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1. Summary
AgriProFocus is a network that promotes farmer entrepreneurship. For the dairy sector, AgriProFocus
and PUM developed a training to improve practical skills of farmers and other dairy professionals.
This training is called dairy learning lab and includes farm visits (morning) and training sessions
(afternoon). In the week 28 Nov- 2 Dec 2016, four one-day dairy learning labs were organised in
Kagera region, Tanzania, attended by in total 89 people. The organisers were Yvonne Robben
(Robben Consult Ltd) in cooperation with Kadafa and Kagera Milk Producers Cooperative, Gidi
Smolders (dairy expert from PUM), Angello Mwilawa (Taliri), and Jasson Rwazo. (Missenyi district
council). With distant support from Wim Goris (AgriProFocus).
This report is also available in Swahili. The main topic of the learning labs in Kagera was the feeding
of cows in the dry season. This is reflected in the following slogan:

‘A good farmer doesn’t produce milk or meat: he/she produces cattle feed!’
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2. Reports per day
Day 1: Bubale, Missenyi district (Monday 28th November 2016)
The first dairy learning lab, on Monday 28 November, took place at the pasture demonstration plot
belonging to the district of Missenyi in Bubale village. There were no animals grazing during the visit.
About 30 farmers and advisers (of which one woman) attended. At the demonstration plot an
extension staff from the District council working in the area explained about the different improved
grasses and legumes and farmers were asking a lot of questions about the sowing/planting of the
different grasses and the maintenance and yields of planted pasture. A forage specialist of the
Tanzania Livestock Research Institute (TALIRI) from Mabuki (Mwanza), Dr. Angello Mwilawa, shared
knowledge on the role of improved forages in livestock production and environment. He further
encouraged farmers to start growing improved grasses. We also talked about harvesting grass in
different maturity stages, harvesting seeds and the consequences for feeding value and usefulness
for cattle. Another topic was the use of manure on the fields to keep soil fertility on a high level and
prevent overgrazing. We continued the discussion in a local school with the questions ‘who is
commercial farmer’, ‘what is commercial’ and ‘what is blocking you to become a commercial farmer’
and ‘why do you keep cows’. In the group of 30 farmers, 3 farmers kept cows for status only, the
other farmer kept cows for milk, meat, manure and status. Most surprisingly, farmers were
complaining a lot and blaming the government for not organising markets, not transferring
knowledge, not helping them with farming. We tried to change their mind-set a bit by suggesting
them to start organizing themselves and find solutions for their challenges themselves.

Photo 1 Grass legume mix

Photo 2 Classroom session in Bubale

An elderly man raised from his chair and asked farmers if they were willing to form a group and keep
close contact and most were enthusiastic. After lunch we used the projector and share knowledge
about subjects like dry matter, organic matter of different feeds, digestibility and metabolic energy,
mature and young grass feeding values.
Furthermore, knowledge on treating high
crude fibre rich feeds with sodium hydroxide,
ammonia or urea was shared in brief.
Angello briefly showed some grass and
legume forage seeds and explained about
the various recommended species in the
area identifying the grass, herbaceous
legumes, and fodder tree legumes and how
they can order forage seeds as well. At the
Photo 3 Group photo participants Bubale
end of the day, a group photo was taken.
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Day 2: Kihanga, Karagwe district (Tuesday 29th November 2016)
The second interactive day, 29 November, with 14 participants took place on Bugengele farm in
Kihanga, owned by Mr Heslon Kashalankoro. Bugengele farm measures 2000 ha with 1000 animals
(800 Ankole and Boran cattle, 100 goats and 100 sheep), mainly kept for meat. He showed us his
herds. Mr Kashalankoro started crossing with HF to improve milk yields because he reckons that a
rancher can’t survive without selling milk. Mr Kashalankoro (a veterinarian and retired manager of a
parastatal ranch (NARCO)
started experimenting with
improved grasses like Rhodes
grass and Buffel grass (or sink
grass). We looked at the two
improved grass plots and got an
explanation of the farmer and
Angello Mwilawa about the ins
and and outs of the grasses, how
Photo 4 Ankole cattle Bugengele Farm
to sow or establish them.
The expert Gidi emphasized to farmers that manure is very important to replace nutrients which had
been taken out of the soil by plants. If one only takes from the soil without bringing back nutrients by
applying manure, the soil will become infertile and empty and start to degrade after some years.
The importance of growing legumes was stressed as well and how to manage them (no use of
herbicides or nitrogen fertilisers). Chemical fertilisers don’t add organic matter to the soil, compared
to manure. It’s important to have organic matter in the soil in order to retain water, to bind minerals,
to prevent minerals from leaching out and to bind soil particles together with some air in between.
Angello Mwilawa also showed how to harvest seeds of Rhodes grass and also for Buffel grass
(clipping the tops, binding them in small bundles and how they can be transferred for drying them
upside down on a wire (Rhodes grass) or just scraping seeds from the plants with spread fingers. He
further briefed also how to establish fodder like Napier which is the most cultivated fodder in many
parts of Tanzania by small holder, he informed that Napier not bear seeds easily in our areas. If it’s
not possible to use the seeds for multiplication (for instance from hybrid grasses), it’s possible to get
cuttings from Napier but also from Bracharia hybrid like cv Mulato you can get stolons and replant
them after which they will expand.

Photo 5 Session at pasture plot

Photo 6 Angello Mwilawa explaining about grass, seeds
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Farmers were asked what they wanted to learn and more than 20 topics came up. Surprisingly the
lack of feed during the dry season wasn’t mentioned. The issues mentioned were as follows:
 Improved animals/Improved animals in larger herds
 Type of breed - diseases
 Higher yield of animals
 Low yields milk in animal
 Animal health, Fertility
 Markets for milk and meat




Type of soil
How to grow pastures
Improved grassland






Hay and silage making
Use of molasses
Drugs, vaccines efficacy
How to get access to knowledge

Photo 7: Hayshed turned into classroom

We only could cover four topics well and the remaining ones are left for a possible next time.
1. Farmers were told about the importance of talking to and with each other and working
together.
2. The individual farmers sold between 5 and 100 kg of milk per day and were complaining
about the price on the local market. To mitigate this issue, there are two options: each
farmer can travel to a town where the price is 50% higher or they should organise
themselves and allocate one person to take all the milk to town. When the price is much
higher, it is beneficial to invest in a bulk milk cooler tank and cooler and start marketing
together. In case of processing the milk, the price will even be higher (but it requires some
labour). PUM has experts to help to organize markets and forming groups.
3. We thoroughly discussed exotic and local dairy breeds, the requirements and management
skills and needs of both exotic and local breeds with an emphasis on the fact that a Holstein
Frisian is only a good producing cow when circumstances are of high quality. When they are
not, a Holstein Frisian cow needs more feed for maintenance compared to a local cow and is
therefore less economic if it does not produce 7 litres of milk more than a local cow.
4. High and low yielding animals and the connection with quality feed: dry matter of feeds and
the feeding value in the dry
matter. We discussed the
energy an animal can use to
produce (metabolic energy)
and how much energy and
protein is required to
maintain the body and how
much is left for milk
production from the
different rations.
Photo 8 Group photo 29 Nov Karagwe
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Day 3: Kihanga, Karagwe district (Wednesday 30th November 2016)
On 30 November, a new group of
farmers visited the learning lab on
the same farm (Bugengele farm).
Farmers arrived early and we could
start earlier than yesterday. After
a short introduction there was tea
and pancakes for 25 persons while
there were more than 30 guests.
Photo 9 Group photo 30 Nov
On this day, we had more farmers who are using communal land to graze their animals. When talking
about bringing manure to the fields, it turned out that most farmers were bringing manure to their
crops and not to the fields which they use to either harvest grass or graze their animals e.g.
communal lands. Farmers were complaining however that these communal lands are degrading and
overgrazed. Main point of attention was the fact that if one takes and doesn’t return anything to the
land, soil fertility decreases, yields drop and this is caused by human action. The grass which is
harvested from these lands, contains calcium, phosphorus, sodium, potassium, manganese and
magnesium which are necessary elements for the growth of plants. If one keeps on harvesting year
after year, the soil gets depleted and grass won’t be able to recover or grow. Invaders and
unpalatable plants will emerge instead. With regard to communal lands, the community is
responsible, but the individuals don’t take responsibility.
The farmers proposed to divide the communal land and give it to farmers to prevent further
degradation and overuse and make farmers responsible for their own plot. Another issue raised was
to reduce the number of cattle in order to preserve the environment and feed situation as well.
Other issues raised were illegal burning and occasionally natural bush fires, destroying grass during
the dry season.
Cutting trees is forbidden in Tanzania. However, in grazing areas bush control should be sustained,
i.e. it is advisable to remove some trees/bushes when they are growing too close where they actually
prohibit pasture growth. Trees and bushes on the other hand have a big function in keeping the soil
in place and avoid soil degradation. Removing trees and bushes should be a trade-off between
leaving the trees on locations where they have a function and add to water conservation and
environment and remove some trees where it does not harm the soil and the environment and
where it improves farming. Research with leguminous trees shows that it add to the feeding value of
the grass that grows underneath.
Again, there was a discussion about markets and working together. Farmers complained about a low
price for milk e.g. 500 TZS in the village and that they lost money, although nobody had any idea
about the cost price of milk. Cost price calculation is a subject which needs to be addressed during
another occasion. It will strengthen their position both for beef and milk products, also when dealing
with middlemen and traders. As a group they can negotiate a better price for their products.
The discussion about breeds was similar as the one of 29 November, with also some emphasis on the
number of cows to be replaced and how to select and breed with beef bulls when you only need part
of the female calves (but that was difficult to understand for most farmers). During the two days in
Karagwe, reporters of two local radio stations were present to capture the training. There was once
live broadcast directly on Radio Fadeco. The stations have a program focusing on agriculture and
livestock keeping and will pay further attention to these labs in a special program.
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Day 4: Kahororo, Bukoba district (Thursday 1st December 2016)
The 4th dairy learning lab was at the farm of Vedasko Kamanzi in Kahororo, Bukoba. The farm is run
by his wife. This situation was more or less urban farming with the stable being located in an urban
area between houses. The stable measured 20x6 meter with two cows and a calf. Another cow and
calf were located in a separated area due to hierarchy problems.
Napier grass was planted all around the stable. Urine of the cows disappeared in a ditch while the
fresh manure was spread over the fields immediately after the harvest. The cows yielded 20 kg (7 kg
average) and there were problems with abortions and getting pregnant. The cows were treated
every three month against internal parasites and they were sprayed against ticks. In the dry period
they did not have enough Napier grass and are also relying on communal areas and road sides for
grass. There are fluctuations with workers; they come and go.

Photo 10 Inside the stable

Photo 11 Farm walk

During the farm visit, attention was paid to the cows and solid stable, the grass that was provided
(harvested along roadsides and Napier grass) and what cows preferred (the younger grass from the
roadsides). We measured a cow (520 kg) with a body condition of 2. So when that cow has a BCS
(body condition score) of 3, it would have to weigh around 570 kg. The milking technique used was
hand milking by pulling. Farmers were advised to learn hand milking by squeezing technique because
that is better for udder health.
The number of participants were 15 of whom 5 woman. Participants wanted to learn about following
items:
 Feed rations
 Breeding and breeds
 Hay and silage making for dry period, maturity stage of feeds
 Good animal practise, proper housing
 Pasture seeds, legume seeds and why legumes
 Calf management, diseases, East Coast Fever (ECF)
 Markets for milk, milk processing, preserve milk to sell later
 Fattening cattle and pigs
 Prevention of mastitis

The amount of milk sold varied from 5 – 50 litre per day. The price of the raw milk varied from 600
TZS to 1500 TZS and boiled milk in the milk-bar in town was sold at 2000 TZS per litre. The
preservation of milk was discussed:
 Maintain a high hygiene level during milking and with equipment.
 Boil the milk (one of the farmers did and sold the milk in a milk bar in town)
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Cool the milk. Buying a cooler for 10-20 litres is not efficient but when farmers start
working together and collect the milk could work and the possibilities of selling milk
further away from the village would be possible with cooled milk
Turn milk into sour milk that doesn’t need cooling to stay good
Make cheese of it (soft cheese when the milk quality is not good enough to produce hard
cheese)
Make milk powder (not for individual farmers, you need expensive equipment and a
large amount of milk).

The process of silage making was discussed and what can be added to improve quality of high crude
fibre feeds. Silage can be made from grass and from other products like maize (whole plant), maize
stover, sorghum stalks, pineapple leaves and all other roughages containing crude fibre and sugar.
Silage making is conservation of feed by fermentation by bacteria producing lactic acid. These
bacteria need sugars to be able to produce lactic acid. When roughage doesn’t contain enough
sugars to keep the bacteria producing lactic acid, molasses can be added to assist the process.
Another main point of attention in making silage is that all air should be pressed out of the silage.
This means chopping big stalks and stems and compacting the silage is really a must to avoid feed
losses. Before making a pit to store the silage, one must know how much silage is needed to feed the
cows. It’s required to feed about 1.5 meters of silage in one week to keep the feed in good quality
and prevent it from getting warm because air enters the silage pile every time its opened. This means
animals should eat 1.5 meter of silage per week. When there are 10 animals, eating each 6.5 kg DM
(is about 20 kg of maize silage product with 33% dry matter), you need per week 6.5 kg * 10 animals*
7 days is about 450 kg silage. One cubic meter of silage in the pit contains about 200 kg DM. When
450 kg DM required per week divided by 1.5 meter required per week, this results in 300 kg per
meter length of your silage pit. That means that the pit can be 1.5 meter wide and 1 m high, or 2 m
wide and 0.75 m high. When you have less animals, the silage pit should be smaller and or lower,
when you have more animals the silage pit can be wider and/or higher.
In the discussion there was talk about improving the quality of high crude fibre feeds. The effect of
adding water and molasses to maize stover and ensile it was shown as an example of increased
digestibility and energy. Other methods are mentioned in the box below (and are given in the handouts of the learning lab).
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Improving the digestible quality of high crude fibre feeds.
The expert Gidi Smolders promised to give some more info about this item in the report. Note he
advised farmers NOT TO PRACTICE THIS, because of the RISK OF POISONING CATTLE. Only try
this with an expert who can help apply and mix the right amounts:
1. NaOH (Sodium Hydroxide) can be added to roughage.
It should be applied 10 times its weight of a 1.3% NaOH solution at ambient temperature and
soaked for 24 hours. The liquid is drained off to be used for another batch of straw. An average of
7-8 kg of NaOH is required for 100 kg of straw. The straw is washed after treatment until it is free
of alkali. Attempts have been made to reduce the amount of water required for the process, for
example mixing 100 kg of straw with only 300 L of water and 6 kg of NaOH. After treatment, straw
is washed whereby the stream of water meets the flow of straw: this treatment has a tremendous
effect on crude fibre digestibility. If higher costs for chemicals are acceptable, the alkali can be
neutralized with acetic acid rather than washed out. However, the high level of sodium in such
materials may cause problems if fed in large amounts. Neutralization through ensiling also seems
promising.
2. Alkali treatment
Another approach with NaOH is to spray low concentrations of alkali on the feed (4 kg of NaOH
per 160 kg of chopped straw) and to allow it to slake before feeding. The sprayed straw is pelleted
so that the alkali comes in close contact with the fibre. The pellets are not neutralized before
feeding. NaOH treatment increases digestibility, it may be dangerous for the operators and it has
no effect on nitrogen content.
3. Ammonia treatment
This increases the digestibility of straw with the additional benefit of enriching it with nitrogen.
Ammonia also acts as a fungicide as the process creates anaerobic conditions. Anhydrous
ammonia or a 35% aqueous solution can be used when water is available. Gaseous ammonia is
best suited to large operations but can only be used where the distribution system for ammonia
(tankers, cylinders) is available. In a simple farm scale application, the straw is baled loosely and
placed on a plastic sheet, after which the straw is tightly and hermetically covered with plastic,
and gaseous ammonia (3-4% of the weight of the straw) is let in through a hose. The straw can
be used after 3 to 8 weeks, depending on temperature conditions (the lower the temperature,
the longer the process), when the plastic is removed and the ammonia aired off. Ammonia
treatment requires good moisture conditions (the straw moisture must range between 15 and
40%) which are not always easy to fulfil in drier areas. The ammonia treatment requires that
providers of gaseous or anhydrous ammonia are available, which is not always the case.
4. Urea treatment
This is a cheaper and safer alternative to NH3 and NaOH treatment. Urea mixed with moist straw
releases ammonia. Facilitated by bacterial action, the process is rapid at high temperatures and
is thus suited to subtropical and tropical conditions. Urea treatment has a similar effect on straw
as anhydrous ammonia. Depending on environmental conditions and especially temperature,
urea-treated straws can be used between 2 weeks after treatment in dry tropical regions or on
humid plains, and 3-5 weeks at higher altitudes in tropical areas where night temperatures can
drop considerably. Urea treatment should be timed to fit in with crop-harvesting operations and
wherever possible done before the straw or stover has already been stored or stacked, to avoid
double handling and extra labour. This will also help ensuring that the straw is in good condition;
dirty, mouldy or rotten straw must never be treated as the end-product would be a poor and
potentially dangerous feed.
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3. Briefing and follow-up
Briefing to RAS – Regional Administrative Secretary in Bukoba
On the morning of December 2, we (Yvonne Robben, Jasson Rwazo, the extension officer who joined
us during this week and Gidi Smolders) paid a visit to the office of the RAS (Regional Administrative
Secretary) Mr Diwani Athumani, the assistant RAS, Mr Adam Swai and regional livestock officer Mr
Deo Nholope, in Bukoba for a briefing. They were informed about the main findings and explained
the main aims of the labs which are sharing knowledge and connecting farmers and the promotion of
working together. Mentioned was also that there is a lot of knowledge and expertise available in
Tanzania, referring to amongst others, Angello Mwilawa who had returned to Mwanza the day
before, but that this somehow doesn’t reach the majority of the farmers. It was also emphasised that
the development of the dairy sector in the Netherlands took 120 years since cooperatives were
introduced in the late 19th century. This is to illustrate that the development of the livestock sector
takes time. Even when Tanzanian farmers can do it at double this speed, it will still take 50 years to
develop the sector, compared to the history of the development of the livestock sector in the
Netherlands. Basically, there are several steps to be taken in this development process which cannot
be skipped. It should be a continuing process and development should move forward with small, but
considerate steps. The RAS asked our opinion about developing a learning centre for farmers where
they can see how new developments can be implemented in farm-management and where they can
share knowledge.

Possible topics follow up: challenges commercial dairy farming
At the end of the dairy learning labs. Participants filled out an
Agriprofocus questionnaire about the challenges on their farms. The
table below shown that lack of markets, disease (and lack of effective
treatment) and lack of quality feeds and are most mentioned challenges
for commercial farmers. When more dairy learning labs will be
organized, these items should be on the agenda (again).
Photo 12 Participants filling out
questionnaire

Challenges (between brackets the score for the topic after the ‘/’ only)
Lack of market milk/meat low price milk and animals (2)/long distance and infrastructure (1)
Diseases, especially tick borne/Eye problems (5)/ bad environment to keep cattle (1)
Lack of good quality grass/feed, lack of availability of seed (2)/ small grazing area (1)
Lack of availability of good quality drugs/high costs of drugs (7)/fake drugs (2)
Lack of access to knowledge/training , lack of experts and expert advice (5)
Lack of water
Lack of equipment e.g. milking machine/hard job (1)/loyalty and level labourers (1)/herding (1)
High costs of feeds/high costs in general (2)
Lack of bulls-AI-breeding/pregnancy problems (1)
Predators/ theft (1)
Competition wakulima and wafugafi

9

n
40
31
29
16
13
7
5
4
4
3
1

Recommendations from the four dairy learning labs in Kagera












Take care of the soil. Use all manure and possible make compost to bring minerals back
to the fields were you harvest grass.
Only when you are able to offer high quality feed and high quality management all year
round, you can benefit from exotic breeds. When not, first start crossing local breeds and
exotic breeds to have an animal that is adapted to the circumstances on your farm.
Harvest grass in an early maturity stage to have higher quality. The yield will be lower but
cows will reward you with more milk and fields may regrow faster.
Try to have some improved grasses on your farm. They have a higher feeding value than
nature grass and produce higher yields. Seeds for most recommended forage species can
be purchased from some government Institutions and some few farmers as reported by
Angello Mwilawa. He emphasized that in order to be sure of getting in time it is
important to order in time and arrange transport. He mentioned possible areas to get
seed were TALIRI and LMU Mabuki both in Mwanza, Vikuge Pasture farm in Kibaha,
TALIRI Mpwapwa, Dodoma, TALIRI Tanga, LMU Sao Hill Mafinga Iringa and TALIRI Uyole,
Mbeya. Some farmers in Njombe and Mbeya also are selling some seeds. In case of
contacts Angello Mwilawa had all the contacts depending on what you need and could
advise the farmer what to plant and where.
Organize in groups and share experiences. At the dairy learning labs people experienced
that all farmers have experiences and that it is not too difficult to share. Try to visit each
other’s farm and possibly have some demonstrations in hay making and silage making.
As a group it is easier to have an adviser for certain topics than as individual farmers.
Keep asking questions and involve advisers and researchers.
Start at least thinking about marketing product together. It makes you stringer as a group
and as a group it is easier to get support than as individual farmers.
Start writing things down and use it: recordkeeping can be used to manage your farm.
All information from this learning lab will be distributed in paper form to participants and
representatives of local government due to lack of accessibility to internet and will also
be available on http://agriprofocus.com/topic/dll_toolkit?topic=dll-toolkit for the ones
with access to internet.

By: Gidi Smolders, Yvonne Robben, Angello Mwilawa and Jasson Rwazo

Contacts for further information:
Robben Consult Ltd
Yvonne Robben
yvonnerobben@yahoo.com
+255 688 897 449

AgriProFocus Tanzania
Ms. Katarina Mungure
Coordinator a.i.
kmungure@agriprofocus.com
+255 688 020 510
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