
 
 

 

Rumen8 - a software tool for calculation of rations for dairy cows 
A brief on the development and use of a tool for realising balanced rations and improving 

production of a dairy herd. 
Authors Jos Creemers and Hink Perdok – 01-July-2021 

 
 

Executive Summary 
 
Good feeding and feeding practices are the  cornerstone for successful, profitable and sustainable 
dairy farming. Feed makes up around 60-70% of cost of production in East Africa and improved, more 
balanced rations can reduce enteric methane emission intensity  this is  an important pathway to 
reducing the CO₂ footprint.  
The basis of good feeding is the formulation of cost-effective balanced rations, composed of ample 
quality forages grasses and legumes grown on-farm , complemented with concentrates to balance the 
ration. Ration calculations need to be based on the nutritive requirements of the different categories 
of animals in the dairy herd and the cost (of production) of the forages and concentrates in relation 
to their nutritive value.  Rumen8, originally developed for Australian farmers and adapted for use in 
East Africa, is a free software application for ration calculation that has proven to be a strong tool for 
dairy advisors to help farmers improve feeding practices, balance rations, increase milk production 
and reduce feed cost and enteric methane emission per litre of milk.  
The former SNV-Kenya Market Led Dairy Development Programme introduced and adapted Rumen8 
for the East African situation and it is now used by more than 300 dairy advisors in Kenya. Under the 
flag of the Netherlands East African Dairy Partnership (NEADAP) it is now widely applied in Uganda 
and will be introduced this year in Ethiopia and subsequently also in Tanzania, Rwanda and Burundi. 

 
1. Introduction 

 

The aim of this paper is to inform the East African dairy community on the development and use of 
Rumen-8, a software tool for ration formulation for dairy farming in East Africa. With this brief we 
hope, next to providing information on Rumen-8, also to raise interest for a wider use of Rumen-8 in 
East Africa and other parts of Africa. 
 

The tool was developed by Dr Martin Staines and Richard Morris in Australia and contextualized for 
Kenya under the former Kenyan Market-led Dairy Programme (KMDP), a project commissioned by the 
Embassy of the Kingdom of the Netherlands (EKN) and implemented by SNV. Under the umbrella of 
the Netherlands East African Dairy Partnership (NEADAP)1 the tool is now also further developed by 

 
1 The Netherlands East African Dairy Partnership brings together relevant dairy actors in East Africa 
around the key themes of healthy diets, milk quality, forage and feeding and self-sustaining 
extension service.  It aims to promote uptake of interventions and good practices by East African and 
Dutch stakeholders, and to generate evidence-based recommendations for Dutch and East African 
policy development for effective support of dairy development. The Netherlands partners are SNV, 
Agriterra, Wageningen University and Research and Solidaridad. All resources are available online: 
https://www.nlfoodpartnership.com/impact_coalitions/neadap/ 
 
 

https://www.nlfoodpartnership.com/impact_coalitions/neadap/


 
 
and also introduced in The Inclusive Dairy Enterprise Project (TIDE) in Uganda and Building Rural 
Income through Inclusive Dairy Business Growth (BRIDGE) in Ethiopia. TIDE and BRIDGE are funded by 
the Netherlands Embassies in respectively Uganda and Ethiopia and led by SNV. The intentions is to 
under the flag of NEADAP in the near future also in Tanzania, Rwanda and Burundi.   
In this paper, first the background and reasons for developing a software tool for ration formulation 
is given. Next, we explain the process of selecting Rumen-8, followed by a short description of the 
actions taken to make Rumen-8 suitable for East Africa.  
 

2. Background 

Under the former KMDP project it was in 2017 noted that many dairy advisors and extension workers 
engaged with farmers on all sorts of technical issues such as calf rearing, breeding, milk hygiene, 
housing and diseases related to promoting dairy farming as a business. However, they rarely discussed 
the ration and feeding practices of the cows and followers. This was largely due to lack of knowledge 
on the feed requirement of the dairy herd. Knowledge of the herd’s feed requirement and nutritive 
value of forage grasses and legumes  and other concentrate ingredients is important because this is 
the basis of cost-effective milk production and of the farm’s pasture and forage crop production plan, 
and consequently feed planning for the whole year.   Feed cost in East Africa are generally 60-70% of 
the total production cost. To reduce feed cost and increase milk production good understanding of 
how to formulate a balanced ration for dairy cows is required. This will allow the milk production to 
increase  and  reduce the enteric methane emissions per kg of milk. 
 
In beginning of 2018 SNV-KMDP asked Jos Creemers (ProDairy EA Ltd) and Hink Perdok (PUM 
(Netherlands Senior Experts)) to develop an approach and plan to address this constraint.  They 
started with making an inventory of available ration formulation programs on the criteria listed under 
section 3 below and Rumen8 came out as most suitable. Thereafter, the Rumen8 package was 
successfully piloted by KMDP in Kenya by a team of local dairy advisors coached and trained by Hink 
Perdok and Jos Creemers for a period of 18 months on 30 farms. During the process many software 
adaptations were made to make Rumen8 more suitable for the farming conditions and needs of East 
African users.  A tropical feed library was developed by the team and can be downloaded for free with 
the Rumen8 software through the link https://cowsoko.com/rumen8 or https://rumen8.com.au/snv/ 
 

3. Selection of Rumen8 as ration formulation program for dairy development 
 

3.1 Selecting a ration formulation program for dairy development. 

a. Expectations and requirements of a ration formulation program 

• A program only is an aid to optimise diets and profit. 

• The programme itself does not generate nutrients or money. 

• The output of a program is never better than the input. 

• Accurate data will give reliable reports useful for decision making. 

• Assumes realistic estimates of: 
o dry matter intakes (DMI) 
o nutritive values of feedstuffs (supply) 
o nutrient requirements (demand) 
o prices of feedstuffs and milk (to calculate margin above feed costs) 

 

b. The program needs to be user friendly and comprehensive. 

• In the local language and local units. 

• Generating nutritional and monetary advice. 

about:blank


 
 

• Based on sound nutritional principles and equations; TDN & DCP are too simplistic. 

• Possibility to “localise” (Countries with a Tropical Climate) equations, e.g. realistic DMIs. 

• A comprehensive and relevant feed library. 

• Possibility to expand the feed library with tropical feedstuffs, incl. local prices. 

• Supported by a user guide and/or tutorials (e.g. on You Tube). 

• Actively supported with helpdesk and frequent updates. 

• Reasonably priced. 
 

c. For selecting a ration formulation program, it is desirable to have: 

• Effect of live weight change; ± 0.5 kg /day equals ± 2 kg milk/day. 

• Days in milk and curves of dry matter intake, milk yield and body weight. 

• Days pregnant; significant draw on energy and protein from day 140 onwards. 

• Cow activity, i.e. distance walked on flat, undulating or steep terrain. 

• Dynamic efficiency coefficients as a function of feed quality, level of feeding, rumen outflow rate. 
 

Based on the above criteria, Rumen8 was identified as the most suitable ration formulation program.  
An added advantage was that Rumen8 was available free of charge on the internet.  
 

It is important to realise that Rumen8 was developed by Dr Martin Staines and Richard Morris for 
Australian dairy farmers and adaptations for use in tropical regions were needed.  Dairy farmers in 
Australia and other developed countries focus on modern, profitable and professional farms with 
optimum or at times maximum milk production.  
The range in herd management skills among farmers in Africa is more divers and varies from 
subsistence farming, small holder farmers and medium to large scale farms. Consequently, the cows 
are most times kept under management and feeding conditions that are quite different to dairy 
farming in countries like Australia. For example, cows with high weight loss and low body condition 
score due to lack of feeds or poor health were not anticipated in the cow models designed for 
temperate areas. 
 
3.2 Ration calculation 

Ration calculation is complicated and time consuming. It requires detailed knowledge of ruminant 
nutrition and insight into the availability, nutritive value and prices of feed ingredients in the local 
market. A complicating factor is that there is a wide range in nutritive values and dry matter contents 
of forages and fodder. The nutritive quality of forages and fodder therefore needs to be given on a dry 
matter basis for all ingredients in the ration of the dairy cow. On the demand side, the nutritional 
requirements of the cow are determined by the body weight of the cow, live weight changes within 
the lactation period, stage of pregnancy, milk production, fat and protein content of the milk, walking 
distance and the steepness of the terrain. Another factor is the quality of the diet which influences 
voluntary feed intake; this is where Rumen8 uses different equations in the tropics because of the 
fibrous nature of tropical forages. 
 

4.  Contextualising and tropicalisation of Rumen8 for Africa 

4.1 Choice of Rumen8, some important properties and adaptations for use in the tropics 

• DMI estimation based on NDF intake. 
As mentioned in the introduction, first and foremost, the ration calculation software needs a realistic 
estimation of Dry Matter Intake (DMI). Other ration formulation tools/software did not offer the 
option to calculate rations for dairy cows with tropical forages in the diet. Dry Matter Intake of tropical 



 
 
forages is better estimated by NDF (Neutral Detergent Fibre) than by conventional equations such as 
those used by NRC (National Research Council of the USA). 
 

• SNV-KMDP-Tropical Feed Library 
During the KMDP project Rumen8 was further contextualised and ‘tropicalised’ with the SNV-KMDP 
Tropical feed library now publicly available through the link https://cowsoko.com/rumen8 or 
https://rumen8.com.au/snv/ 

 

• Inclusion of low milk production levels (2,000-4,000 kg)/lactation 
The original version of Rumen8, before the SNV-KMDP intervention started, catered for 305-day 
lactations from 5,000 kg to 10,000 kg. Lactation yields of 2,000 to 4,000 kg were added to cater for 
the more realistic farming situations in the tropics. 
 

• Advanced (Standard) versus a Basic (Compact) mode of Rumen8 
 “Compact” is a simplified mode now available in Rumen8 next to the “Standard” mode and was 
facilitated by the SNV-KMDP project with financial support from Victam Foundation. 
 

• Milk price and Margin Above Feed Cost 
Rumen8 provides the possibility to calculate the margin above feed cost (MAFC) by subtracting the 
feed costs from the milk revenue. Through the SNV-KMDP/VICTAM investments, users in every 
country can now use their own currency for their milk price, total feed cost and MAFC.  
 

• Other adaptations and improvements 
With the financial help of SNV-KMDP and VICTAM Foundation, many other technical adaptations and 
improvements in functionality and user friendliness were made for users in Africa and other 
developing countries. More recently a team of PUM experts proposed some more adjustments which 
will be available when the next version of Rumen8 will be launched by the developers. All these 
adjustments and expansion of functionalities in Rumen8 have so far been funded through the KMDP, 
TIDE and BRIDGE projects and Victam Foundation. 
 
4.2 Rumen8 has a wide number of target groups or user groups. 

Rumen8 comes equipped with instructions how to use it (e.g. user guide, training manual, feed 
companion and self-teaching videos on YouTube). Moreover, Rumen8 provides background 
information on most topics. Those ‘tool tips’ appear as pop-ups when one hovers the cursor over a 
topic.  Going through a classroom course and field practicing the use of Rumen8 certainly helps to 
make more efficient use of the tool. Rumen8 is freely available, can be easily downloaded from the 
internet and can be used offline. This is a big advantage in countries where internet accessibility has 
not penetrated to the levels seen in developed countries or Kenya for example. 
Rumen-8 is very suitable for education and training purposes. For responsible use in advising famers 
on ration formulation a solid knowledge of the theory of ruminant nutrition is required 
 

The contextualised Rumen8 gives the opportunity to Farmers, Advisors, Extension Workers, Trainers, 
Consultants, Policy Makers, Researchers to calculate, within a reasonable time, a large number of 
rations that are within the possibilities of a farmer or farms within a certain location or a region.  The 
effects on Margin Above Feed Costs (MAFC), milk yield and estimated emission of enteric methane 
become apparent of management interventions at cow level and at herd level, e.g. improved forages, 
good agricultural practices, improved preservation technologies, and better balanced diets. 
 
4.3 The farm walk (know your farmer and understand his management practices) 
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Rumen8 as a farm advisory tool should only be used after a detailed farm walk to familiarise oneself 

with the management practices and possibilities of the farmers (see figure below). 

 
The tool can help users to get a better understanding of ruminant nutrition and get insight in the 
possibilities of available forages, pasture and cut and carry grasses, forage legumes, crop residues and 
agro-industrial by-products as well as of purchased feedstuffs. This more in-depth knowledge will 
improve the quality of recommendations and discussions between advisors/extension workers and 
farmers. Nutritive values of all available feeds in the feed library can be changed to model the effects 
of anticipated or recommended management interventions. It goes without saying that feed analyses 
will add a lot to the predictive power of any diet formulation tool. 
 
4.4 Upcoming developments 
On-farm extension services require a wider range of feed quality information. Reliable feed quality 
information is indispensable for balanced ration formulation, feed supply and demand, prediction of 
milk production and selection of forage improvement programs. Feed quality information is often not 
readily available due to constraints such as lack of feed laboratory infrastructure and high cost of these 
analytical services. Mobile, handheld and affordable NIRS instruments could overcome these 
constraints and at the moment there are various initiative to make this technology suitable for use in 
the tropics.  
 

4.5 Beef module 

Rumen8 estimates milk yield, Margin Above Feed Cost and Enteric Methane Emission. This increases 
the functionality and value of the tool for other users. The Rumen8 developers have been contracted 
by SNV to add a beef module to the software. The Rumen8 (release 3.7.0.12) beef module was 
launched on June 1st, 2021. With the addition of a beef module, including a list of 46 cattle breeds and 
their crosses, the users can make more complete, comprehensive studies and papers about the dairy 
enterprise and advise on all cattle groups on the farm. In the livestock education sector Rumen8 with 
a beef option will be a more complete tool when teaching ruminant nutrition.  
 
The beef module, which is suitable for dual purpose cows too, can also be used as a stand-alone. It 
can benefit projects (including NEADAP projects), training and research in the more extensive livestock 
systems. The module, therefore, is of strategic importance for governments and other stakeholders in 
the wider livestock sector in East Africa.  
 
  



 
 
4.6 Further information 
In case you are interested to further explore the relevance of Rumen-8 you are advised to study the 
Rumen-8 tool via the link https://cowsoko.com/rumen8 or https://rumen8.com.au/snv/. Further 
detailed information on Rumen 8 can be obtained by contacting the authors of this note: 
 
Jos Creemers   jos@prodairy.co.ke 
Hink Perdok   hinkperdok@gmail.com 
 
For information on NEADAP-programme and on the possibilities of organisations and institutions in 
East Africa to partner in the introduction of Rumen8 you may contact coordinator NEADAP, Geert 
Westenbrink geertwestenbrink@gmail.com. 
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