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License Agreement
• Dairy cattle nutrition in the tropics using Rumen8 

© 2023 by  Rumen8 Nutrition Pty Ltd and the 
Netherlands East African Dairy Partnership 
(NEADAP) is licensed under Attribution-
ShareAlike 4.0 International. To view a copy of 
this license, visit 
http://creativecommons.org/licenses/by-sa/4.0/

• This license requires that reusers give credit to 
the creator. It allows reusers to distribute, remix, 
adapt, and build upon the material in any medium 
or format, even for commercial purposes. If 
others remix, adapt, or build upon the material, 
they must license the modified material under 
identical terms. 

3



PART FOUR – Rumen8 details
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 ‘Diet detail’ in detail

 Using the Feed Editor

 Dry cows & Transition cows

 Heifers (unmated & mated)

 Dual purpose cows (in Beef 
mode)

 Creating Reports

 Using Recommended levels



Course  Goal

To improve knowledge and 
skills of trainees so that they 
can confidently use the 
Rumen8 software application 
to make informed on-farm 
nutrition decisions to improve 
farm profit.
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Part 4A
Exercise 4-1



Using the tabs 1/3

1. Open Rumen8 in Standard Mode
2. Set up an average cow for a herd

• Go to the ‘Animal’ menu & select ‘Use Standard Animal’
• Select Lactation 4000 litres & Early Lactation
• LW 500 kg – breed Holstein
• Click on the calculator icon next to live weight change
• Set days in milk to 90 and click OK
• What is the LW change predicted by Rumen8?
• Cow not pregnant (0 days)
• Set milk yield to 15 litres (4% fat, 3 %protein)
• Set DMI estimation method to “NDF intake” (1.3% of LW; see Preferences)
• Set farm terrain flat - distance walked 0 km
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Using the tabs 2/3

1. Go to Price tab and check milk price 
• KES 35 per litre

2. Load three feeds from the library & enter costs in Feed Cost tab
• Maize silage DM<>30-35%         Cost: KES   6,000/t  (KES 1.7/MJ ME)
• Napier fresh 60 cm Cost: KES   2,000/t  (KES 1.1/MJ ME)
• Sunflower seed meal dehulled Cost: KES 40,000/t  (KES 4.0/MJ ME)

3. Save file as ‘Rumen8Tutorial4-1.rm8’
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Using the tabs 3/3

1. Start feeding your cows with various amounts of 3 feeds
2. Use the Diet tab to balance your diet for:

• Dry matter intake
• Metabolisable energy
• Metabolisable protein
• NDF & starch.

3. Group discussion on merits of various diets that trainees 
have formulated. 

4. What is the Margin that you have been able to achieve?
5. Is there a best solution? What remains missing from this diet?
6. Save the file!
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Q & A 
Discussion
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Part 4B
Rumen8 Diet detail



Diet detail tab

• Lots of detail! 
• “Traffic lights”
• Let’s look at what it all 

means
• Additional information 

in tooltips
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Diet detail tab

• Main summaries for 
ME, MP and DM 
intake

• Supply vs demand 
with balance and 
nutrient density

• DMI intake as % of 
potential: NDF & 
conventional 
methods & % of LW

• Traffic light system 
• (green, red, yellow)

• Tool tips!
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Diet detail tab

• Carbohydrates
• NDF & peNDF
• Starch, Sugar & NFC
• Forage : Concentrate

• NFC: Non-Fibrous 
Carbohydrates

• Sugar & Starch
• Pectins & β-glucans
• Organic acids (VFA)
• See box for NFC 

examples in feeds
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Warnings
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Diet detail tab

• Protein
• RDP vs UDP in total CP
• Excess protein
• Milk loss due to excess 

protein

• Enteric methane 
output

• Dietary fat %
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Diet detail tab

• Macro-minerals
• Calcium
• Phosphorus
• Magnesium

• DCAD
• Dietary Cation Anion 

Difference
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Further technical details

• Right click on headings 
to open tooltips with 
detailed technical 
information

• ME
• MP
• Minerals

18



Active recommended levels
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Q & A 
Discussion



Part 4C
Feed Editor



Using the Edit menu

To access the “Feed Editor”

Copy one or all diets & all Rumen8 
data for pasting into MS Excel

To switch between libraries 
(Feed, Preferences, Prices, All)

To clear Current Diet

To create a Mix from Diet
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Let’s look at Edit Feeds

This opens the
“Feed Editor”
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Feed Editor tabs

• Three Feed Editor tabs
• Manage feeds: to edit individual feeds & create new feeds
• Manage mixes: to create and edit feed mixes
• Manage libraries and ingredient visibility
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Manage feeds tab 1/3

• Lists all 
feeds in the 
feed library

• Can be 
sorted by 
Name or by 
Category

• Provides 
detailed 
composition 
data for 
each feed
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Manage feeds tab 2/3
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Manage feeds tab 3/3
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Creating your own feed in the feed library

IMPORTANT!!!! 
NEVER Edit or Delete original feeds in the default Rumen8 Feed Libraries
To create your own feeds follow these important steps!!
• Find a feed SIMILAR to the one that you want to create (very important!!)
• Click on “Add Copy”
• Give the Feed a new name with farm name and date 

• “Rhodes grass Otieno 20221201” (for Rhodes grass at Otieno farm date 01 Dec 2022)
• Edit the Feed parameters as appropriate and save
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Add Copy 

1. Find a feed as similar 
as possible to your 
own feed 

2. ADD COPY & give feed 
new name

3. Do NOT change info/ 
numbers in Green 
boxes

4. EDIT numbers in Red 
boxes as appropriate 
– see details in next 
slide
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A note on essential feed values

• Items shown in Bold font are 
essential. Rumen8 cannot calculate 
a diet without these values: 

Feed management category, 
Feed protein type 
Feed particle size classification
DM, ME, CP, Fat
aN, bN, cN (=protein degradability)

• All other values are ‘optional’ but ….
missing inputs produce incomplete 
output (i.e. missing values for any feed 
parameter that is not available for all 
feeds)

• Especially important for NDF, starch, 
Ca, P & Mg
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Details on feed values (1/3)

• Dry matter
• ME
• Crude protein
• Fat (Ether extract)
• Calcium
• Phosphorus
• Magnesium
• Potassium
• Sodium
• Chloride
• Sulphur
• DCAD
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Details on feed values (2/3)

• aN protein degradability
• bN protein degradability
• cN protein degradability 
• ADIN
• Ca absorption
• P absorption
• Mg absorption
• Maximum feeding rate
• Wet density
• Source
• Comment
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Details on feed values (3/3)

• Neutral detergent fibre
• Physically effective NDF (peNDF)
• Starch
• Sugar
• Ash (total minerals)
• Cost per tonne DM
• Cost per tonne as fed
• Losses (%)
• Cost after losses on DM basis
• Cost after losses on as-fed basis
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More on aN, bN, cN: 
rumen degradability of protein
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What about aN, bN, cN?
Rumen degradability of protein

cN (%/hr)
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aN, bN and cN
What do they mean?
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cN (fraction per hr)

cN: the rate at which the 
bN fraction is broken 
down in the rumen 
(fraction per hour)

bN: potentially rumen 
degradable CP 
(excluding aN). The 
actual amount that will 
be degraded depends on 
length of residence time 
in the rumen

aN: water soluble CP
which is instantly rumen 
degradable
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aN, bN and cN values
How to read protein degradation curves
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cN: the rate at which the bN
fraction is broken down in the 
rumen (fraction per hour)

bN: potentially rumen 
degradable CP (excluding aN). 
The actual amount that will be 
degraded depends on length of 
residence time in the rumen

aN: water soluble CP
which is instantly rumen 
degradable

Feed aN bN cN
Desmodium hay 0.20 0.65 0.29
Rhodes silage 0.47 0.33 0.08
Maize silage 0.59 0.25 0.12
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Where do we find aN, bN, cN values?

cN (%/hr)
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How to get aN, bN cN values?

• aN, bN, cN cannot be measured easily/cheaply
• In practice we rely on the Rumen8 library or published data 
• Feedipedia lists aN, bN, cN for various tropical feeds
• Also other data sources incl. individual scientific papers

https://www.feedipedia.org/
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Typical protein degradability values

Feed class aN bN cN
Fresh forages 0.24 0.67 0.12
Roots 0.25 0.65 0.41
Grass and legume silages 0.59 0.31 0.13
Cereal silage incl maize 0.69 0.20 0.10
Grass hays 0.22 0.60 0.08
Legume hays 0.20 0.65 0.29
Cereal straws 0.30 0.50 0.12
Cereals 0.47 0.48 0.27
Legume seeds 0.41 0.57 0.16
Cereal byproducts 0.36 0.55 0.09
Beet and citrus pulps 0.39 0.57 0.05
Oils meals, high fibre 0.24 0.69 0.11
Oil meals, low fibre 0.14 0.79 0.09

From Rumen8 User Guide
aN value 0.24 
24% of CP is water-soluble and 
therefore instantly degradable in 
the rumen

bN value 0.67
67% of CP (other than aN) is 
potentially degradable, 
depending on length of time in 
the rumen

cN value 0.12
indicates that 12% of the b-
fraction can be degraded every 
hour in the rumen
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More options in the Feed Editor

• Manage libraries & Ingredient visibility
• Manage mixes
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Know your feeds and their nutritive values
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Manage libraries & ingredient visibility
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Manage libraries & ingredient visibility

• Only feeds that 
are ticked are 
visible in the 
feed library

• Options for 
selecting and 
sorting feeds

• Use Print  to 
create a feed 
composition 
report
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Manage libraries & ingredient visibility

Select your 
library here
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Creating your own feed mixes

• Edit, Add New, Add Copy, Delete
• Mix on as-fed basis or DM basis
• Mix cost vs ingredient cost
• Can be used to create any mix

• Concentrate mixes
• Mineral mixes
• TMR mixes
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Creating your own mixes

• Click on “Add New”
• Select feeds from the library and click

to add them to your custom mix
• Enter % for each feed (must total 100%)
• Give your mix a unique name and save
• Mix %  can be on DM basis or as-fed 

basis
• Total cost of mix includes ingredient 

cost & mixing cost (so > than ingredient 
cost)
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Preparing a feed mix
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Creating a mix from any existing diet
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IMPORTANT POINTS about Feed Editor 

Garbage in = Garbage out
• Assess all the feeds available on the farm visually/smell/taste/touch
• Have feeds analysed where possible

• Especially important for fresh and conserved forages
• Concentrates can differ quite widely in nutrient content also

• Key measures for feed analysis: ME, CP, NDF, fat, starch, Ca/P/Mg
• For aN, bN, cN values use Rumen8 library or published research
• Make new feed entries for Rumen8 with analysis results
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Last resort for feed libraries

• If you accidentally 
corrupt your feed library 
you can always just 
delete it

• Rumen8 will restore the 
Default (Australian) 
library when it starts up 
again

• The Tropical Feed Library 
will have to be 
downloaded from 
Rumen8 website again
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Q & A 
Discussion



Part 4D
Exercise 4-2
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Feed Editor & Diet detail 1/2

1. Open the Rumen8 Feed Editor
2. Create 3 new feeds available at our case-study farm 

with these feed test results (courtesy - ILRI)
Remember the correct procedure!

Feed name MJ ME/kg DM CP g/kg DM NDF g/kg DM Starch g/kg DM Cost KES/t as-fed
X4 Good quality grass (fresh) 9.0 120 650 20 2,750
X4 Maize silage 10.5 70 440 275 6,000
X4 Protein meal 12.0 400 270 30 75,000
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Feed Editor & Diet detail 2/2

1. Load the three new feeds from your feed library
2. Also open these additional feeds

• Napier fresh 120 cm KES   2,000/t as-fed
• Maize grain KES 70,000/t as-fed
• Limestone (CaCO3) KES 15,000/t as-fed

3. Load a Standard Animal 5000 litres mid lactation – stall-fed
4. Formulate a diet that meets all nutrient requirements within intake limits
5. Examine the Diet detail screen. Find the following values

• ME and CP content of the total diet (MJ/kg DM and % CP in DM)
• DMI as % of LW
• NDF intake (kg/cow/day)
• Starch & sugar content (% in DM)

6. Save the file as “Rumen8Tutorial4-2.rm8”
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Part 4E
Dry & Transition cows
Young stock
Dual purpose cows



Dry cows & Transition cows

• Assumed gestation length 282 days
• Target is for dairy cows to be dry 

(i.e. not lactating) for 60 days 
immediately before calving

• Two distinct phases after dry-off
• ‘Dry cow’ 

• Days 222 to 260 of pregnancy
• ‘Transition cow’

• Last 21 days before calving
• Days 261 to 282 of pregnancy
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Drying off a lactating cow
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Transition cows (last 3 weeks pregnant)
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DM intake in Dry cows & Transition cows
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Diet formulation for young stock
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Diet formulation for heifers
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Diet formulation for East African heifers
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Heifer target growth rate calculator
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Dual purpose cows

• Rumen8 has the option to 
formulate diets for Dual purpose 
cows 

• This is in Rumen8 Beef
• Go to the File Menu and tick Beef 

rather than Dairy
• Go to the Beef tab and select 

‘Dual purpose cow’ from the list of 
animal classes available
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Dual purpose cow

• Select Breed Type 
• Pure breeds or crosses

• Enter LW, LW change, days 
since calving, age, etc. 

• Select DMI estimation method
• Provide animal with a ration
• Adjust milk yield 
• Check Diet and Diet Detail as 

usual
• Adjust diet
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Q & A 
Discussion
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Part 4F
Miscellaneous



Additional features in Rumen8

• Creating reports

• Using ‘Recommended levels’
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Creating reports

• Option of 5 report types
• Diet Report
• Daily Feeding Sheet
• Batching Sheet (when using TMR)
• Diet Comparison Report (in DM)
• Diet Comparison Report (as-fed)

• Can also create custom report 
• Click on Edit menu
• Copy diet or Copy all diets
• Paste in Excel to produce your 

own report
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Report Designer
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Diet Report
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Daily Feeding Sheet

73



Batching Sheet
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Diet Comparison Report
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Use of Recommended levels



Use of Recommended levels
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Use of Recommended levels

• Sets nutritional targets for up to 5 groups/classes of cows
• Groups can be defined by user. For example:

• Early lactation, mid lactation, late lactation, dry cow, transition cow
• Days in milk and days pregnant for each group can be defined by user
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• Sets boundaries around 
various nutritional parameters 

• NDF, peNDF, NDF forage etc. 
• Starch, sugar, NFC
• Fat
• Protein: RDP & UDP
• Forage % in DM
• Feed efficiency
• Feed cost as % of milk income

• Can be varied by stage of 
lactation/pregnancy 

• Sets 1 to 5

Recommended 
levels
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Use of Recommended levels

• Recommended levels are linked to ‘mini-traffic lights’ in the 
Diet & Diet detail tabs, which help users see which nutrients are 
on-target or off-target
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Recommended levels
Variable Early lactation Mid lactation Late  lactation Dry Transition
Levels set No1 No2 No3 No4 No5
Days in Milk 1-100 101-200 201-end lact. dry > 260 d.i.c
NDF % in DM 35-45 40-50 45-55 50-60 45-55
peNDF % of DM 21-34 26-40 32-44 35-48 32-44
NDF forage (%DM) 60-70 65-70 70-75 90-100 85-90
NDF forage (%LW) 0.7-1 0.6 to 1 0.6 to 1 0.5-1 0.5-1
Sugar % in DM 3-8 2-8 2-6 2-4 2-5
Starch % in DM 10-24 10-22 10-20 0-15 10-20
Fat % in DM 2-5 2-5 2-5 2-5 2-5
NFC % in DM 30-35 27-32 25-30 15-20 20-25
RDP %CP 65-70 68-72 70-74 75-80 75-80
UDP %CP 30-35 28-32 26-30 20-25 20-25
Forage % in F:C 40-70 45-70 50-80 80-100 75-85
Feed % income 40-60 50-60 50-60 - -
ME per kg DM 11-12 10-11 10-11 9-10 10-11
CP % (as proxy for MP) 14-16 13-15 12-13 ≈ 12 ≈ 14
Body wt change, kg/d -0.6 0 0.6 - -
Typical milk yield (litres) 18-22 14-18 10-12 - - 81



Automatic implementation 

• Once Recommended levels are 
activated they can be 
automatically linked to lactation stage

• Click on            to toggle between

Automatic or Manual activation of 
Recommended levels by ‘lactation 
stage’

82



Q & A 
Discussion



Part 4G
Exercise 4-3



Young stock 1/3

1. Heifer rearing targets:
• Mature cow weight 500 kg
• Target weight for mating at 15 months = (500*55%) 
=275 kg
• Target weight for calving at 24 months = (500*85%) 
=425 kg
• Our heifers are 10 months of age and weigh 200 kg

2. Open Rumen8
3. Select Dairy heifer unmated as the type of 
animal on the Dairy tab
4. Enter LW 200 kg
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Young stock 2/3

1. Open calculator next to LW change
• Enter mature weight as shown
• Enter heifer birth date & weigh date as 

shown
• Enter weight as shown
• Enter heifer mating start date as shown

2. Rumen8 calculates 
Required average daily gain (kg/d)
to meet these targets

3. There are 4 animals in this group 
of heifers

86



Young stock 3/3

1. Load 5 feeds from the library and check feed prices are set as follows:
• Maize silage DM <>30-35% KES   6,000 as fed
• Cottonseed meal decorticated KES 63,000 as fed
• Wheat bran KES 29,000 as fed
• Brachiaria spp LateVegetative KES   1,000 as fed
• Brachiaria spp EarlyVegetative KES   2,500 as fed

2. Formulate a diet to meet animal requirements within intake limits
3. Present what you have found incl. margin (income minus feed cost)
4. Create a Diet Report for this group of animals 
5. Save the file as “Rumen8Tutorial4-3.rm8”
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Q & A 
Discussion



PARTS 5 & 6: 
Practical use of Rumen8 on dairy farms
• A farm walk is an ESSENTIAL part of using Rumen8
• Face to face meeting with farmer/manager on farm
• Become a Rumen8 Detective: ‘Nutrition in Practice’  & ‘Body of Evidence’
• Collect management info & data on feeding & animal production
• Set up the farm in Rumen8 & assess opportunities for improvements
• Discuss options & agree on plan with the farmer
• Remember the ‘Art of Feeding’ – opportunities to do better?
• Follow-up is essential
• ‘Practice makes Perfect’
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Part FIVE - Farm walk details

• Location of the farm
• Mode of transport
• Place and time of departure – be punctual please as this will be a long day
• Lunch & refreshments
• Requirement for clothing: overalls, gumboots, hat, water 

(presenters to provide rubber gloves for handling of manure etc.)
• Laptop: carry in backpack so you have hands free 
• Expected return time
• Home work (see next slides)
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HOME WORK - Body condition scoring

https://m.youtube.com/watch?v=wASXNn_CTCU
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HOME WORK - Identifying lame cows 92

https://www.dairynz.co.nz/animal/cow-health/lameness/identifying-lame-cows/

https://youtu.be/pa88nfVq6pE
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Home work - Rumen fill

https://youtu.be/MWo03iteLA8
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Home work – Manure scoring

https://youtu.be/NA_pJh77wmk
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Dairy cattle nutrition 
in the tropics using Rumen8

Part FOUR
finished
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