

Energy and protein requirements linked to the targeted ADG
Monthly forage saturation (%)

Daily energy and protein supplied by the diet
Corresponding ADG allowed by the diet

YV VYV

Nota bene 1: in the INRA system the calculations are made twice for protein (PDIE and PDIN) and the
minimum ADG is considered.

Nota bene 2: if the amount of energy or protein supplied is higher than the maximum found in the table
for the average live weight considered, CLIFS takes these maximums into account in the calculation of
the ADG allowed by the diet.

Nota bene 3: for simplicity, CLIFS does not consider the monthly increase of live weight throughout the
growing period but takes only the average between the start and end.

The value displayed in the bottom table can be compared by the user with the targeted ADG. In case
of a wide gap, the diet can be adjusted for the two values to coincide.

Warning! The ‘ADG from diet’ cells may display #N/A when data are entered. The user must click on
the Update button to make the calculated value appear in each cell.

If the user has not filled in the requirement tables, as well as for goats and sheep, there is no
calculation of ADG from the diet. It is assumed that the diet entered is compliant with the targeted
ADG.
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E.6. Fattening ruminants

'._7‘ Microsoft Excel - CLIFS 2020 demo.xdsm

<> Eic BH Fattening Batch 1 SA1

Batch name | Fattening cattle | Caution: ADG based on the diet are only calculated for cattle
Live weigth start (kg) 400 Starting date (day/month) 0110
Live weigth end (kg) 500 Number of fattened animals 1
Fattening duration {days) 120 With purchased heads 1
[ADG targeted (g/d) [ 833
Forage Q/day
Stylosanthés guianensis hay 5
Chloris 8
Concentrates Q/day
Farm concentrate 45
Energy Protein
Requiraments for ADG targeted 8.00 176]
Diet value 8.60 787
|”.-’a Forage saturation Adopted value 8.60 787
|ADG from dist (g/d) 800 Allowable ADG (g/d) 800 800]

#N/A is displayed when feed intake is below the minimum requirement. The maximum ADG allowed is displayed when feed intake exceeds the
maximum requirement.

CLIFS allows the inclusion of three batches of fattening ruminants on the farm (sheets ‘Fattening 1’,
‘Fattening 2 and Fattening 3). These animals are supposed to stay on the farm for a given period
when they are fed to gain weight before sale. The feed consumed during this fattening period has to
be included in the balances calculated at the farm level, and the animal sales in the economic results.

CLIFS considers that these animals receive the same diet during the entire fattening period,
corresponding to their average live weight. If the period is too long for this assumption to be relevant,
the user can split it in two or three sub-periods corresponding to two or three batches with the same
animals at various starting and ending weights.

The variables to be entered and the calculations made are similar to those for growing batches
(Eq.14):

. The name of the animal type, selected from the list created in D.3.

. The starting and ending live weight of the average animal in kg

. The growing duration in days

. The starting date of the fattening period (day/month: dd/mm)

. The number of fattened animals in the batch

. The forage and concentrates supplied daily to the average animal throughout the fattening period (kg
gross matter).

. An additional variable is required for the number of animals in the batch purchased outside the farm
in order to be fattened.

Nota bene: since only one diet is simulated for the batch, CLIFS provides three values of energy and
protein: (i) the values required to achieve the targeted ADG, (i) the energy and protein values provided
by the diet, and (iii) the values adopted according to the comparison between the diet values and the
values required to achieve the maximum ADG corresponding to the average live weight.
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Warning! The ADG from diet cells may display #N/A when data are entered. The user must click on
the Update button to make the calculated value appear in each cell.

As in E.5, if the user has not filled in the feed requirement tables, as well as for goats and sheep,
there is no calculation of ADG from the diet. It is assumed that the diet entered is compliant with the
targeted ADG.
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E.7. Pig and poultry batches

¥ Microsoft Excel - CLIFS 2020 Demo.xism

S<P>lE

BH Pig - Pouliry batches SA1
Batch 1 Batch 3
Type of animal Breeding sow Distributed feed Total quantity (kg)* ||Type of animal Laying hen ‘ Distributed feed Total quantity (kg)*
Permanent heads 2| |Maize 500| |Permanent heads 10 Mze 500]
Purchased heads Purchased heads
Sold heads Sold heads
Duration in batch {day) 365 Duration in batch (day) 365
Batch 2 Batch 4
Type of animal Fattening pig Distributed feed Total quantity (kg)* ||Type of animal Broiler ‘ Distributed feed Total quantity (kg)*
Permanent heads Maize 500] [Permanent heads \Mize 250)
Purchased heads Purchased heads 50
Sold heads 5 Sold heads 50
Duration in batch (day) 120 Duration in batch (day) 90

*nota bene; total consumption per bateh, per year and per feed

3000

Total eggs sold

CLIFS allows the inclusion of four batches of monogastric animals selected in the list of names the
user has created in D.3.

Each batch is composed of permanent and possibly purchased animals that stay for a given period
during which they receive a given diet before eventually being sold. This structure is characterized with
the following variables:

. Name of the animal type

. Number of permanent heads

. Number of purchased heads

. Number of sold heads

. Duration in the batch (days)

. Distributed feed selected within the concentrate list in D.2. For simplicity the values entered are the
annual quantity per concentrate for the whole batch (kg). Up to 8 concentrates can be entered.

. The total number of eggs sold during the year.

These variables will be used to calculate the quantity of manure produced by each batch, the balances
of food/market production and the economic results of the farm.

Warning! Permanent heads stay on the farm throughout the year, while sold heads stay only during
the duration of fattening or production. An individual is either permanent or sold and the total size of
the batch is equal to the permanent plus the sold head numbers.
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E.8. Manure production

#] Microsoft Excel - CUIFS 2020 Demaudzm

BH Manure production SA1
tymber.of v pds” Dyration of sipbiingC
Real {if (Average| Real (if )
] differant e {n_r Ive | diflerent . | Tl i Da_lly i - Crrm Loss rate Aan_ual Kind of M"!"’
Batch Aanrral Qype e Maxd Maxi icaleulstio| duration of | Kind of manure | Kind of excreta rate for quantity of quantity of
e bt H tabling (h) excreta rel manure (ki TESHIUES | o cidues (k)
maa) Lt (hg) | maoa) | el ol
[Ruminants 2 i
Dreeding femals 1 Lactating cow Fil 3 2| 550 I 3655 G5 24|Farm cow manurd Catthe fasces 1.00 10 J0113|Rice straw 23187|
Dreeding female 1 Lactating cow 1 ] 1 550 § 3657 65 24| Sewage powder |Cattle fagces 0.20 10 503|
Growing 1 Heifer 12-24 maonth 1 1 1 425 i 385 3E5 12|Farm cow manurd Cattle fazces 1.00 10 5B1T|Rice straw 4479
Fatiening 1 Fatiening cattle 1 1 450 120; 120 24|Farm cow manurg Cattle fasces 1,00 10 4050(Rice straw g
Pig and poultry
Pig - Poultry 1 Breeding sow 2] 2] 3657 65 10]Fure pig manure |Pig manure 1.00 50 AJa0|
Pig - Poultry 2 Fattening pig 5 5 1200 120 24 |Fattening pig mar Pig manure 0.50 2 1920|Rice straw 1162
Pig - Pouliry 3 Laying hen 10 10 365 365 24|Chicken manure | Chicken manurs 1.00 10 323
Pig - Poultry 4 Brailer 50 50 503 50/ 24(Chicken manure |Chicken manure [t 1.00 10 405
*By defaull the “Total heads® of the balch entered on the sheels "Milk producion from del”, Fallening 1,23, Grawing 1.2

Otharsise: anter the real Agure (if 185 than the total heads)
**Dy defaull the total presence duration of the balch on the farm
Othvaraas e antar tha feal Bgure (f 1852 1han tha tatal presence duraian}

Organic manure production is calculated from a set of variables entered in the sheet of the same
name which is split into two parts, one for ruminants (milk production, growing and fattening batches),
and one for monogastrics. This separation is due to the fact that the quantities of excreta produced by
ruminants are calculated based on an equation (Eq.15), while those produced by monogastrics are
based on daily quantities per head entered in D.7. However, the variables to be entered in both parts
are the same:

. Name of the batch selected in the batch list. The corresponding animal type appears automatically.

. Number of heads involved in manure production in the selected batch. The number has to be entered
if it is less than the batch size (b* index in Eq.15). Otherwise CLIFS takes this size directly into
account.

Average live weight, which is used for calculating the cattle manure production, is recalled
automatically (not applicable for monogastrics).

. Duration of stabling in days. This variable has to be entered if the duration of stabling is different from
the total duration period of the batch. Otherwise, CLIFS takes this duration directly into account for
growing and fattening batches. For reproducing females, the duration is always equal to 365 days.

. Daily duration of stabling (hours). This variable is comprised between 1 and 24 hours according to
the way animals are managed during the day. This value is considered to be homogenous during the
duration of the stabling period.

. Type of manure selected from the list of organic fertilisers defined in E.2. The ‘Excreta type’ and
‘Straw type’ columns are filled in automatically from this sheet.

. Conversion rate for excreta = 1.00 if the unprocessed excreta is used, < 1.00 if excreta is dried when
the manure is processed.

. Loss rate (%). The losses concern only the quantity of manure produced and not the corresponding
guantity of residues used.

Based on this set of variables, CLIFS calculates the total annual amount of manure produced by the
selected batch and the total corresponding amount of crop residue required (Eq.15).
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E.9. Farm structure and cropping pattern
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& c BH Structure and cropping pattern SA1

Family Food and market ing pattern |rFarrn cropping pattern®

Number of children < 15 years 2 Code Name Crap 1 Crop 2 Area (ha) _|[Faod and market crops 5,25

Mumber of people > 15 years 4 SM1 | Rice paddy |Rice paddy 4.25] Forage crops 0,80

Eguivalent Child / Adult 0.5 SM2 | Groundnut  |Groundnut 0.10||Total area (ha) 6,05}
SM3 Maize Maize 0.30||% Food and market crops 86.78]

Staple food ion of the famil: sS4 % Forage 13.22

Staple food crop 1 (SF1) Rice paddy SMS

Annual req SF1 (ka/people) 320 SME

Staple food crop 2 (SF2) Maize SMT. Cropping pattern per crop lype

Annual reguirements SFZ (kg/people) 200 SM8

Forage cropping pattern
Code Name Crop 1 Crop 2 Area (ha)
F1 Chloris Chioris 0.20

=] % Food and market Crops B % Forage

F10
Food + forage cropping pattern

Code Name M E Area (ha
SF1 Rice-Vetch |Rice paddy Vetch 0.25
SF2 |Groundnut-Stylo|Groundnut Stylosanthés g 040
SF3 Rice-Oat __ |Rice paddy Oat 0.25
SF4 | Cassava-Stylo |Cassava Styl hés g 0.30
SF5
SFB
SFT

SF8
SF9
SF10

*Areas culivated both in food and farage crops sccount for half in sach case

This sheet characterizes (i) the structure of the family living on the farm, (ii) the family’s staple food
requirements and (iii) the farm’s cultivated area and cropping pattern. Points (i) and (ii) provides the
data required to calculate the family’'s demand for staple food (Eq.22). Point (iii) provides the crop
distribution required for calculating crop production supply at the farm level (Eq.22).

E.9.1. Family structure
CLIFS considers two kind of family members: children under the age of 15 and adults 15 years old and
over. The user must enter the number of persons per category, plus the conversion rate between the

two. CLIFS then calculates the total number of equivalent adults in the family (Eq.16).

In the second table, the user can select two staple foods from the list of crop names defined in D.5.
The quantity required to feed one adult for the year is entered for each staple food.

Warning! To calculate staple food balances, the quantity of staple food entered must be consistent
with the crop production and not with the food actually consumed when there is a processing stage
between the two. For instance, in the case of rice, human needs are often given in husked rice while
the crop is paddy rice. The user has to apply a conversion ratio between husked and paddy rice to
evaluate the quantity of paddy rice to be entered.
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E.9.2. Cropping pattern

The cultivated area of the farm is split into crop blocks, each crop block being defined by:

» up to two crops cultivated on the same block over the year, whether they are associated at the
same time or in succession during the year

» Anuniform crop management sequence (described in E.10)

» Avyield per crop included in the block

For calculation reasons, CLIFS regroups crops likely to be cultivated on any farm into three groups
corresponding to the three tables displayed in the sheet: (i) food/market crops; (ii) forage crops; (iii)
food/market and forage crops in association or succession. The last group concerns for instance the
combination of a food/market crop (e.g., maize) with a cover crop used as a forage (e.g.,
Stylosanthés) or a succession of a food/market crop (e.g., paddy rice) with a forage crop (e.g., vetch).

Up to 10 blocks can be defined per group.

For each block, the user gives a name to the block®, selects the crops concerned in the two lists of
crop defined in D.5. (food/market and forage) and enters its area in hectares. Based on these data,
CLIFS calculates the simplified cropping pattern of the farm between food/market and forage crops.
Block areas of associated crops are divided by two, each half being assigned to one type (Eq.17).

> The name can be the same as the crop. However, in case of two or more blocks bearing the same crop but
which are managed differently in terms of technical sequence and yield, the name selected must differ for each of
these blocks. For instance, ‘Low input maize' and ‘High input maize’ to differentiate two blocks of maize with
contrasted levels of inputs and yields on the same farm. Or ‘Rain-fed rice’ and ‘Irrigated rice’ in case of blocks
differing in terms of water access.
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E.10. Technical sequence per crop block

This sheet regoups all of the variables describing the management of the crop blocks defined in E.9.2.
Due to the number of variables involved, it is the only table which cannot be fully displayed on the
computer screen. The user must use the horizontal slider provided by Excel® to enter the data for all of
the variables.

This sheet also includes the yield per cropl and crop2 for each block. These values must be
consistent with their corresponding technical sequence and the soil and climate context specific to
each scenario and block. Since CLIFS does not include any sort of mechanistic equations between
yields and agricultural practices, this consistency is based on the knowledge of experts such as
farmers, technicians and researchers.

Warning! When two crops are combined on the same block, the area considered to calculate the
production of each crop remains the total one as entered in E.9.2. In these cases, the user must
adjust the yields entered per crop should they be lower or higher compared to each crop cultivated on
its own.

The first four columns on the left copy the data entered in E.9.2. (name and crops per block). The
variables to be characterized are listed below in the order they appear in the table (from left to right).
The input values are used to calculate the costs related to crop management (F.8.1) once their prices
per unit have been entered in E.15. The input types are selected from the lists created in D.8.

. Yields of crop 1 and 2

. Proportion of residues exported for crop 1 and 2 (%): these quantities will be usable for feeding
animals and producing manure.

. Seed quantities for crop 1 and 2 (type and quantity per hectare)

. Organic fertiliser (type and kg per hectare): repeated thee times per block

. Mineral fertiliser (type and quantity per hectare): repeated thee times per block

. Pesticides (type and quantity per hectare) : repeated thee times per block

. Rented machinery (type and quantity per hectare): repeated thee times per block

. Hired labour (type of task and quantity per hectare) : repeated thee times per block

. Irrigation : m® per hectare

Warning! In case of an irrigated block where there are water fees, the user must enter a quantity of
water consumed per ha, even if the charge is a flat rate per ha (E.15.). When the water is free of
charge, no value has to be entered.

Nota bene 1: due to the limitations in lines and colums in Excel® tables, some variables have been
repeated three times (indicated with an asterix in the table).

Nota bene 2: for the variables characterized by a “quantity” without any specified unit (highlighted in
violet in the following table), the user uses the unit he/she prefers but must be careful to use the same
unit for the price variables (E.15) (see also B.2).
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e

S]<T> R -

SA1

Technical sequence per crop block

Code

Name

Crop 1

Crop 2

Crop 1 yield

Crop 2 yield

Harvested residues 1

Harvested residues 2

Seed 1

Seed 2

Organic fertiliser 01

Organic fertiliser 02

Organic fertiliser 03

Mineral fertiliser M1 Mé

Food and market crops

kg/ha

ka/ha

Name %

Name

%

Quantity/ha

Quantity/ha

Mame ‘ kg/ha

Name kg/ha

Name

kg/ha

Name

Quantity/ha Nal

St

Rice paddy

Rice paddy

5500

Rice straw 90

15

Farm cow manq

8000

Sewage powdg

200

Chicken manu

100|Urea

100

Sz

Groundnut

Groundnut

2000

Groundnut h 100

64

SM3

Maize

Maize

2000

Maize straw

25

Farm cow man

3000

Fattening pig r}

5000

Urea

50[13-26-1

S

SMs

SM6

SM7

SM8

SM8

S0

Forage

crops

kg Gross/ha

kg Gross/ha

F1

Chioris

Chioris

135 000

Farm cow many

5000

Pure pig manu

5000

F2

F3

F4

E5

F&

F7

F8

Fg

F10

Food +

Forage crops

ka/ha

kg Gross/ha

SF1

Rice-Vetch

Rice paddy

Vetch

5500

20 000

Rice straw 90

15

Farm cow man

8000

SF2

Groundnut-Stylo

Groundnut

Stylosanthés g.

500

12500

Groundnut b 100

0.7

5

SF3

Rice-Oat

Rice paddy

Oat

5500

20 000

Rice straw 90

15

@

0

Farm cow man

8000

Pure pig manu

8000

Urea

SF4

Cassava-Stylo

Cassava

Stylosanthes g

1700

4700

3333

SF5

SF6

SFY

SFd

SF9

SF10

(partial view)



E.11. NPK balance per crop

ﬂ Micrasoft Excel ~CLFS 2020 Demao Madaxism

C BH NPK balance per crop sa1

"
Calculation of NPK balance for a given fertilisation and a yield objective applied to a 1 ha - crop block

1. Calculation of NPK export

RS Residues name 9 exported residues e stk Expodsiko/is)
Food/Market Farage thgha) M B K
Crop 1 Rice paddy Rice straw 90 5500 102 2 25
Crop 2 Stylesanthés g g000 93 il 68
Total 195 29 93
* nota bene: dry matfer coptents and exported NPK values must be entered m the sheet "NPK crops® m order to allow these calcilations:
2. Calculation of nutrients supplied by the ferilisation
Mineral fertilisation Supply (karha)
Type kg'ha N B K
Urea 200 92
13130 100 13 13
Organic fertilisation Supply (kafha)
Type kg'ha N P K
Farm cow mantie 15000 74 23 54
Sewage powdar 500 5 1 2
Chicken manure 500 ¥ 12 T
|Total supplies [ [ 191 50] 53]
|3. Balance Supplies - Exports | N | B | K I
|Balance [ | 3 20] 20

This sheet allows the user to check if the fertilisation entered in E.10 covers the NPK exports of the
corresponding crop or combination of two crops. It has no functional link with other sheets in CLIFS
except for ‘Crop NPK content’ (D.6), where the user has entered NPK contents of each crop when
available. Otherwise the balance cannot be calculated.

When there is a surplus or deficit of nutrients, the user can search for a better balance by changing
fertilisation or yields.Then he/she has to enter this new value in the E.10 sheet.

Nota bene: the balance is simplified since inputs and losses linked to soil characteristics, nutrient
dynamics, nitrogen fixation by legumes, etc., are not taken into account (Eq.18). The values provided
are just a way to estimate the gap between exports and inputs.

Warning! To keep the same weight units in the calculations fertiliser's doses are entered in kg/ha,
while the user can select its own units in E.10. Yields and quantities of organic fertilisers are entered
in gross weight and not in dry matter.




E.12. Forage yields

Method 1

E Microsoft Excel - CLIFS 2020 Demo.xlsm

“= CH BH Forage yields SA1
% Green Matter yield per calendar month
January February March April May Jung July August | September| October | November | December
Chloris 100 100 100 100 100 100 100 100 100 100 100 100
Qat 50 100 100 100 50
Stylosanthés g. 100

Vetch 30 100 80 40
Method 2
E‘ Microsoft Excel - CLIFS 2020 Demo Madaxism

G 3] E F G H | d K L M N Q P
Forage yields SA1

1 |&<dPlCY s+

'
% Green Matter yield per calendar month

=
.

January February March

April

June

October

May Jduly August | Septemb

December

Sum %

Chlons 10 8

10 100

Qat

100

Stylosanthés g.

100

100

WVetch

12 40

32

100

Do w4

19

Many green forage crops produce biomass over several months, and their monthly production
depends on seasonal conditions (temperature and rainfall particularly). This sheet allows the user to
characterize the monthly production curve of each green forage produced by the farm by entering the
monthly percentage of the total gross yield entered in E.10.

Two methods are possible, which provide the same result in terms of the forage quantity available

each month.

» Method 1 is based on the maximum monthly yield achievable during the production period (shown
below): the user enters the percentage of the maximum yield achieved for a given month (i.e.,
100% when the maximum yield is achieved, less otherwise).

12 percentage values must be equal to 100%.

Method 2 is based on the monthly percentage of the total annual yield. In this case, the sum of the

Method 2 may appear easier, but it assumes that the user or the farmer knows how to distribute the
annual forage production between the 12 months of the year.

Warning! The user must activate the Update button in order to make the names of forage crops
included in the cropping pattern appear in the first column of the table before entering the yield

values.
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E.13. Forage type

z‘ Microsoft Excel - CLIFS 2020 Demoxism

C BH

Forage type

SA1

Code

Name

MName forage crop

January

February

March | Aprl |

Way

June

July

August

September | October | November | December

F1

Chloris

Chloris

Hay

F2

F3

F4

F5

F&

F7

F8

F3

F10 o2
SF1 Rice-Vetch C2 | Vetch
SF2 Groundnut-Stylo C2 | Stylosanthés g. Hay
SF3 Rice-Oat G2 | Oat
SF4 Stylosanthés g Hay

SF5

Cassava-Stylo c2

SF6

SF7

SF8

SF9

SF10

Green forage can be processed and stored as hay or silage, which is a way to carry forward green

forage production from one period of the year to another.

This sheet allows the user to select the green forage, the month and the type of processed forage

among the green forage crops entered in E.9.2 and displayed here.

Warning! The entire production of the green forage and month selected will be processed into hay or
silage and will be added to the corresponding stock.

E.14. Forage stocks

z‘ Microsoft Excel - CLIFS 2020 Demo.xlsm

¢

BH

Forage stocks

SA1

Forage name

Starting month of stock

S

tylosanthés guianensis hay,

May

For calculation reasons (circular reference), the user also must indicate on this sheet the month when
the corresponding stock starts. It is usually the first month of hay/silage production, knowing that hay
or silage can be produced over several months during the production period of the corresponding
green forage.
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E.15. Purchase prices of crop inputs

'._T‘ Microsoft Excel - CUFS 2020 Demo.xism

Sl | = Purchase prices of crop inputs SA1
Staple food Mineral fertiliser Organic fertiliser
Name u.p. Name u.p. MName Lu.p.
Rice paddy 630) 13-26-13 1600] Chicken manure
Maize 400] Urea 1400 Farm cow manure
Fattening pig manure
Seeds - Pure pig manure
Hame u.p. - Sewage powder
Cassava 5
Chlaris
Groundnut 1200
Maize 1500
Oat 10000]
Rice paddy 680)
Stylosanthes g. 15000 Pesticides Hired machinery Hired labour
Vetch 10000 Name u.p. Name L.p. Name u.p.
- Cyperméthrine 220 Land preparation 87500 Harvest 2500
Gaucho 18000 - -
Glyphosate 18000
Lenthiam 20
Rifit 40000,
Irrigation water price Other crop expenses
u.p./ m3 ‘
up /ha | 10000

All of the inputs used in the scenario (E.10) plus the staple foods mentioned in E.9.1. appear in the
tables displayed on this sheet in order for the user to enter their unit price (u.p.). These prices will be
used to calculate (i) the costs attached to the quantities of inputs used and (ii) the quantity of staple
food to be bought in case of a deficit between the family’s needs and the corresponding crop supply
(Eq.24).

Irrigation water can be priced according to three modes prevailing in the irrigation sector: (i) per m®
only, in relation with the quantities of water to be entered in E.10. (ii) per ha only, in relation with the
area of the block entered in E.9.2., and (iii) binomial with a component per ha and the other per m?.
According to the selected mode, the user enters a price respectively per m? only (i), per ha only (ii), or
per m?® and per ha.

Nota bene: entering prices is not compulsory and depends on the existence of a market dedicated to
the input considered in the area where the farm is located. For instance, in the example above no
value is given to organic fertilisers, which reflects an absence of commercial exchanges for these
products. However, free exchanges may occur.

Warning! The price per unit values entered in E.15, E.16. and E.18. must correspond to the units of
guantity used in the previous sheets (see also B.2).
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E.16. Purchase prices of livestock inputs

'._—’_‘ Microsoft Excel - CLIFS 2020 Demo.xlsm

< B Purchase prices of livestock inputs SA1
Forage Concentrates Livestock bought outside the farm and sold during the year
Name u.p. Name u.p. Type of animal u.p.
Chloris Cassava 200] Fattening cattle 500000
Oat Groudnut cake 1400

Stylosanthés guianensis hay|

50 Maize

400

Breeding sow

Vetch

Rice bran

200

Fattening pig

Wild grass rainy season

Laying hen

Broiler 500,

Veterinary expenses Ruminant 1 Ruminant 2 Pig

Poultry

Heads concerned

Cost per head

|Tola| cost of hired labour for livestock |

|01her livestock expenses |

Crop residues

Name

u.p.

Groundnut hay

Maize straw

Rice straw

This sheet dedicated to livestock inputs is similar to the previous one dedicated to crops. Forage and
residues are not systematically associated with a price, depending on the existence of local markets.

The purchase prices of bought animals (fattening cattle, pig and poultry) can be limited to the types
actually purchased in the scenario, or extended to all of the types mentioned in E.6. and E.7. since
their inclusion in the economic results of the farm will depend on the quantity bought entered in these

two sheets.

E.17. Fixed costs

z_l Microsoft Excel - CLIFS 2020 Demoxism
<> BH Fixed costs SA1
Name Total
Permanent staff 825000

This sheet lists all of the fixed costs to be included in the farm scenario. Names are selected from the
list defined in D.8. and the total costs are entered for the whole year.
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E.18. Sale prices

E Microsoft Excel - CLIFS 2020 Demo.xdsm

& ¢l en Sale prices SA1

Food and market crops Livestock Milk batch 1 _|Lactating cow

Name up Type of animal up anu#ebmary\ Warch | Apri | Way | June | July | August|September| October | November | December|

Cassava 200 | Calf 300000] [up. 1000] 1000] 1ooo| 1o00] 1200] 1200] 1200] 1200] 1700] 1000[ 1000/ 1000

Groundnut 1200| -

Maize 800] | Fattening cattle 600000| [Milk batch 2

Rice paddy 530] s I January [February| March Apml Way I Junel July }August September| October | November | December
- - u.p.

Breeding sow

Fattening pig 50000|

Laying hen

Brailer 5000
[Eag 10

‘Organic fertiliser
Name up.

Chicken manure
Farm cow manure

Forage Fattening pig manure
Name u.p. Pure pig manure
Chloris Sewage powder

Oat

Stylosanthés guianensis

Stylosanthés guianensis ha
Vetch

Crop
Name u.p.
Groundnut hay 50
Maize straw
Rice straw

This sheet recapitulates all of the outputs produced by the farm that may be sold assuming there is a
market for them. The user is free to enter a value or not depending these local marketing conditions.

Milk is valued only if it is sold to a buyer (dairy, retailer, consumer) and not when it is consumed by
suckling livestock. Its price per liter is entered monthly in order to take into account seasonal price
variations. This allows scenarios to be designed which try to increase the share of milk produced

during high price periods by modifying the distribution of births over the year and the diets and crop
rotation accordingly.
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F. Results sheets

The green coloured sheets provide all of the results calculated by CLIFS that have not already been
presented in any blue coloured sheet. The result tables can be copied for transfer to other Excel files
for further processing (e.g., scenario comparison).

F.1. Extended cropping pattern

E Microsoft Excel - CLIFS 2020 Dermo.xlsm

BH Extended cropping pattern SA1
—
Crop name Extended area* (ha)
Cassava 0,30 3% 0% 4%
Chloris 0,20 B Cassova
Groundnut 0,50 ® chioris
LLE 22 B Groundnut
Dat 0.25 )
Rice paddy 475 S
Stylosanthés g. 0.70 B QOat
Veich 0.25 R

B Stylosanthés g.
W Vetch

=m0

(1]

[ 1:]

L 1:]

L_I¢]

L I:]

66%

*Plot areas with two associated crops are counted twice (one for each crop)

This sheet displays the cropping pattern characterized in E.9.2. by considering that each block area
bearing two crops will be counted twice (extended cropping pattern). The circle chart then provides a
visual representation of the distribution of the cultivated area between crops for the simulated
scenario.
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F.2. Herd size

(] Microsoft Excel - CLIFS 2020

June duty | August | Segtember | Oclober | November

M1

755 o) 1058

9%0] 89| 743

Fattening cattle

Huifer 12-24 manth

Lactating cow

40 50

This sheet recapitulates the characteristics of the 11 livestock batches potentially present on the farm,
with their animal type, size and duration on the farm, plus the monthly marketable production of milk.
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F.3. Green forage balance

[i] Microsoft Excel - CLIFS 2020 Demoudsm - -
&> [l e Green forage balance SA1
]
e p— Total Total Annual 7
7 production |consumption| balance e |
Chloris 27000 -29067 | -2067 o |
Oat 5000 -2760] 2240 a |
Stylosanthés guianensis o]
Vetch 5000 -4206| 794 o
Wild grass rainy season -10663 10863 0 |
o
o
o 4
) =
g §
o 4
0 2
o =
0 4|
iid grass rainy season |
Vetch
ot |
Chioris
-12000 -10000 -8000 -6000 -4000 -2000 0 2000 4000
Green forage name January  Febuary  March April May June Jul August p October _ November _ December _Annual total _Total annual shortfalls
Chloris 299 150 5 360 447 15 75 323 240 323 2067 2217]
Oat 265 506 506 710 253 2240
Stylosanthés guianensis
Vetch 42 560 112 80 794
'Wild grass rainy season -2263 -1960 -1984 -2100 -2356 -10663 -10663
(3] Microsoft Excel - CLIFS 2020 Demouxlsm - -
—{j: > ISl ex Green forage balance graphs SA1
T Chloris | Dat | Stylosanthés guianensis Vetch
200 800 1 600
100 —— 500 1 500
1 400
o 400 —— ° 300
1A & A @ .
-100 S AR ¥ _ — = 1 88 5 200
ol b il vb’ééé“ éﬁleﬁafﬁé 200 o 100 - - —
20077 W F S 0 e o 0= LLL
£z > - = o R = g o R
300 — - FEEsEESRERg FE P EE LT EREnE FEEEEEZEZEE B
EpEsR AT e de g 2B RZ2FE YR ER e 228423 HEEEE
-400 §5 = 2 g 4 s Ea = 25 8 5 55 = Z 385
S 20 g3 = Bc izl 2 Ecgl
-500 g =4 z =24 g =2
Wild grass rainy season ‘
o N N U L 1 4 1 1
o I R S R S P N 1
S S F ST EE 1 a}
500 & DUAE SRR
S v“q';& & &S 1 1 1
oo B A RE 2 F ¥ H | o o
o o o
1500 + — — — - || o - v e o ————————— || ——————
el e B T - ZE5T R EZE S L 5B ge5TFETH 5858
2000 - - SEeEfaiaiiEd fsgz=22g88E8 PErr2333cE82
=B Tl EET “313%s £E* “28r2
2500 z =za z =4 =4
"
1 1 1 1
1 ! 1 1] 2]
. = B o

This sheet provides the annual and monthly balances for each green forage included in the diets of
the various animal batches on the farm (Eq.19). The results are displayed in both tables and graphs,

annually and monthly.

A positive balance indicates a surplus that can be marketed if a sale price is mentioned by the user
(E.18). Otherwise, the diets can be changed in order to make use of these surpluses in the various

batches to increase milk or meat production.
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A negative balance indicates that the farmer has to find the missing quantities, either by receiving this
as a gift from another farmer or by purchasing them (assuming a purchase price is entered in E.16,
which means that such forage can be found on the local market). Otherwise, the diets must be
adjusted by reducing the quantities delivered to the various batches.

Nota-bene 1: CLIFS considers that an excess of green forage produced in a given month cannot be
carried forward to the following month. Therefore, balances have to be analyzed monthly, especially
since a positive or negative annual balance may include monthly surpluses or deficits. Monthly graphs
are particularly useful in this respect. CLIFS therefore calculates both the annual balance between the
total production and the total consumption, and the sum of all the monthly deficits which can be higher
than the annual balance (Eq.19). This second variable is used to calculate the corresponding expense
in the case that forage is purchased (Eq.24).

Nota-bene 2: In the example below, Stylosanthés guianiensis appears without any production or
consumption since its production is totally processed in hay (E.13.).
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F.4. Hay/Silage balance

¥] Microsoft Exce! - CLIFS 2020 Demo.xism

E:][]. ClleH Hay balance sa1
—_
Hay balance
by e Total Total Annual
i production consumption balance
Stylosanthés guianensis 3020 4362 -1342
i iasani gu 7 is hay
<1600  -1400 -1200 -1000  -800  -600  -a0C  -200 o
Hay stock balance
January February March April May June July August September October November December
Stylosanthés guianensis, 2368 1739 1088 530 170
¥] Microsoft Excel - CLIFS 2020 Demo.xlsm - -
af<d>| [l = Hay stock balance graphs SA1
Stylosanthés quianensis hay [ | [——— \
2500 i 1 1
2000 1 1 1
1500 — 1 1 1
1000 — a o o
500 - —— Q o 1]
0 . . . . " L : . e R\ e e o e o e e e o
EEET R EZBE 5B eSS EFREZHEE g5 ZeE =T FE2 B E 5w B
SRS LS E RS F P2rE2z335055¢ 55582532424 TEEEE53E53 3
F & P o S e <28¢%88 Za2 <5 8w REE =g g5y
o & & 2 gz & 2 8 o R 20 5 &
] = = z & k] z &
1 1 1 1
1 1 1 1
1 1 1 1
0 o o o
[} o o 0
A & =

The ‘Hay balance’ sheet provides (i) the annual balance of each hay forage defined by the user in
E.13 & E.14, and (ii) the evolution of stock by deducting each month its consumption based on the
diets supplied to the various batches and by adding extra production when another month of hay
production has been defined in E.13 (Eq.20). Monthly negative values are not presented since they
are unrealistic. However, the user can identify the month when the stock is null and evaluate the deficit
with the annual balance.

Similar sheets, calculations and graphs are included for silage forages in the ‘Silage balance’ and
‘Silage balance graphs’ sheets.

Nota bene: The stock calculation starts the month after the harvest month (for example, in June if the

harvest took place in May) and includes the forage consumed by livestock during the harvest month.

48



F.5. Crop residues balance

E Microsoft Excel - CLIFS 2020 Demo.xlsm

BH

Crop residues balance

SA1

Residues name

Total production

Total consumption

Annual balance

Groundnut hay

200}

200

Maize straw

Rice straw

235

13

23513

Rice straw

Maize straw

Groundnut hay

5000 10000

15000 20000 25000

CLIFS calculates the annual balance for each crop residue produced and consumed on the farm
(Eq.21). The residues potentially available given the cropping pattern of the farm are listed in the first
column even if they are not produced or consumed, such as the maize straw in the following example.

F.6. Food/market balance

E Microsoft Excel - CLIFS 2020 Demo.xism

al<d>] [¢ BH Food / Market balance SA1
Total Family Herd -
Product name it fon i s Annual balance Bilan annuel
Cassava 510 544 34
Groundnut 400 400
Maize 600 1000 2294 -2694
Rice paddy 26125 1600 24525
ice paddy |
Maize
Groundnut ]
Cassava
-5000 5000 10000 15000 20000 25000 30000

These annual balances concern all of the food and market crops cultivated on the farm (Eq.22). These
productions are used to feed the family and, for some of the crops, the livestock. A positive balance
can be sold assuming a sale price has been entered in E.18. A negative balance can lead to a
purchase if a purchase price has been entered in E.15., or to a reduction in livestock diets which will
impact animal production.
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F.7. Organic fertiliser balance -

“¥| Microsoft Excel - CLIFS 2020 Demo.xism

AEEHE e Organic fertiliser balance SA1

Fertiliser name Production  Consumption Annual balance Annual balance
Chicken manure 734 425 309 .
Farm cow manure 39980 39900 80, =
Fattening pig manure 1920 1500 420
Pure pig manura 4380 3000 1380]
Sewage powder 903 850 53
Sewage powder
Pure pig manure ‘ :
Fattening pig manure :
Farm cow manure
Chicken manure i
o 200 400 600 800 1000 1200 1400 1600

This balance compares the production and consumption of each organic fertiliser produced on the
farm with the animal dejections (Eq.23). A surplus may eventually be sold assuming a sale price is
entered (E.15). But it can also lead to larger quantities being applied to each crop block, and better
corresponding yields as estimated by the farmer and the user. A deficit requires a decrease in the
amount applied per ha and a corresponding reduction in yields.
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F.8. Economic results

@ Microsoft Excel - CLIFS 2020 Demo.xdsm

&> [ BH Economic results SA1

Expenses Proceeds
Intermediate consumptions (IC)
Livestock Crops Livestock
Total Totaltha Total Totaltha Total Totalhha
Forage purchase 67109 11092 Seeds 264060 43646 Milk batch 1 8175258
Concentrate purchase 1586200 262182  Organic fertiliser Milk batch 2
Crop residues purchase Mineral fertiliser 666250 110124 Total milk 8175258 1351282
Animal purchase 525000 B6777  Pesticides 897056 148274 Egg 30000 4959
Veterinary costs Hired machinery 415625 68698 Meat 1700000 280992
Hired labour Hired labour 1932500 319421 Organic fertiliser
Others Irrigation 42500 7025 Total 9905258 1637233
Qthers
Total 2178309 360051 Total 42179390 697189 Crops
Total Totaltha
Total IC 6396299 1057240 Food/Market 17157000 2835868
Forage
Fixed costs Crop residues 850 140
Total Total/ha
Permanent staff 825000 136364 Total 17157850 2836008
Total proceeds 27063108 4473241
% Proceeds | Gross profit GP/ha
Livestock 37] 7726949 1277182
Crops 63 12933860 2138820
Total 825000 136364
Total expenses 7221299 1193603
Total Totaltha
[Total gross profit 3416001
Staple food purchase 160000 |Tuta| net profit 19841809 3279638

This last ‘Results’ sheet displays the economic results resulting from the scenario configuration. A
basic structure has been chosen, which does not take into account the diversity of accounting rules
and economic indicators at the farm level that can be found in various contexts. Indeed, these
calculations aim essentially to provide the user and his/her target audience the economic trends of
each scenario when comparing the scenarios.

The results therefore are usually split into three categories: expenses, proceeds and profits. Expenses
and proceeds are presented separately for crops and livestock. Moreover, expenses are divided into
intermediate consumption, corresponding to the inputs used for productions, and fixed costs as
entered in E.17. The total gross profit and the net profit are then calculated.

All results are presented in total and per ha, without any monetary unit as mentionned in B.2.

F.8.1. Expenses

Two kinds of expenses are considered: (i) expenses directly linked to input use or animal purchase,
and (ii) expenses linked to negative balances of biomass produced on the farm (forage, crop residues,
food crop, and organic fertiliser). All of them lead to a cost assuming a purchase price has been
entered in E.15 and E.16. (Eq.24).

F.8.2. Proceeds

CLIFS calculate proceeds only for productions sold outside the farm. Production consumed either
by the family or by the livestock are not taken into account. Consequently, the gross and net profits
calculated correspond to the cash generated by each simulated scenario. Should the farmer includes
his/her salary in expenses it will be entered in the fixed costs. Otherwise, his/her labour will be
remunerated from the profits.
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Farm productions can then be classified according to the table below. Each proceed equals the
marketable volume (if positive) multiplied by the product’'s sale price per unit (E.18). This price is
positive if the product is marketable or null if it is not sold outside the farm, either because there is no
market for it or because it is only dedicated to farm/family consumption (Eq.25).

Type of production Family / Crop Animal Marketable® Sale price per unit
consumption Consumption applied to
Milk (dairy) X X X Milk volume
Milk (suckler) X 0
Livestock
sold X Livestock head
kept 0
Egg
sold X Egg unit
consumed only X 0
Organic fertiliser
marketable X X Manure weight
not marketable X 0
Food/Market
marketable X X X Crop weight
not marketable X 0
Forage
marketable X X Forage weight
not marketable X 0
Crop residue
marketable X X Residue weight
not marketable X 0

"Existence of a market for the corresponding product (Mk)
Green, hay, silage forage

F.8.3. Profits

Gross profits are calculated separetely for crop and livestock activities and then for the whole farm.
Fixed expenses are deducted from this total to calculate the net profit of the simulated scenario
(Eq.26).
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F.9. Economic graphs

3] Microsoft Excet - CLIFS 2020 Demo.xlsm
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20800000

20600000

20400000
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20000000
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19600000
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Total gross profit

Total net profit

3450000

3400000

3350000

3300000

3250000
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.

Total gross profit

Total net profit

CLIFS provides two series of graphs respectively for intermediate consumption and for proceeds and
profits, knowing that the user can copy all of the results and make his/her own graphs on Excel or

another software if requested.
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G. Appendix -

The appendix provides the complete list of equations used in CLIFS to conduct its calculations.
The definitions of indexes used in the equations are given in G.1.

Equations are presented in G.2 in the order they appear in the manual with the variables they use.
G.1. Index definition

The following table provides the signification of indexes used in the variables and equations described
in G.2.

Index Signification

a Animal type

b Livestock batch

Livestock sub-batch (for manure production)
Concentrate

Farm concentrate

Pesticide

Type of fixed cost

Green forage (crop and corresponding forage)
Month after fertilisation [1,9]*

Hay forage

Mineral fertiliser

Month after birth [1 to 12]*

Crop block

Calendar month [January to December]
Crop**

Food/market crop

Crop residue

Silage forage

Manure

Hired labour

Excreta

Hired machinery

O
*

< XSsScw-=-TDoOoO3—x—TJTQ 029 0

* For cows only
** Used for identical variables for food/market and forage crops
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G.2. List of equations
Eq.1. Conversion ratio of green yield into hay and silage yields
Convyy = DMy + DM,

Convy s = DMy + DM

Variable Signification CLIFS sheet

Convy p, Conversion biomass ratio between green forage f and hay Crop name
forage h

Convy ¢ Conversion biomass ratio between green forage f and Crop name
silage forage s

DMy Dry matter green forage f (g/kg) Feed contents

DM, Dry matter hay forage h (g/kg) Feed contents

DM, Dry matter silage forage s (g/kg) Feed contents

Eq.2. NPK content of a created organic fertiliser
Q_Ny = (Q_Ny X %Excyy + Q_N; X %Res,,) + 100
Q_Ny, = (Q_P; X %Excyy, + Q_B X %Res,,) + 100
Q_Ky = (Q_Kyx X %Excyy + Q_K, X %Res;,) + 100

%Res,, = 100 — %Exc,,

Variable Signification

CLIFS sheet

Quantity of respectively N, P K for manure u
(kg/ton DM)

Quantity of respectively N, P K for excreta x
(kg/ton DM)

Quantity of respectively N, P K for crop residue r
(kg/ton DM)

Proportion of excreta x in manure u (%)
Proportion of crop residue r in manure u (%)

Q.N,;QPb,;QK,
Q_Ny ; Q_P, ; Q_K,
Q_N, ; Q_P.; Q_K,

%ExCy
%Res,

Create an organic fertiliser
NPK content of fertilisers

Crop NPK content

Create an organic fertiliser
Create an organic fertiliser

Eq.3. Dry matter and feed value of a created concentrate

DM, = (Z DM, X Qgcf) + 100
c

EN,; = (Z EN, X Qup) + 100
c

NI, = (Z NI, X Qeef) = 100
c

Variable Signification CLIFS sheet
DM, Dry matter of farm concentrate cf (g/kg) Create a feed concentrate
EN; Energy content of farm concentrate cf Create a feed concentrate
Nigp* Protein content of farm concentrate cf Create a feed concentrate
Qc.cf Quantity of concentrate c in farm concentrate cf (kg/100 kg) Create a feed concentrate
DM, Dry matter of concentrate ¢ (g/kg) Feed contents
En, Energy value of concentrate ¢ per kg of dry matter Feed contents
Ni, Protein value of concentrate ¢ per kg of dry matter Feed contents

*Two equations in the French system (PDIE and PDIN)
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Eq.4. Cost of a created concentrate
Cost_U; = (Z Cost_U; X Qccr) + 100
[

Cost_EN s = Cost_Ucy + ENgy

Cost_Nl s = Cost_Ucs + N5

Variable Signification CLIFS sheet
Cost_U.s Cost per kg of farm concentrate cf Create a feed concentrate
Cost_EN.; Cost per energy unit of farm concentrate cf Create a feed concentrate
Cost_NI* Cost per protein unit of farm concentrate cf Create a feed concentrate
Cost_U, Cost per kg of concentrate ¢ Purchase prices of livestock inputs

*Only for PDIN in the French system

Eq.5. Lactation curve of the average female per batch

IF k S LaCt_PeakaHEN Milkb’k = a].b X k + b]'b
IF k > Lact_Peak, THEN Milky, , = a2, X k + b2,

With:
al, = (Milk_Peak;, — Milk_Start,) X 30 + (Lact_Peak;, — 1)

blb = Milk_StaTtb X 30 - alb
a2, = (Milk_End, — Milk_Peak;) X 30 = (Dur_Lact, — Lact_Peaky)

b2, = Milk_Peak, x 30 — a2, X Lact_Peak,

Variable Signification* CLIFS sheet
Dur_Lacty, Duration of lactation (months) Milk production target batch 1 & 2
Dur_Dry,, Duration of drying-off (months) Milk production target batch 1 & 2
Lact_Peak, Month after birth of lactation peak Milk production target batch 1 & 2
Milk_Start, Production of milk at lactation start (I) Milk production target batch 1 & 2
Milk_Peak, Production of milk at lactation peak (I) Milk production target batch 1 & 2
Milk_End,  Production of milk at the end of lactation (I) Milk production target batch 1 & 2

*All variables concern the average female of batch b

Eq.6. Total targeted milk production per lactation of the average female
12

Milk_Lact, = Z Milk,
k=1

Variable Signification CLIFS sheet

, Quantity of milk produced daily by the average . .
Aty animal for the month k after birth (liter) Lk fronliEan (g e Baisn 4 & 2

Total targeted milk production for the lactation of

MIE s, the average female (liter)

Milk production target batch 1 & 2
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Eq.7. Number of females per batch

Dc

n_fem, = ( Z n_birth,, , ) -+ Av_Birth,,

m=Jv
Variable Signification CLIFS sheet
n_birth,, , Number of birth during month m Milk production target batch 1 & 2
Av_Birth,, Average number of birth per reproducing Milk production target batch 1 & 2
female of batch b
n_femy, lt:lumber of reproducing females of batch Milk production target batch 1 & 2

Eq.8. Targeted milk production per batch

12

Milk_Tgt_Dblm = Z n_femb‘m’k X Ml’lkb‘k
k=1

Milk_Tgt_D_fem,, ., = Milk_Tgt_Dy,, + n_fem,

Milk_Tgt_M, ., = Milk_Tgt_D, ,, X Day,,

12
Milk_Tgt_A, = Z Milk_Tgt_M, ,

m=1

Variable Signification

CLIFS sheet

Milk_Tgt_D_fem,,, Daily average targeted milk production per
reproducing female of batch b during month

m

Milk_Tgt_Dy, , Daily targeted milk production of batch b for
month m

Milk_Tgt_Mp Monthly targeted milk production of batch b
for month m

Milk_Tgt_A, Annual targeted milk production of batch b

n_femy m i Number of reproducing females of batch b
at month k after parturition during calendar
month m

Day,, number of days of month m

Milk production target batch 1 & 2

Milk production target batch 1 & 2

Milk production target batch 1 & 2
Milk production target batch 1 & 2

Not displayed

Not displayed
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Eq.9. Monthly forage saturation due to the diet
Eq.9.1. Daily feed intake capacity for the average cow of batch b

Variable Signification CLIFS sheet
FICyy Daily feed intake capacity for the average cow of batch b :
during month k after parturition (kg) Nt el ey
LW, Live weight of the average cow of batch b (kg) Milk production from diet 1 & 2

Eq.9.2. Total daily feed intake capacity of batch b for month m (kg)

12

FIC_tOtb’m = z n_femb’m‘k X FICb,k
k=1

Variable Signification CLIFS sheet
FIC_tot,,, Total daily feed intake capacity of the batch b for month m (kg) Not displayed

Eq.9.3. Total ballast (kg) of batch b due to the daily diet delivered each month m to the average
cow

> INRA
Ball_tot, ,, = (Z Qf.mp X Bally x DM, +1000) X n_fem,
f

Variable Signification CLIFS sheet
Ball_tot,,, Total ballast of batch b for month m Not displayed
Quantity of forage f provided daily per female during . . .
Qrimp month m for batch b (kg green matter) AL el eliEm e @l 1 & 2
Ballg Ballast value of forage f (VEF; see D.2) Feed contents
DMy Dry matter of forage f (g per kg green matter) Feed contents
» NRC

Ball_toty, ,, = (Z Qfmp X DMy + 1000) X n_fem,,
f

Eq.9.4. Monthly percentage of forage saturation (%)

%FSpm = 100 X Ball_tot,, ,,, + FIC_toty,

Variable Signification* CLIFS sheet

%FS,, Percentage of forage saturation for month m in batch b Milk production from diet 1 & 2
*If %FS, ., > 100 the simulated diet is physiologically not correct. Then CLIFS highlights the corresponding cell in red. The user
can discuss the issue with the farmer in order to respect this threshold by changing the diet.
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Eq.10. Energy and proteins requirements of lactating cows

Eq.10.1. Daily maintenance requirements for the average cow of batch b*

INRA NRC
EMR,, 5+ ((LW, — 600) = 100) x 0.6 0.079 x LwW,°7®
NIMR, 395 + ((LW, — 600) + 100) x 50 3.8 x LW,°7°

T LW is considered as constant throughout the year.

Variable Signification CLIFS sheet

EMR,, Energy requirement for the daily maintenance of the
average cow of batch b

NIMR, Protein requirement for the daily maintenance of the
average cow of batch b

Not displayed

Not displayed

EqQ.10.2. Preghancy requirements

The daily pregnhancy requirements for the average cow of batch b are calculated according to the
following equations (INRA and NRC systems):

INRA NRC

EPR_Dy 4 0.00072 X CBW,, x e(0:116Xgx4.33) g<7:0
g>6 : (0.00318 x DAF; — 0.0352) X (CBW,, + 45) + 0.218
NIPR_D,, 9<7:0 0<8:0
g=7:0.18 X NIMR, g>7: ((0.69 x DAF,) — 69.2) X (CBW), + 45) + 0.33
g=8: 0.33 X NIMR,,
g=9: 0.50 X NIMR,,

Variable Signification CLIFS sheet
Daily energy requirement for gestation of the
EPR_Dy 4 average cow of batch b according to its month Not displayed

after fertilisation g
Daily protein requirement for gestation of the

NIPR_D, 4 average cow of batch b according to its month Not displayed

after fertilisation g
CBW,, Calf Birth Weight for batch b (kg) Milk production from diet 1 & 2
DAF, Day after fertilisation (day number; see table Not displayed

below)
g 1 2 3 4 5 6 7 8 9
DAF, 15 45 75 105 135 165 200 230 260
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-

The total daily requirements for batch b are then calculated according to the various gestation stages g
of the n_fem, cows of the batch b:

n_fem_Gesty g = N_femym giicr,
9

EPRy , = z EPR_Dy, 4 X n_fem_Gesty, n 4

g=1
9

NIPRy ;= Z NIPR_Dy ; X n_fem_Gesty , 4

g=1

Variable Signification CLIFS sheet
Total daily energy requirement for gestation of :

EPRpm batch b during month m Nt el e
Total daily protein requirement for gestation of 3

NIPRym batch b dﬁrri)ng montr?m ’ el Eyed

th
n_fem_Gesty Number of cows of batch b at g~ month of Not displayed

gestation during month m
Interval Calving - Fertilisation for the average cow

ICF) of batch b (months)

Milk production from diet 1 & 2

Eq.10.3. Production requirements for one liter of milk

INRA NRC
Energy 0.44 0.699
Protein 48 0.05
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Eq.11. Daily energy and protein supplied by the monthly diet

The daily energy and protein6 provided each calendar month m by the daily diet delivered to the

average cow of batch b are calculated based on the following steps.

Eq.11.1. Forage per cow
ENFpm = (Z Qfmp X Eng x DMy +1000)
f

f

Variable Signification CLIFS sheet
Total daily amount of energy provided to the average cow

ENF,,, calendar month m by the forages supplied in the diet of Not displayed
batch b
Total daily amount of protein provided to the average cow

NIF,,, calendar month m by the forages supplied in the diet of Not displayed

batch b
Eng Energy value of forage f per kg of dry matter
Ni, Protein value of forage f per kg of dry matter

Feed contents
Feed contents

Eqg.11.2. Concentrates per cow
ENCyy = (z Q_fem ,p X En, X DM, + 1000)
c

NIC,, = (Z Q_femexp X Ni, X DM, + 1000)
c

Variable Signification CLIFS sheet
Total daily amount of energy provided to the average cow
ENCy month k after calving by the concentrates supplied in the diet Not displayed
of batch b
Total daily amount of protein provided to the average cow
NICy month k after calving by the concentrates supplied in the diet Not displayed
of batch b

Quantity of concentrate c¢ provided daily per reproductive
Q_fem,,, female during month k after parturition for batch b (kg raw

Milk production from diet
1&2

material)
En, Energy value of concentrate ¢ per kg of dry matter Feed contents
Ni, Protein value of concentrate ¢ per kg of dry matter Feed contents

®In the INRA system the “NI” equations described here are doubled for PDIN and PDIE.
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Eq.11.3. Calculation for the batch

» Energy
ENF _toty,, = ENF, ,, X n_fem,
12
ENC_tOtb‘m = z n_femb‘m‘k X ENCb,k
k=1
EN_toty,,, = ENF_toty, ,, + ENC_tot ,

> Protein

NIF _totp,, = NIF, ,, X n_fem,
12

NIC_tOtb‘m = Z n_femb‘m’k X NICb,k
k=1

NI_tot, ., = NIF_toty,, + NIC_toty

Variable Signification CLIFS sheet
Total daily amount of energy provided by forage to .

ENF_totom  parch b during month m NI
Total daily amount of energy provided by concentrate :

ENC_totym 46 batch b during month m MRl

EN tot, . Tot_al daily amount of energy provided to batch b Not displayed

: during month m

Total daily amount of protein provided by forage to :

NIF _totym batch b during month m Nt el e
Total daily amount of protein provided by concentrate .

NIC_totym to batch b during month m NI

NI_toty Total daily amount of protein provided to batch b Not displayed

during month m
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Eq.12. Diet-based milk production per batch -

O At first CLIFS calculates the total energy and protein available daily to the batch for producing milk
by deducting the maintenance and gestation requirements from the total energy and protein
supplied daily by the diet each given month.

ENM_tOtb’m = EN_tOtb‘m - (EMRb X n_femb) - EPRb,m
NIM_toty,, = NI_toty, ,, — (NIMR, X n_fem,) — NIPR,, ,

Variable Signification CLIFS sheet

Total energy available for daily milk production of
ENM_totym — parch b during month m
Total protein available for daily milk production of
batch b during month m

Not displayed

NIM_toty , Not displayed

O Then CLIFS transforms energy and protein available daily for milk production into milk according to
the two feed systems.

INRA NRC
Energy Milk_D_Ey, ENM _tot,, , + 0.44 ENM_tot,, ,, + 0.699
Protein Milk_D_Ny.n, NIM _tot, ,, + 48 NIM _tot,, ,, + 0.05

O The milk production allowed by the diet is equal to the minimum of these two values. And the
effective milk production of the batch is equal to the minimum of this value and the corresponding
targeted value for each given month.

Milk_D_Diet;, ., = Min (Milk_D_Ey, ,,,, DMilk_D_Ny, ;)
Milk_Dy, ,, = Min (Milk_D_Diety, ,,, , Milk_Tgt_Dj, ,,,)
Milk_D_femy,, = Milk_Dy, ,, + n_fem,

Variable Signification CLIFS sheet

Milk_D_femy Q:;lreigg%gr?tmyr?"k production per cow of batch b Milk production from diet 1 & 2

Milk_Dy Daily milk production of batch b during month m Milk production from diet 1 & 2

Milk_D _Diet, . Daily .miIk pr_oduction of batch b allowed by diet Milk production from diet 1 & 2
B supplied during month m

Daily milk production of batch b allowed by energy

supply during month m

Daily milk production of batch b allowed by protein

supply during month m

Milk_D_Ej Milk production from diet 1 & 2

Milk_D_Ny , Milk production from diet 1 & 2

O Two others variables are added to the table.

%Diet_Targety ., = 100 * Milk_D_Diet,, ,, + Milk_Tgt_M,, ,,
Milk_D_femy,,, = Milk_Dy, ,, + n_fem,

Variable Signification CLIFS sheet

Ratio between the milk production from the diet Milk production from diet 1 & 2
and the target one

Milk_D_fem,,,  Daily average milk production per reproducing
female of batch b during month m

%Diet_Target, ,

Milk production from diet 1 & 2

63



Eq.13. Marketable milk production

6
Milk_D_Sucky, ,, = Z Milk_Suck;, x Neem, -\ X AvVgiren,, X %Young_Kept, + 100

k=1

Milk_D_Saley, ,, = Milk_Dy, ,,, — Milk_D_Sucky, ., — Milk_D_Fam,,

Milk_Saley, ,, = Milk_D_Saley, , X Day,,
Dc

Milk_Sale, = Z Milk_Sale, ,

m=jn

Variable Signification

CLIFS sheet

, Daily amount of marketable milk month m for
Milk_D_Salepm  paich b (iiter)
Monthly amount of marketable milk month m
for batch b (liter)
Annual amount of marketable milk for batch b
(liter)
Daily amount of suckled milk by one young
month k after parturition (I/day)
Proportion of young kept month k after calving
(%)
Daily amount of suckled milk month m for
batch b (I/day)
Daily amount of milk consumed by family
throughout the year (I/day)

Milk_Saley, .,
Milk_Sale,,
Milk_Suck,,
%Young_Kept,
Milk_D_Sucky,

Milk_D_Fam,,

Milk consumption on the farm 1 & 2

Milk consumption on the farm 1 & 2

Milk consumption on the farm 1 & 2

Milk consumption on the farm 1 & 2

Milk consumption on the farm 1 & 2
Not displayed

Milk consumption on the farm 1 & 2
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Eq.14. Growing and fattening ruminants -
Eq.14.1. Targeted Average Daily Gain

ADG Tgt,, = (LW_End,, — LW _Start, ) X 1000 + Dur_Grow,,

Variable Signification CLIFS sheet
Targeted average daily gain (g/day) for the average .

ADG_Tgtap animal of batch b ERERITE L 2

LW _Start,, Initial Live weight (kg) of the average animal of batch b Growing 1 & 2

LW _End, Final live weigth (kg) of the average animal of batch b Growing 1 & 2

Dur_Grow,,, Growing duration (days) of batch b Growing 1 & 2

CLIFS searches for the energy and protein requirements linked to ADG_Tgt, ;, in the D.4 table
corresponding to animal type a.

Eq.14.2. Diet-based Average Daily Gain
Monthly forage saturation %FS, ., is calculated as detailed in Eq.9.

Daily energy ENF, ,, and protein NIF, ,, supplied by the forage part of the diet to the average animal
are calculated as detailed in Eq.11.

Daily energy ENC, ,,and protein NIC, ,, supplied by the concentrate part are calculated differently than
for lactating cow since their supply depends only on calendar month:

ENCypm = (Z Q emp X Eng x DM, + 1000)
c

NICy,, = (z Q cmp X Nig X DM, + 1000)
c
Total energy EN_An;, ,and protein NI_An,, ,supplied by the diet to the average animal are then
calculated as follows and displayed in the table at the bottom of the sheet.
EN_Any,,, = ENF, , + ENCp
NI_Any, = NIFy , + NICy 1y

CLIFS searches for the ADG corresponding to each couple per month {EN_An,, ,,, ; NI_An;, ,,} in the
table of animal type a filled in D.4 by proceeding as follows:

LW_AVa,b = (LW—Enda,b - LWStarta'b) +2

ADG Diet,, = Min(ADG _Eq,[LW_Avy,,; EN_Any ., 1; ADG_Ng ,[LW _Avg,, ; NI_Any ., 1)

Variable Signification CLIFS sheet

Average daily gain (g/day) allowed by the diet for the

ADG Diet,,, : Growing 1 & 2
o average animal of batch b
LW _Avg,, Average Live weight (kg) of the average animal of batch b* Not displayed
ADG E Average daily gain (g/day) allowed by the energy supply Not displayed
~~ab for the average animal of batch b
ADG N, Average daily gain (g/day) allowed by the protein supply Not displayed

for the average animal of batch b

*for simplicity CLIFS does not consider the monthly increase of live weight throughout the growing period but takes only the
average between its start and end.
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Eq.15. Manure production

Eq.15.1. Daily production of excreta by one animal (ruminants only”)
QD_Excyqp. = LW, p. X 0.01 + DM_Exc,

The coefficient ‘0.01’ is based on the following assumptions:

- Aruminant eats 2.5% DM of its live weight

- The diet has an average digestibility of 60%

- The dried excreted quantities = LW, 5, x 0.025 x (1 — 0.60)
Eq.15.2. Annual production of excreta by one animal of a sub-batch b*
QY _Excy g pe = QD_ExCy gy X Dur_Stabg, p, X (HD_Stab, . + 24)

EQ.15.3. Annual production of manure u of sub-batch b*
Prod_Manure, ,, = QY_EXCy 4 p. X n_mang,, X Conv_Exc, ., X ((100 — Loss_Exc,,p.) + 100) =+ ((100 — %Exc,,,) + 100)

Eqg. 15.4. Annual quantity of residue required to produce Prod_Manure,,.

Q_Man_Resy , .« = Prod_Manure,,, x (100 — %Res, ;) = 100 X (100 + Lossg,, , ) = 100
.1, u,b: ) wb*

Variable Signification CLIFS sheet

Prod_Manure, ;. Annual quantity of manure u produced by batch b* Manure production
Q_Man_Res,,,. Annual quantity of crop residue r required to produce

manure u of batch b* Manure production

QD_ExcCy g p. E:;g} ggantity of excreta x produced by animal a of Not displayed
QY _ExCy g e ,SA\:S_%ZI'[ qu}ug?ﬂy of excreta x produced by animal a of Not displayed
DM _Exc, Dry matter of excreta x NPK content of fertilisers
n_mangp. Number of heads of animal a in batch b* Manure production
Dur_Stab, p. Duration of stabling (days) of animal a in batch b* Manure production
HD _Stab, ;. Daily duration of stabling (hours) animal a in batch b* Manure production
Conv_Excy p. Conversion rate for excreta x in batch b* Manure production
Loss_Excy p« Loss rate (%) of manure u in batch b* Manure production

” For pig and poultry QD_Exc, 4 p. is directly entered and found in Table D.7.
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Eqg.16. Family size -

Family_Size = Adult + Child X Person_ratio

Variable Signification CLIFS sheet
Family_Size Size of the family (adult-equivalent) Not displayed
Adult Number of adults > 15 years of the family Structure and cropping pattern
Child Number of children < 15 years of the family Structure and cropping pattern
Person_ratio Equivalent Child/Adult Structure and cropping pattern

Eq.17. Cropping pattern

Surf_Tot_Food = Z Surf_Food,; + Z Surf_Food_Forage,; + 2
1 1

Surf_Tot_Forage = Z Surf_Forages, + Z Surf_Food_Forages, + 2
1 1

Surf_Tot = Surf_Tot_Food + Surf_Tot_Forage
%Surf_Tot_Food = 100 * Surf_Tot_Food <+ Surfr,;
%Surf_Tot_Forage = 100 * Surf_Tot_Forage =+ Surfr,;

Variable Signification CLIFS sheet
Surf_Tot Total area of the farm (ha) Structure and cropping pattern
Surf_Tot_Food Total area of food/market crop (ha) Structure and cropping pattern
Surf_Tot_Forage Total area of forage crop ha) Structure and cropping pattern
%Surf _Tot_Food % of food /market crops Structure and cropping pattern
%Surf _Tot_Forage % of forage crops Structure and cropping pattern
Surf_Food,, Area of food/market crop p block I* Structure and cropping pattern
Surf_GFy, Area of green forage crop f block I° Structure and cropping pattern
Surf_Food_GF, ¢, Area of food+forage {p,f} crop block I’ Structure and cropping pattern

" These blocks can bear up to two food-market crops p
% These blocks can bear up to two forage crops f
% These blocks bear one food/market crop p and one forage crop f
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Eq.18. NPK balance

Eq.18.1. Exports per crop (kg/ha) (similar equations for P & K)

» Food/market crop

Export_N, = N_Content, X (DM, + 1000) x (Yield_Target, + 1000)
Export_N, = N_Content, X (DM, + 1000) X ((Yield_Target, + 1000) + Grain_Res,,) X %Res, + 100
Export_N,, = Export_N, + Export_N,

» Forage crop

Export_N; = N_Contenty X (DMy + 1000) X (Yield_Target; + 1000)

> Total

Export_Total_ N = Z Export_N,, + Z Export_Ng
p f

Variable

Signification

CLIFS sheet

Export_Total_N Total export of N (respectively P & K) for the combination of

Export_N,,

Export_N;

E xport_Np
Export_N,
Yield Target,
Yield Target;
%Res,

crop p and crop forage f (kg/ha)

Export of N (respectively P & K) for crop p with residue r (
kg/ha)

Export of N (respectively P & K) for forage crop f

Export of N (respectively P & K) for crop p (kg/ha)

Export of N (respectively P & K) for residue r (kg/ha)

Yield target of crop p (kg/ha)

Yield target of forage crop f (kg/ha)

% biomass of residue r exported

NPK balance per crop
NPK balance per crop

NPK balance per crop
Not displayed
Not displayed
NPK balance per crop
NPK balance per crop
NPK balance per crop

N_Content, N content (respectively P & K) of crop p (kg/ton) Crop NPK content
DM, Dry matter of crop p (g/kg) Crop NPK content
N_Content, N content (respectively P & K) of residue r (kg/ton) Crop NPK content
DM, Dry matter of residue r (g/kg) Crop NPK content
Grain_Res,, , Ratio grain / residues for crop p and residue r Crop NPK content
N_Contenty N content (respectively P & K) of forage crop f (kg/ton) Crop NPK content
DM Dry matter of forage crop f (g/kg) Crop NPK content

Eq.18.2. Fertlisation supply (kg/ha) (similar equations for P & K)

» Mineral fertilisation
Supply_N; = N_Content; X Q_Mineral; ~ 1000

» Organic fertilisation
Supply_N, = N_Content, X (Q_Manure, = 1000) X (DM,, + 1000)

» Total supply

Supply Total N = Z Supply_N; + Z Supply_N,
i u
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Eq.18.3. N balance (kg/ha) (similar equations for P & K)

N_Balance = Supply_Total_N — Export_Total_N

-

Variable Signification CLIFS sheet
N_Balance N balance (respectively P & K) NPK balance per crop
Supply_Total_N Total N supply (respectively P & K) NPK balance per crop
Supply_N; N supply for mineral fertiliser i (respectively P & K) NPK balance per crop
Supply_N,, N supply for organic fertilizer u (respectively P & K) NPK balance per crop
N_Content; N content of mineral fertilizer i (respectively P & K) NPK content of fertiliser
N_Content, N content for organic fertilizer u (respectively P & K) Create an organic fertiliser
DM, Dry matter of organic fertilizer u (respectively P & K) Create an organic fertiliser
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Eq.19. Green forage balance -
Eq.19.1. Green forage production

The monthly and annual production of each green forage cultivated in the farm is calculated based on

the following equations:
12

Prod_GF; , = Z Surf_GFy, x Yield,, x %Yield, ,, + Z %Vield,
l

m=1
12

Prod_GFf = z Prod_GFf‘m

m=1
Variable Signification CLIFS sheet
Prod_GFf Annual production of green forage f Green forage balance
Prod_GF; ,, Total production of green forage f month m Green forage balance
Yieldy, Total gross yield of green forage f on crop block Technical sequence per crop
| (kg/ha) block
%Yields n, Percentage of the total gross yield of forage f for

month m Forage yields

EQ.19.2. Monthly and annual green forage consumption

For each green forage supplied to the herd, the total quantity distributed per month and annually is
calculated as follows for the reproductive female and growing batches, for which forage is
distributed throughout the year:

Q_GFpm = Z Qfmp X Dayy X ny,
b

12
Q_GF, = Z Q_GFy

m=1
Variable Signification CLIFS sheet
Q_GF Total annual consumption of green forage f Green forage balance
Q_GF Total daily consumption of green forage f during month m Not displayed
ny, Number of heads in each of the seven ruminant batches' Herd size

Tfor reproductive female batches n;, = n_femy

For the fattening ruminants batches CLIFS starts calculating the number of days per month
Day,,during which the animals are fattened according to the starting date of fattening and its duration®.

Day,, =0 IF m < Mgiare far, ANAd M > Meng rar,
Dayy, = Dayy, _]Startfatb +1 IFm= Mstart_faty,

Day,, = ]End_fatb IFm = MEnd_faty,

Day,, = Day,, IF m > Mgiare pae,@and m < Mgpg rar,

® The calculations are made by using the DATEVAL function of Excel, which transforms dates into number.
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Variable Signification CLIFS sheet
Day,, Number of days per month of fattening Not displayed
Mseare rar, ~ Starting month of fattening for batch b Fattening 1,2,3
Jstart raty, Starting day of fattening for batch b Fattening 1,2,3
Start_fat, Date of fattening start for batch b Jsiar¢_rar,/Mstart_sat, Fattening 1,2,3

Jend_fat, Ending day of fattening for batch b Not displayed

Mgna rat, ~ ENding month of fattening for batch b Not displayed
Dur_Fat,;, Duration of fattening for batch b Fattening 1,2,3

Eq.19.3. Monthly and annual forage balance
Bal_GFf_m = Q—GFf,m - PT'Od_GFf'm
Bal_GFf = Q_GFf - PT'Od_GFf

Def_GFf = 211112:1 Bal_GFf'm W|th Bal_GFf'm <0

Variable Signification CLIFS sheet
Def _GFy Total annual deficit of green forage f Green forage balance
Bal_GFf Annual balance of green forage f Green forage balance
Bal_GFf Monthly balance of green forage f Green forage balance
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Eqg.20. Hay/Silage balance -
Eq.20.1. Monthly hay or silage production

The monthly production of hay or silage is calculated for respectively the months m;, or mg indicated in
E.13. as follows:

Prod_HF,y,, = z Surf_Forages, X Yields, X %Yields ,, + 100 X Convy
1

Prod_SF;;, = Z Surf_Forages, X Yields; X %Yields , + 100 X Convy g
1

Variable Signification CLIFS sheet
Prod_HF,,  Total production of hay forage h month my, Hay forage balance
Prod_SF;,,.  Total production of silage forage s month ms Silage forage balance
mp, Harvest month of hay forage h Forage type
mg Harvest month of silage forage s Forage type

Eq.20.2. Monthly stock of hay or silage (not displayed for silage — replace h with s)

Stock_Initialy m, .41 = Prod_HFy, m, . — Qnmy, .
Stocky = Stockp 1 — Qum-1 + Prod_HFy ,,,_4

or Stocky,, = 0 if Stockpm—1 = Qnm-1 + Prodyg, , , <0
Prod_HFyp,_y = Prod_HFy,,
or Prod_HF, ;4 = 0 if m—1+m,

7
Qpm = z Qnmp X Dayy, X n,
b=1

Variable Signification CLIFS sheet
Stock_Initialy m, +1 Initial stock of hay forage h Hay forage balance
Stockp m _ Stock of hay forage h month m Hay forage balance
M _c First month of production of hay forage h (starting Forage stocks

from January)
Qnmy, . Quantity of hay forage h consumed month my, ¢ Not displayed
Qnm _ Total quantity of hay forage h consumed month m Not displayed

Eq.20.3. Annual balance of hay or silage forage (not displayed for silage — replace h with s)

Prod_HF, = z Prod_HFy

mp

12
QHEL = ) Qum
m=1
Bal_HF, = Q_HF, — Prod_HF,

Variable Signification CLIFS sheet
Bal_HF, Annual balance of hay forage h Hay forage balance
Q_HF, Annual quantity of hay forage h consumed by livestock Hay forage balance
Prod_HF, Total quantity of hay forage h produced during the year Hay forage balance

72



Eq.21. Crop residues balance «
Eq.21.1. Annual production per crop residue

Prod_Res, = Yield,, X %Res,; X Grain_Res, . X Surf_Food,

Prod_Res, = Z Prod_Res,
1

Variable Signification CLIFS sheet
Prod_Res, Total annual production of crop residue r Crop residues balance
Prod_Res,,; Production of crop residue r for block | Not displayed

. Yield of food/market crop p in block | Technical sequence per crop
Yield,, block
o % of biomass of residue r on block | harvested Technical sequence per crop
YoRes, ;
i by the farmer block
Grain_Res,, , Grain/residues ratio (raw material) Crop name

Eq.21.2. Annual consumption per crop residue

» For animal feed: crop residue r becomes a forage f (D.2) For commodity f index has been
replaced by r index in the following equations.

7
Q—Resr,m = Z Qr,m,b X Daym X Ny

b=1

12
Q_Res, = Z Q_Res,

m=1
» For organic fertiliser
Q_Man_Res, = Z Q_Man_Res, , p.

u,bx
> Total
Q_Tot_Res, = Q_Res, + Q_Man_Res,

Variable Signification CLIFS sheet
Q_Tot_Res, Total annual quantity of residue r used on the farm Crop residues balance
Q_Man_Res, Total annual quantity of residue r consumed for Not displayed
manure production

Q_Res, Total annual quantity of residue r consumed for Not displayed
feeding livestock

Q_Res, m Total quantity of residue r consumed month m Not displayed

Eq.21.3. Annual balance per crop residue

Bal_Res, = Q_Res,.—Prod_Res,

Variable Signification CLIFS sheet

Bal_Res, Annual balance of crop residue r Crop residues balance

73



Eq.22. Food/market balance

Eq.22.1. Food/market production

Prod_FM, = Z Yield,, X Surf_Food,,
]

Eq.22.2. Food/market consumption

Eq.22.2.1. Family consumption

Q_Food, = Q_Pers_Food, X Family_Size

Variable

Signification

CLIFS sheet

Q_Foodp

Q_Pers_F oodp

Quantity of food crop p required to feed the family
over a year
Quantity of food crop p required to feed one adult
over a year

Food/Market balance

Structure and cropping pattern

Eq.22.2.2. Animal consumption

When it is used for animal feed, crop production p is considered as a concentrate c (E.4.2; E.5; E.6;
E.7). It can be used either directly or as a compound of concentrate cf (E.3).

+ Reproductive females (ruminants)

= Direct usage of p

Q_Femp,m = Z Z Q—femc,k,b X n—femb,m,k X DaYm
b k

= Compound of cf

Q_Femy,, = Z

b

12
QF em, = Z Q_F empym
m=1

7

« Growing animals (Ruminants)

= Direct usage of p

Q_Grow,, = Z Q_Grow, mp X N_growg , X Dayy,

b

= Compound of cf

Q_Grow,,, = Z Q_Grow s mp X n_grow,p, X (Qccr + 100) X Dayy,

b

D Q_femepin X n_femymi X (Qeer + 100) X Day,
k

12

Q_Grow, = Z Q_Grow,

m=1
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+» Fattening animals (Ruminants)

= Direct usage of p

Q_Fat, = Z Q_Fat,, X n_fat,, X Dur_Fat,,
b

= Compound of cf

Q_Fat, = z Q_Fatysp, Xn_faty, X (Qccr +100) X Dur_Fat, ),
b

+ Pig and poultry

Qtot_monop = z Qtot_monop,lJ
b

< Total (p =¢)

Q_Conc, = Q_Femy, + Q_Grow, + Q_Fat, + Qtot_mono,

Eq.22.2.3 Food/market balance

Bal_FM, = Prod_FM, — Q_Food, — Q_Conc,

Variable Signification CLIFS sheet
Bal_FM, Annual balance of food/market crop p Food/market balance
Prod_FM, Annual production of food/market crop p Food/market balance
Q_Food, Annual family consumption of food/market crop p Food/market balance
Q_Conc, Annual animal consumption of food/market crop p Food/market balance
Q_Femy,, Monthly quantlty of foqd/market crop p consumed by Not displayed
reproductive female ruminants

Q_Fem, Annual quantity of foo_d/market crop p consumed by Not displayed
reproductive female ruminants

Q_Growy, Mont_hly quantity of food/market crop p consumed by Not displayed
growing ruminants

Q_Grow, Annu_al quantity of food/market crop p consumed by Not displayed
growing ruminants

Q_Fat, }Annugl quantlty of food/market crop p consumed by Not displayed
attening ruminants

Qtot_mono, Annual quantity of food/market crop p consumed by pig Not displayed

Qtot_monop,lJ
Q_Fat,

n_fatg
Q-Growc,m,b

n_grow,,

and poultry

Annual quantity of concentrate c distributed in pig and

poultry batch b

Daily quantity of concentrate ¢ distributed in fattening

batch b
Number of animal a in fattening batch b

Daily quantity of concentrate c¢ distributed month m in

growing batch b
Number of animal a in growing batch b

Pig and poultry
Fattening 1,2,3

Fattening 1,2,3
Growing 1,2
Growing 1,2
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Eq.23. Organic fertliser balance

Eq.23.1. Organic fertiliser production

Prod_Manure, = Z Prod_Manure, ;.
bx*

Eq.23.2. Organic fertiliser consumption

Q_Manure, = z Q_Manure,, ; X Surf;
1

Eq.23.3. Organic fertiliser balance

Bal_Manure, = Prod_Manure, — Q_Manure,

Variable Signification CLIFS sheet
Bl e, Annual balance of manure u (kg) Orgaér;::aaecrghser
Pl e, Annual production of manure u (kg) Orgaér;::aaecrghser
Annual consumption of manure u (k Organic fertiliser
Q_Manure, P ) ’ balance
Area of block | (ha)
Surf; = Surf_Food,,, for food plots
Surf, i f-Food,, P Farm structure

Surf, = Surf_GF;, for forage plots
Surf, = Surf_Food_GF, ¢, for food+forage plots
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Eq.24. Expenses -

The equations providing the amounts per ha from the total amounts are not detailed in this section.
The total area considered is the physical one (Surf_Tot) and not the developed one presented in F.1.°

Eq.24.1. Livestock expenses
+» Forage purchase (excepted crop residues)

= Green
TotalCost_GF = Z Def _GFy X UPurch_GFs
f
= Hay
If Bal_HF, < 0 Then Cost_HF, = —1 X Bal_HF, X UPurch_HF,  Else Cost_HF, =0
TotalCost_HF = z Cost_HF,
h
= Silage
If Bal_SF, <0 Then Cost_SF, = —1 X Bal_SF, X UPurch_SF, Else Cost_SF, =0
TotalCost_SF = Z Cost_SF,
S

= Total
TotalCost_Forage = TotalCost_GF + TotalCost_HF + TotalCost_SF

Variable Signification CLIFS sheet
TotalCost_Forage Total cost of forage purchase Economic results
TotalCost_GF Total cost of green forage purchase Not displayed
TotalCost_HF Total cost of hay forage purchase Not displayed
TotalCost_SF Total cost of silage forage purchase Not displayed
Cost_HF, Annual purchase cost of hay forage h Not displayed
Cost_SF, Annual purchase cost of silage forage s Not displayed
UPurch_GF, Purchase price per kg of green forage f quchase prices of

livestock inputs
UPurch_HF, Purchase price per kg of hay forage h quchase prices of

livestock inputs
UPurch_SF, Purchase price per kg of silage forage s Purchase prices of

livestock inputs

%+ Concentrate purchase
Concentrate come (i) from products bought outside the farm or (ii) products produced on the farm. The
latter can be only dedicated to animal consumption or they can have a mixed usage (family and animal
consumption) such as maize.

Calculation depends on the kind of product and balance:

v" Concentrate bought outside the farm
Cost_Conc, = Q_Conc, X UPurch_Conc,

° |dem for proceeds and profits.
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v" Concentrate produced on the farm from crop p
¢ No family consumption
Cost_Conc, = Bal_FMp X UPurch_C onc,

e Family consumption
If Prod_FM, — Q_Food, <0
If Prod_FM, — Q_Food, = 0

Then
Then

TotalCost_Conc = Z Cost_Conc, + Z Cost_Conc,
c P

Cost_C onc, = Q.C onc, X UPurch_C oncy
Cost_Conc, = Bal F M, XU Purch_C onc,

Variable Signification CLIFS sheet
TotalCost_Conc Total cost of concentrate Economic results
Annual purchase cost of concentrate c¢ bought Not displayed
Cost_Conc, .
outside the farm
Cost_Conc, Annual purchase cost of concentrate p produced on Not displayed

the farm
Purchase price per kg of concentrate ¢ (or p when

Uheoiao (o, produced on the farm)

Purchase prices of
livestock inputs

+«+ Crop residues purchase

If Bal_Res, <0 Then  Cost_Res, = —1 X Bal_Res, X UPurch_Res, Else Cost_Res, =0
TotalCost_Res = Z Bal_Res,
T
Variable Signification CLIFS sheet
TotalCost_Res Total cost of crop residues Economic results
Cost_Res, Annual purchase cost of crop residue r Not displayed

Pl s, Purchase price per kg of crop residue r

Purchase prices of
livestock inputs

+« Animal purchase

TotalCost_An = Z n_head_Purch,, X UPurch_An,
b

Variable Signification

CLIFS sheet

TotalCost_An Total cost of animal purchased

n_head_Purchy, Head number of animal a purchased in batch b

UPurch_An, Purchase price of one head of animal type a

Economic results
Fattening 1,2,3
Pig/Poultry 1,2,3,4
Purchase prices of
livestock inputs

% Veterinary costs
TotalCost_Vet = Z n_head, X UPurch_Vet,

a

Variable Signification

CLIFS sheet

TotalCost Vet Total veterinary costs

n_head, Head number of animal type a

UPurch_Vet, Veterinary cost per head of animal type a

Economic results
Purchase prices of
livestock inputs
Purchase prices of
livestock inputs

78



% Total livestock expenses (intermediate consumption)

TotalCost_Live = TotalCost_Forage + TotalCost_Conc + TotalCost_Res + TotalCost_An +
TotalCost_Vet + TotalCost_HLab_Live + OtherCosts_Live

Variable Signification CLIFS sheet
. Total costs of intermediate consumption for the Economic results
TotalCost_Live .
livestock component of the farm
TotalCost_HLab._ Live Total cost of hired labour dedicated to livestock quchase prices of
livestock inputs
OtherCosts_Live Other livestock costs Purchase prices of

livestock inputs

Eq.24.2. Crop expenses ™
% Seeds
Cost_Seed, = Z Q_Seed,; X (Surf_Food,, + Surf_Food_GF, ;) X UPurch_Seed,,
1
Cost_Seed; = z Q_Seeds, X (Surf_GFs; + Surf_Food_GF,s;) X UPurch_Seedy
1

TotalCost_Seed = z Cost_Seedp + z Cost_Seedf
p f

Variable Signification CLIFS sheet
TotalCost_Seed Total cost of seeds Economic results
Cost_Seed,, Total cost of seed for food/market crop p Not displayed
Cost_Seed; Total cost of seed for forage crop f Not displayed
UPurch_Seed, Purchase price per unit of seed p Purchase prices of crop inputs
UPurch_Seed; Purchase price per unit of seed f Purchase prices of crop inputs
0_Seed Quantii[y of seeds per ha for crop o on Technical sequence per crop

"ol block | block

"repeated twice per block
+ Organic fertilisers

If Bal_Manure, < 0 Then Cost_Manure, = —1 X Bal_Manure, X UPurch_Manure,
Else Cost_Manure, = 0

TotalCost_Manure = z Cost_Manure,
u

Variable Signification CLIFS sheet
TotalCost_Manure  Total cost of manure Economic results
Cost_Manure, Total cost of manure u Not displayed
UPurch_Manure ,, Purchase price per kg of manure u Purchase prices of crop inputs

1% For calculation simplification expenses linked to forage crops are included in this component of the farm
although they could be charged to the livestock component as well.
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«» Mineral fertilisers -

Cost_Mineral; = Z Q_Mineral;; X (Surf_Foody; + Surf_GFs;, + Surf_Food_GF,r,) X UPurch_Mineral;
1

TotalCost_Mineral = z Cost_Mineral;
i

Variable Signification CLIFS sheet
TotalCost_Mineral  Total cost of mineral fertilisers Economic results
Cost_Mineral; Total cost of mineral fertilizer i Not displayed
UPurch_Mineral; Purchase price per unit of mineral fertilizer i Purchase prices of crop inputs
9 Wiy, Quantity ?f mineral fertilizer i per ha spread Technical sequence per crop

; on block | block

"Repeated three times per block

+»+ Pesticides

Cost_Pesticidey = Z Q_Pesticideg; X (Surf_Foody, + Surf_GFy; + Surf_Food_GF, s,) X UPurch_Pesticide,
1

TotalCost_Pesticide = z Cost_Pesticide,
d

Variable Signification CLIFS sheet
TotalCost_Pesticide Total cost of pesticides Economic results
Cost_Pesticide, Total cost of pesticide d Not displayed
UPurch_Pesticide; =~ Purchase price per unit of pesticide d Purchase prices of crop inputs

Quantity of pesticide d per ha spread on Technical sequence per crop

Q_Pesticideg; block I* block

"Repeated three times per block
+ Hired machinery
Cost_Machin, = Z Q_Machin,,; X (Surf_Food,; + Surf_GFs, + Surf_Food_GF, ;) X UPurch_Machin,,
l

TotalCost_Machin = Z Cost_Machin,,

y
Variable Signification CLIFS sheet
TotalCost_Machin Total cost of hired machinery Economic results
Cost_Machin,, Total cost of hired machinery y Not displayed
UPurch_Machin,, Purchase price per unit of hired machinery y Purchase prices of crop inputs
Q_Machin,,, Quantity ?f hired machinery y per ha used Technical sequence per crop
on block | block

"Repeated three times per block

¢+ Hired labour

Cost_Labour,, = Z Q_Labour,,; X (Surf_Food,, + Surf_GF;, + Surf_Food_GF, ;) X UPurch_Labour,,
1

TotalCost_Labour = z Cost_Labour,,
w

Variable Signification CLIFS sheet
TotalCost_Labour Total cost of hired labour Economic results
Cost_Labour,, Total cost of hired labour w Not displayed
UPurch_Labour,, Purchase price per unit of hired labour w Purchase prices of crop inputs

Quantity of hired labour w per ha used on on Technical sequence per crop
Q_Labours,, block I block

"Repeated three times per block
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+ Irrigation -

Cost_Irrig, = Q_Irrig, X UPurch_m3 + Surf; X Cost_Irrig_Ha
TotalCost_Irrig = Z Cost_Irrig,
1

Variable Signification CLIFS sheet
TotalCost_Irrig Total cost of irrigation Economic results
Cost_Irrig, Total cost of irrigation for block | Not displayed
UPurch_m3 Cost of one m® of irrigation water Purchase prices of crop inputs
Cost_Irrig_Ha Flat cost per irrigated ha Purchase prices of crop inputs
9t Quéamtity of water irrigation used on block |  Technical sequence per crop

- : (m*/ha) block

%+ Total crop expenses (intermediate consumption)

TotalCost_Crop = TotalCost_Seed + TotalCost_Manure + TotalCost_Mineral + TotalCost_Pesticide
+ TotalCost_Machin + TotalCost_Labour + TotalCost_Irrig + OtherCosts_Crop

Variable Signification CLIFS sheet
Total costs of intermediate consumption for the crop Economic results
TotalCost_crop
component of the farm
OtherCosts_Crop Other crop costs Purchase prices of
crop inputs

Eq.24.3. Fixed costs

TotalFixedCost = Z FixedCost,
e

Variable Signification CLIFS sheet
TotalFixedCost Total fixed costs Economic results
FixedCost, Annual amount of fixed cost e Fixed costs

Eq.24.4. Staple food purchase

This item is not included in the farming expenses per se, but is provided in the economic results as an
assessment of the farm capacity to cover the family needs regarding staple food as defined in E.9.1.
The amount of money required to cover a possible deficit is calculated as follows. Practically this
amount should be covered by the net profit of the farm.

If Prodpy, — Qrooa, <0 Then Cost_Food, = —1 X (Prod_FM, — Q_Food,) x UPurch_Food,
Else Cost_Food, =0

TotalCost_Food = Z Cost_Food,
p

Variable Signification CLIFS sheet
TotalCost_Food Total purchase cost of staple food Economic results
Cost_Food, Total purchase cost of staple food p Not displayed
UPurch_Food,, Purchase cost per kg of staple food p Purchase prices of crop inputs
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Eq.25. Proceeds

TotalLive_Proceed = Z AnnualMilk_Sale, + AnnualMeat_Sale + AnnualEgg_Sale + AnnualManure_Sale
b

TotalCrop_Proceed = AnnualFM_Sale + AnnualForage_Sale + AnnualRes_Sale
Total_Proceed = TotalLive_Proceed + TotalCrop_Proceed
%Live_Proceed = 100 * TotalLive_Proceed -+ Total_Proceed

%Crop_Proceed = 100 * TotalCrop_Proceed <+ Total_Proceed

Variable Signification CLIFS sheet
Total_Proceed Total annual proceed for the given scenario Economic results
%Live_Proceed Proportion of total proceed made by livestock activity (%) Economic results
%Crop_Proceed Proportion of total proceed made by crop activity (%) Economic results
TotalLive_Proceed Total annual proceed of livestock activity Economic results

TotalCrop_Proceed Total annual proceed of crop activity

Economic results

See also table next page.
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Type of production Variable Family / Crop Animal Marketable® Calculation of Sale price per unit
consumption Consumption marketable volume?
Milk (dairy) . 3 X X X Milk_Sale;, ., USale_Milky,
Milk (suckler) AnnualMilk_Sale, « 0
Livestock sold X n_head_Sold, , = USale_An,
4 {n—fata,b;
AnnualMeat_Sale n_mono_Soldq )

Livestock kept 0
Egg sold AnnualEgg_Sale X TotEgg_Sold USale_Egg
Egg consumed only X 0
Organ!c fert!l!ser Mk AnnualManure_Sale® X X Bal_Manure, USale_Manure,
Organic fertiliser no Mk X 0
Food/Market Mk X X X Bal_FM USale_FM.

A IFM_Sal - P - P
Food/Market no Mk nruarrioake X 0
Forage Mk X X Exc_GF;' USale_GF;

8 Bal_HF, USale_HF,
AnnualForage_Sale Bal_SF, USale_SF,

Forage no Mk X 0
Crop res!due Mk AnnualRes Sale® X Bal_Res, USale_Res,
Crop residue no Mk X 0

"Existence of a market for the corresponding product (Mk)
2| positive value

*For the two batches of reproductive female: AnnualMilk_Sale, = ¥\, Milk_Saley, ,, X USale_Milky, ,,
*For the bactches of fattening ruminants and of pig and poultry: AnnualMeat_Sale = Y., ,n_head_Sold, , x USale_An,

® AnnualManure_Sale = Y, Bal_Manure, X USale_Manure,,
® AnnualFM _Sale = ¥, Bal_FM, X USale_FM,,

"Exc_GFy = Y3, Bal_GF; ,,, with Bal_GF;,, > 0
*AnnualForagesq. = X5 Excorp X USalegr; + YnBal_HF, x USale_HF, + Y, Bal_SF, x USale_SF;
® AnnualRes_Sale = Y. Bal_Res, X USale_Res,



Eq.26. Profits

Live_GP = TotalLive_Proceed — TotalCost_Live
Crop_GP = TotalCrop_Proceed — TotalCost_Crop
Total_GP = Live_GP + Crop_GP

Total_NetProfit = Total_GP — TotalFixedCost

Variable Signification CLIFS sheet
Total_NetProfit Total annual net profit for the given scenario Economic results
Total_GP Total annual gross profit for the given scenario Economic results
Live_GP Total annual gross profit made by livestock activity Economic results

Crop_GP Total annual gross profit made by crop activity

Economic results
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