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Introduction 
 
The Livestock Feeding Strategies Simulation Models, LIFE-SIM was developed by a team of the Production Systems 
and the Environment Division of the International Potato Center (CIP). The objective of the models is to evaluate the 
effects of different feeding strategies (scenarios) on animal performance. LIFE-SIM is comprised of four specific 
models related to ruminants (Dairy, Beef, Buffalo, and Goat) and one for non ruminants (Swine); only the manual for 
the ruminant models are described in this document. Each model is dynamic and runs in a probabilistic daily basis. 
Consequently, it is necessary to run each feeding strategy or scenario several times to obtain the average response 
for a herd or region.  
 
The components of each model include specific subroutines for pasture growth, voluntary intake, supplement 
availability, nutrient requirements, thermal regulation, milk – beef and meat production, manure production, methane 
emissions, and a bio-economic analysis. The structure of the models are similar and have the same inputs facilitating 
its management; however, for each specific model, appropriate parameter were incorporated to the equations allowing 
the evaluation of the animal performance for each species considered.  Each model requires as inputs appropriate 
information on livestock characteristics, pasture and forages as cut and carry, weather conditions, supplementation, 
and the prices of feeds and products. Likewise, it is important and necessary to define the average characteristics of 
the specific animal of the herd or groups of animals within the herd or region. The information required for the 
animal component are: milk yield potential (measured on a specific lactation curve of animals into the farm or area in 
analysis), age, body condition and chemical composition of milk or meat, the stocking rate (number of animals per 
hectare), as well as the potential feed intake (as percent of the body weight) and the expected variation in feed 
intake. Models considering the first month when calving occurs estimate outputs from those inputs for a year 
covering the whole lactation or fattening period. During the process, the model estimates forage availability in 
relation to the changes in feeding practices during the year.  
 
The outputs of the LIFE –SIM models are the expected milk yield during the lactation period, the changes in body 
weight during the same period, the gain weight during a fattening period, the amount of manure produced, and an 
estimate of methane emissions. Additionally, the model provides estimates of the total costs of production per cow 
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per lactation, and the average cost per kilogram of milk.  The LIFE – SIM models contain six main input modules: 
animal, pasture and forage, supplementation, weather conditions, supplement strategy, and cost. The animal 
component inputs information considering the animal’s genetic potential, physical state, and response to the nutrients 
provided by pasture, forage, and supplements. Models predict responses by energy or protein; thus, it uses the 
minimum value calculated to determine the real production of milk or meat. The pasture component is dynamic, and 
depends on the seasonal distribution of rainfall and temperature, which affects forage availability and quality, as well 
as animal performance. The supplement input module accounts for the additional feed provided to livestock and 
includes the nutritional characteristics of the supplements. Both modules have a sub-module that accounts for the 
order in which the food sources are consumed. The climate module determines the effects of temperature, relative 
humidity, and wind velocity on feed intake as they influence milk or meat production. The cost module inputs 
information necessary for a benefit-cost analysis based on the daily feed cost and its contribution to total costs in 
relation to milk production (Leon-Velarde et al, 2003).  
 
In summary, LIFE SIM models become a practical tool for the evaluation of different feeding strategies in terms of 
their biophysical and economical performance. Output variables, like milk or meat production, economic gross margins, 
and methane emissions can be used with other models to calculate the function that best links feed intake with 
economic gross margins and methane emissions and manure. 
 
In this User’s guide, you will be introduced to the different sections of the LIFE SIM Simulation Model. The CD 
includes specific programs for ruminant’s species: dairy, beef, Goat and Buffalo. The structure of the models are the 
same, however each species has its own parameters, therefore we will be using the Dairy model as example. From data 
input to simulating and saving the file, you will be assisted step by step how to generate results in tables or graphs 
monthly, weekly or daily. The content of this manual is furnished for informational use only, and is subject to change 
without notice. However the model includes information similar to the presented in this manual. Also a section with 
model use on analysis of scenarios is presented. 
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Starting off 
 
Before doing anything else, you must be sure that your computer has the following features for installation: 
 

 Windows 95, 98, Me, NT, 2000, XP 
 Pentium ® class processor 100 mhz 
 16 MB RAM 
 20 MB HDD available space 
 Monitor SVGA – 256 colors at 800 x 600 display resolution 
 CD-ROM Drive 
 Mouse 
 Please check the regional settings. Change the use of comma (,) for dot (.) to separate the decimal point. 

 
Once verified, obtain the corresponding program of simulation model from the CD LIFE-SIM: 
 

 Dairy  
 Beef  
 Goat 
 Buffalo 

With the simulation CD at hand, let’s do these steps: 
 

 A note recommending that you close all applications will flash. Click OK. 

 Insert the CD-ROM in the CD drive 
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 Open the Windows Explorer, look for the CD drive and click to open.  Find the corresponding model and click. 
You will find this. Double click the one with arrow (Setup. application) to start installing the program (for 
example) 

     

 You will then see this (a) on your screen. The program will normally be installed in a group denominated 
LIFESIM  

 C:\Program Files\LIFESIM.  If you are ready to install, click the computer icon pointed out by the arrow.  

 

     (a)               (b)            
 

 This will start the installation in your Program Files under the name of the program. The program will be 
installed in the LIFE-SIM program group. You can choose other name. 
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Once installed, you can access the appropriate Simulation Model by hitting and following these steps: 
 

      Start menu               Program              LiFE-SIM              Dairy (with icon) 
 

                                  
 

You can make a shortcut by doing the following steps:  
1. Start menu       

2. LIFESIM 
3. Dairy (right click) 

  4. Create Shortcut (send it to your destock 
 

       
   (1)                      (2)                       (3)                  (4)       (5) 
 

Each time that you need to reinstall or up date the program it will be necessary to uninstall the previous version. 
 
To uninstall a program, follow these steps: 

1. From Start select Settings, Control Panel, Add/Remove Programs 
2. Select the corresponding program and press the Add/Remove... button. Then follow the same previous steps 
to install the new version. 
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Running the model.  
 
Select the appropriate model and press the icon of the model. The computer will load the program 
 
What is this? 
 
This is the main window or menu of the models upon hitting the shortcut icon of Dairy Cattle Model on the desktop or 
opening the model from the start menu. These icons will be your signs along the Simulation Model 

 

 
 

On the top, Scenario, Conditions, Simulation, Report, Help and Exit include the same steps showing on each icon: 
these are new conditions, open, erase scenarios, save, animal, pasture, supplements, Weather, cost, simulation, 
text reports, graph reports, and exit. 

 

 New Conditions 
 

 Open icon 
- This icon is used if you need to open existing file previously saved or file imported from the 
diskette or from other sources. 
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 Erase Icon 
This icon is used if you want to erase scenarios or simulation runs. The maximum number of simulation runs is 9. 
If you already run a simulation using a set of data and want to make another simulation using different set of 
data, you have to use this icon to delete the previous results and not get you confused with the new results. 

Save icon 
Used after you have inputted necessary data for simulation. This is need if you want to save changes you have 
made with the current data. 

 Animal.  
this icon is composed of animal characteristics, dry matter intake, localization and potential milk yield. More 
details are discussed on the later part of this manual. 

 

 Pasture 
Icons available for forages on grazing cut and carry and browse. This following information is particularly 
important: amount given in dry and fresh matter, its average monthly digestibility and protein content, stocking 
rate, growth rate of pasture/day. More details as we move on. 

  Supplements 
This is composed of concentrate, complementary forage, and or other supplements. Important information that 
should be available is: dry matter, protein content, digestibility, cost and amount to be given. 

 Feeding Strategy 
In this window you can combine the order of the feeding strategy. 

Weather. You have the option to use or not to use temperature regulation. If you choose to use temperature 
regulation, average monthly temperature, humidity, wind velocity and skin thickness are the information you 
need to fill in. 

 9



 Cost 
You have to provide feed costs based on existing local prices. These include the feeding costs from pasture, 
cut and carry. Complementary forages, concentrate, other supplements are from the feed user table. The 
feeding cost as percentage and the milk price. 

  Simulation 
Click this icon to start the simulation. You will be asked what month simulation will start (pertaining to the 
month of calving) and interval of the text reports (daily, weekly, and monthly). 

 Text reports 
It will show detailed and summary reports. The number of reports depends on the number of simulations done. 
There is several information derived from these report. Details are discussed on the latter part of this manual. 

 Graph reports 
Line and bar graphs as results from the simulation of parameters are featured here. Milk production, methane 
emission and scenarios are shown. As well as production cost. 

 Exit 
Click this icon if you want to quit or are finished using the model. Model will ask to save the last condition 
(feeding strategy). 

 
Help In this you will find information regarding the model. If you get lost with the process of simulation, use this as 

your guide to what information is needed where 
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 Starting new file 
 
The model by default loads a example of a feeding strategy. From it you can change the new conditions or open a file 
with your work data 
 
To start off, click the Animal icon found at the main page of the simulation model. It will open up a set of windows for 
animal description.  

 
 Animal description 

 
The first set has 4 windows.  
 

a) Animal  
b) Adjustment values 
c) Potential intake 
d) Potential yield  

a) Animal 
  
Identification. The name of the animal or group 
of animals can contain number, letters or both. 
The word or number you input cannot have 
spaces, otherwise the model will only consider 
the first set of letters or numbers.  
 
 Example: Rose III   = Rose 
   CIP-Dairy = CIP-Dairy 
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If you are running a herd, set the cow name as Group. There are two options. A) run the average type of cow, b) 
Divide accounting the number of animals in the herd in three groups: I, II and III. The I correspond to top cows, II 
the average cows and III the last portion of the herd. This will allow you to calculate a total herd cost-production.  
 
Age. Age must be expressed in years. Therefore, if you have the age of the animal in months, you need to covert it 

into years according to the following formula (use values up to 2 decimals): age (years) = Age (months)/ 12  

Weight. The weight must be expressed in kilograms. The range of weights that the model accepts for a dairy cow 
should be within the range 300 – 600 kg. Any values beyond these limits will be ignored. 

Lactation number: Milk production is affected by number of lactation; therefore the model considers an adjustment 
factor by lactation number. 

Lactation length. This is the length (in months) of lactation period a dairy cow before it reaches its dry period. The 
length should be between 1 – 10 months, otherwise it will be ignored. 

Calf weight Expected at birth.  Estimate weight of the calf at birth. The value allows estimating the cow weight 
increment during the pregnancy. 

Gestation length. The average is 282±3; however, in some cases the value can vary, but not less tan 279 days 
Calving interval; The model estimate the beginning of new pregnancy based on the data of calving interval and 

gestation length. 
Lose weight during the first three months of lactation period. Represents the tissue mobilization to produce milk 

during the first three  
Protein turn-over. Is the quantity of nitrogen recycled by the animal, when the diet protein level is low. 
Grazing correction factor. Represents the energy required for the animal for physical activity under grazing 

conditions. 
Energy concentration required to gain 1 kg body weight. Is the quantity of energy of one kilogram of muscle; it is 

used to calculate the weight gain by energy intake. 
Milk fat content. Represents the fat content of the milk; expressed in percent. 
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b) Adjustment values.  
 
In this window there is information for energy and 
protein concentration required to gain one kilogram of 
weight. Also values referring to protein quality index 
are showed. You can modify then if you know its value, 
otherwise use the default values.  
Potential intake 
 
Dry matter intake. This is defined as the maximum 
dry matter amount an animal can intake based on its 
physical limitation; which is based on its rumen 
capacity and palatability. Usually the values vary from 
2.0 – 4.0% of the animal’s body weight. Beyond these 
limits, the model will under-or over-estimates the 
results. 
 
Variation of the potential intake. This is the daily 
variation of animal dry matter intake. This means the 
percent of the average potential intake of the animal. 
For example, your animal’s average potential intake is 
3.5 kg DM/100 kg body weight. But in some days, your 
animal will take a little more and other day less than 
3.5 kg DM. Therefore, this difference (in percent) 
from the average is the variation of potential intake. 
You can select a value between 1 – 10%. Displayed is a reference table of metabolic and body weights. 
Browse. Complete on what percent is taken from the total dry matter when the animals are expose to browse.  
In similar form define the increment in percentage of dry matter intake due to the lactation. 
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