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GUIDELINES FOR RATION CALCULATION FOR VARIOUS 

BREEDS, HEIFERS, LACTATION STAGE (RUMEN8) – Level 3



1. You will learn about (learning 
objectives):

❑ Introduction to ration formulation using 
Rumen8 Software

❑ How to use Rumen 8 to determine 
rations of various breeds, heifers, 
lactation stage considering their body 
requirements.

This module has three parts; this is
part II – ensure you download Parts I
and III to cover to END.



2. Having the SNV Tropical Feed library 
visible as well as the user feed library 
(Empty Feed library)

• To open the empty feed library, go to the right 
hand of the page named Library management.

• On the bottom of the right hand section 
highlighted in red box as ‘User feed library’, Click 
‘Open’.



3. Open user feed library under the folder the Empty Feed library

• Clicking ‘Open’ will direct you to your computer’s ‘Document’ folder.
• Select folder ‘Rumen8’ then ‘Empty Feed Library.’
• Then the option ‘FeedLibrary’ then click ‘open’.



3.1 Empty Feed library display

• Notice that most of the feed ingredient 
from the ‘Shared Feed library’ are 
grey/faint in color. Only a few are 
dark/black in color (Empty feed library).

• The grey colored ingredient list can be 
used as reference and you can make a 
copy (Add copy) and after you have 
copied a number of feeds you save own 
feed library under your choice of name.

• The next slides will guide you to make 
your own feed library.



4. How to make your own farm-
specific Feed library

• Still under the ‘Feed Editor’ that you have 
been working on to open the shared 
library and the user feed library, you now 
continue under the tab ‘Manage feeds’ 
(indicated with the yellow arrow).

• The ‘Manage Feeds’ displays show the 
‘Empty feed library’ (Displayed in black 
color and the ‘Shared feed 
library’(displayed in grey color) on the left-
hand side (Green box) and the ingredient 
editor on the right-hand side (Red box). 

• Now you can make the ingredient of your 
choice active and edit the feed 
parameters.



5. To activate (Black in colour) a 
feed in the farm-specific library

To activate the ingredients, you need to make 
a copy of the existing ingredients (grey ones). 
The following steps will guide you.

• Select an ingredient, in this case, ‘African 
Foxtail grass fresh’.

• Click on ‘Add copy’ to copy the ingredient. 
• Add a copy by clicking ‘Okay’. The 

information of the ingredient will be 
duplicated one active for use the other 
(grey one) for reference.



6. The Copied Feeds

• The copies means all the information are the 
same/duplicated.

• However, nutritive values and other parameters 
of a copy can be edited, except the shared feed 
library that is not editable.

• The correct method is to make a copy of the feed 
you want to edit and save it under a new name or 
the same name as in the red box.



6.1 Editing the Copied Feeds

• You can edit the parameter of the activated feed. 
Reasons for changing any of the parameters are a 
feed analysis or a visual assessment of the quality 
of the feed on the farm.

• You can also edit the name of the ingredient by 
adding the date, the name of the farm, or a batch 
number.

• After activating a feed we do not advise that you 
change parameters under (red box);

i. Feed management categories
ii. Feed protein type
iii. Feed particle size classification



6.2 Editing the Copied Feed Ingredients 
Cont’d…

• Based on your experience and expertise in the 
field or if the feed analysis has data for DM, ME, 
CP, NDF, and starch, you may want to change 
those values in the farm-specific new feed.

• It is recommended to leave all other values as 
copied from the ingredient in the shared feed 
library. E.g in our example that includes the list of 
minerals, fat,  aN, bN, cN, ADIN, Ca abs, P abs, Mg 
abs, eNDF, sugar, and Ash.

• Rumen8 will not run properly if you put a dash or 
zero (0) in the ‘boxes’ in case no accurate data are 
available to replace the data used in the SNV 
Tropical Feed Library.



7. Cost of ingredients

• The cost of an ingredient are calculated in two 
ways;

i. Cost of 1 ton of dry matter (e.g. Ush/t DM)
ii. Cost of 1 ton as fed (e.g. Ush/t fed)

• The price of a ton of an ingredient can be affected 
by losses, for example, when feeding the cow, 
maxing a ration, etc. This can be accounted for by 
estimating the losses as a percentage (%) per ton 
of feed.

*Note for all prices in this example the currency 
divisor 100 (Cd 100).

• The price of Maize bran in this example has been 
divided by 100. Meaning the correct amount is 
Ush 8,000 X 100 = Ush.800,000 per ton of Maize 
bran.



8. Saving your (Farm name) populated 
feed library 

After the several ingredients from the empty feed 
library, you can save your new feed library. Here are 
the steps;

• Under the ‘Feed editor’ select the last tab 
‘Manage feed and ingredients visibility’, on the 
right-hand side on the section ‘Library 
management. At the bottom indicted ‘User feed 
library, Click on ‘New’(Red box).

• Browse for a folder will pop up, select folder 
Rumen8, then select the folder under your 
Surname or country. In this case, Uganda Farms 
Library.

• Make a new folder under this and you can name 
it Farm A Feed Library (green box), finally click 
‘OK’ (blue box).



9. Your (Farm name) feed library

• To view all the feeds you copied in your 
library, under the ‘Feed editor’ select the 
tab ‘Manage feed and ingredients 
visibility’, on the right-hand side on the 
section ‘Library management’.

• At the bottom indicted ‘Shared feed 
library’, Click on ‘close’ (red box). This will 
close the ‘Shared feed library’ in grey color 
and remain with the black-colored 
ingredients (green box) you saved library.



10. Deleting a feed from the farm 
feed library

If you want to delete or edit an existing feed 
from your library;

• Click on ‘Edit’ from the Rumen8 landing 
page and then click on the ‘Edit Feeds’ 
option.

• If your library is still open, click the first tab 
‘Manage feeds’ and select an ingredient in 
this case then click on ‘Delete’ (red box). 
The copy will be deleted.

• To Edit the parameter/value and other 
parameters click on ‘Edit’ (green box). The 
Edit section on the right hand side will be 
activated for editing.



11. Manage Mixes

• If you want to make a compounded feed 
such as dairy meal, or any other mixes this 
feature will be helpful.

• Feed mixtures can be made under the tab 
‘Manage Mixes’ or created automatically 
from the current diet.

• To create mixes under the tab ‘Manage 
mixes’, in the landing page click <Edit> 
then <Edit feeds> followed by <Manage 
mixes> then click <Add New> (red box) for 
a new mixture.

• Multiple feeds can be added to the mix by 
selecting the first feed from the list of 
ingredients (in the green box).



11.1 Manage Mixes Cont’d…

• Click on the arrow (<) button to move the 
selected feeds into the mix. Now enter the 
percentages of each feed, either on a ‘Dry 
matter’ or on an ‘As fed’ basis.

• The feed percentages must equal 100% 
before you will be able to exit the mix 
editor and save the mix with a unique 
name.

• Identify the mix by saving it with a unique 
name and date. 



11.2 Manage Mixes Cont’d…

• Before clicking ‘Okay’ enter a cost of the 
mix, which usually is the sum of the 
‘Ingredients cost’ plus a fee for mixing and 
the percentage of losses.

*The cost of the ingredients will be displayed 
in your feed library if every ingredient is 
edited or issued with the cost per ton fed.  

• Now the mix can be used when 
formulating a cow ration.

• When using the mix to formulate a ration 
you can scroll/hover over it by putting the 
cursor on the name of the mix and all 
parameters will be shown in a pop-up.



12. ‘Create Mix from Diet (ration)’

• Mixtures can also be created automatically 
from the current diet being formulated by 
selecting the <Edit> tab from the landing 
page and then the <Create Mix From 
Diet>.

• Then unselect feeds that you don’t want to 
include in the (compound) feed mix and 
then give the mix a name (highlighted in 
red box).

• Mix percentages can be shown on an ‘as-
is’ or on a dry matter basis.



13. Dairy animal parameter set-
up

• On the landing page click the tab ‘Animal’ 
and select the ‘Use standard Animal’ (red 
boxes).

• The software will show the default settings 
for the standard cow at different 
production levels and lactation stages for 
all the parameters under the tab ‘Dairy’ 
animal on the right-hand side of the 
landing page.

• For example as highlighted, we can select a 
cow producing 5,000 liters (in most cases 
in the tropics/East Africa a cow producing 
this amount is a high producer) in lactation 
and click on the early lactation stage.



13.1 Animal (Dairy) Preference 
settings

• After selecting the standard cow of your 
choice, go to the tab ‘File’ on the Rumen8 
landing page; click on ‘Preferences’ and 
then the tab ‘Standard cows’ to edit 
standard cows settings.

• The figure shows the display where 
settings can be changed for a standard cow 
of your choice in different lactation 
productions levels (red box) and lactation 
stages (green box).

• ‘Close’ to save the edited information.



13.2 Tab ‘Dairy’ Parameters

• After selecting and setting your 
standard cow, the cow information 
appears on the Rumen8 landing 
page as shown in the red box. 

• The dairy tab further gives you room 
to edit the information/parameters 
already displayed.

• These parameters are used to 
calculate nutrient demand and 
should be adjusted to match the 
average of the animal in the herd 
you are feeding. 

• For future use you can ‘Save current 
animal as  default’ cow after editing 
her details further on the green box.



14. Farm information - Farm tour

• The information required to fill in the page under the ‘Dairy’ tab should be made available by the farmer 
from his accurate farm record. 

• If accurate farm records in regard to the animal parameters are not available, these figures can only be 
gotten during a farm walk and measuring the figures required. 



15. Cow selection Options

• Click clicking on the ‘Diary’ (pointed with the 
yellow arrow) to define the cow to be fed.

• Click the default choice ‘Dairy cow’ for more 
options to select the stage of the cow in the (red 
box); 

i. Dairy cow - For cows that have calved 
before.

ii. Dairy heifer mated - for 
inseminated/served heifers.

iii. Dairy heifer unmated - for heifers not 
inseminated yet.



16. Breed selection Options

• To select the type of breed, click the 
section with the red box. 

• Cow breed options that are available at the 
moment are as follows;
▪ Holstein breed
▪ Jersey breed
▪ Other breeds e.g. Ayrshires, 

crossbreeds.



17. Animal weight (Kg)

• By placing your cursor on the live weight 
in kilograms (Kg), a pop-up guides or 
explains why weight is required. 

• Accurate average cow live weight 
measurement or estimate is important 
because it affects cows’ daily energy 
requirement.

• Use kill sheets if you don’t have weighing 
scales.

• The figure shows maintenance energy 
requirement versus live weight.



18. How to weigh your cow

• One of the ways of weighing a cow is by 
using a weighing band.

• The weighing band method is as shown 
on the diagram.
▪ Put the weigh band for cattle around the 

girth as close to the forelegs as possible 
and pull tight, and then check the weight 
in the tape.

• For getting more accurate results, please 
take several measurements and average 
the results.



19. Animal weight change (Kg/d)

• Placing your cursor on the Live weight change in 
Kilograms per day (Kg/d), a pop-up guides or 
explains why weight is required. 

• This is estimated of a typical live weight change 
per day during a lactation period of different 
breeds as shown in the graph.

• During early lactation the live weight may drop, 
and the measure can be indicted while making a 
ration.



19.1 Animal weight change (Kg/d) 
Cont’d…

• In the table alongside, comparison of 
lactation stage and body condition score 
(BCS) is shown as recommended.

• Australian BCS ranges from 1-8 where 1 is 
under-conditioned and 8 over-conditioned.

• The Penn State BCS ranges from 1-5 where 1 
is under-conditioned and 5 are over-
conditioned.



20. Days in Milk

• The accurate Days in Milk (DIM) is important to estimate feed intake potential, as the stage of lactation 
influences the amount of feed a cow can consume. 

• Days in milk is calculated from the date of the last calving to the current you are making ration for. 
• Feed intake (KgDM/cow/day) is estimated using either the NRC (National Research Council, 2001) equation 

or the NDF intake as a percentage of cow live weight.



20.1 Days in Milk Cont’d…

• Peak dry matter intake (DMI) generally 
occurs at 80-100 days post-calving. It may 
occur at 60-80 days if cows have been well 
managed through the transition period. 

Note: Go to Preferences to select what 
Rumen8 should use.

Figure: Milk production and feed intake during the 
lactation cycle



21. Dairy Milk Yield

• Ensure you set the correct unit in the ‘Preference’ 
(liter or Kilogram/cow/day).

• If milking numbers are stable this should be the 
last 5-10 days on average. 

• Yield should include all milk, including that being 
fed to calves and another milk bit suitable for 
human consumption i.e. total milk from the cow 
per day.



22. Milk Fat

• The accurate milk fat and protein concentration are important because they affect the cow’s daily energy 
requirement.

• The concentration of fat and protein and the volume of milk produced vary depending on the breed of cow, 
stage of lactation and, ration.

• In most cases farmers will not know or have the accurate Milk fat measurement, so it is advisable to estimate 
e.g. 3.6g/kg of milk.

Table: Mega joules of 
metabolizable energy per kg 

of milk at a different 
fat/protein concentrate. 



23. Milk true protein

• The accurate milk protein concentration is important because it affects the cow’s daily metabolizable protein 
requirement.

• The concentration of fat and protein and the volume of milk produced vary depending on the breed of cow, 
stage of lactation and, ration.

• In most cases farmers will not know or have the accurate Milk true protein measurement, so it is advisable to 
estimate e.g. 3.0g/kg of milk. 

Table: Grams of 
metabolizable protein per kg 

of milk at a different 
fat/protein concentrate. 



24. DMI estimation method

• There are two ways to estimate DMI; The 
‘Conventional’ method and the ‘NDF intake’ 
method.

• The conventional method gives the DMI 
estimate (Kg DM/d) using the NRC equation 
and for heifers AFRC (Agricultural and Food 
Research Council, 1993) equation. 



24.1 DMI estimation method – NDF 
Intake

• The NDF intake estimates are based on NDF 
eaten as a percentage of cow live weight.

• The NDF equation relates potential intake 
constrain to live weight and NDF of the 
diet/ration for example;

DMI (Kg/d) = (live weight X [130+NDF%])/100

• Empirically, during the Rumen 8 pilot in 
Kenya we found the factor 130 giving the 
best match to actual DMI.



24.2 DMI estimation method – NDF 
Intake Cont’d…

• The factor 130 or expressed as a percentage 
130/100 is 1.3%) of live weight used to 
estimate intake potential of NDF can be 
adjusted for each class of cow (cow in milk, 
dry cow, close-up, heifer) in the 
preferences. 

• Click ‘File’, choose ‘Preferences’ and click 
‘Recommended levels’. The class of ‘Dairy 
preferences’ will be displayed and ready to 
be adjusted or used as-is.



25. Important note: Download Part I and III

- PROCEED TO PART III -

This module continues and 
ends with Part III, ensure you 
download Part I…


