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This brochure comprises a translation of a brochure produced in the Netherlands to convey the
results of research on separated manure solids used as cattle bedding to farmers in the Netherlands.
The Dutch version of this brochure was prepared at the point when the cow-related and daily
management aspects of an investigation into the use of separated manure as a cubicle bedding
before all the results relating to milk quality were available. Valacon-Dairy, with the support of
several collaborators compiled a brochure for dairy farmers, based on the results of practical and
scientific research.
Valacon Dairy have kindly permitted translation and use under the conditions laid out on their title
page. The input of Willem van Laarhoven is particularly appreciated and acknowledged.
The brochure contains much useful information for UK farmers but it should be borne in mind that
physical conditions and legislative frameworks differ between countries. UK farmers should refer to
the conditions for use of recycled manure imposed by Defra. Some comments relating to the
Netherlands and UK contexts have been inserted.
The topic of separated manure solids as bedding is relatively new in Europe and research under
European conditions has been very limited. There is much which remains unknown.
Dutch milk buyers are currently considering their position on buying milk from cows bedded on
composted materials, in the light of evidence that high levels of spore forming food spoilage bacteria
have been found in milk where cows are bedded on composted materials. Some Dutch milk buyers
are likely to discourage or reject milk produced from cows bedded on composted materials in 2016.
It should be noted that this brochure does not cover the use of “Compost bedded packs” - organic
materials used in bedding loose yards with special management to encourage composting – which
certain Dutch Milk Buyers do not permit, for the reason stated above.

Recycled manure solids (RMS)
as biobedding in cubicles
for dairy cattle.
Considerations and tips for practice
Valacon-Dairy June 2014 (NL)
Translation Katharine Leach QMMS (UK)
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This brochure: “Recycled manure solids (RMS) as biobedding in cubicles for dairy cattle”, is free for anyone to
use and distribute, provided the source is acknowledged. The brochure has been prepared with the greatest of
care and to the best of our knowledge. The authors have striven for accuracy and completeness of
information. However, errors are possible. The authors assume no liability for damages resulting from the use
of the information in this publication or parts thereof, or actions based thereon.
UK readers should note that the brochure is based on research, legislation and farm situations in the
Netherlands

Use of Biobedding
The Dutch version of this brochure was prepared at the point when an investigation into the use of separated
manure as a cubicle bedding material was almost complete. To help put the results into practice, ValaconDairy, with the support of several collaborators, compiled a brochure for dairy farmers, based on the results of
practical and scientific research.
Safe use of “Biobedding”
The application of the solid fraction of separated manure as cubicle bedding, named “biobedding”, has
developed rapidly. It offers excellent economical lying comfort and can be beneficial. But there are also risks
involved. For these reasons, in 2011, in the Netherlands, Valacon-Dairy, in collaboration with NIZO Food
Research, launched practical research into the opportunities and threats of biobedding. This type of
“biobedding” is used in many places in the world but nowhere has such an in-depth study into the risks for
udder health and milk quality been carried out. At the time of writing of this brochure, the study was largely
completed. The risks for the cows were clear. The risks for milk quality were also indicated but the research to
provide the full picture on these was not complete. An additional investigation on effects on milk quality is
being conducted and the results were not yet available at the time of writing. That was, however, no reason to
delay writing this brochure. We wanted to bring users information on the pros and cons of biobedding. This
brochure contains a number of focus points which are discussed, and gives tips for responsible use. The
information is based on the investigation by Valacon-Dairy and NIZO Food Research supplemented by foreign
research. Several parties are active in the market of Biobedding. It is clear that they can contribute to
successful application of the technique. But, as one of them states, success is largely determined by you, the
dairy farmer. In other words, make sure that you are aware of the opportunities and risks and act accordingly.
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Separating manure

For the production of biobedding the manure (slurry) is separated by means of a screw press
separator. Water and dissolved fine particles are separated from the manure by an auger, by means
of a cylindrical drum sieve (screen cage). What is left is structure-rich material (solids) with a certain
percentage of water (a material of 28 % to 36% DM). The aim is to separate off as much structure-

rich material from the manure as possible. The amount of manure processed per hour, the
separation capacity, and the amount of separated solids or solid fraction (the separation efficiency)
can vary widely in practice. These factors are influenced not only by the mesh size of the screen used
and the capacity of the separator, but also by the composition of the cows’ ration and the manure. In
particular, the percentage of dry matter in the manure and the structure of the dry matter (length,
fineness of particles) will determine the separation efficiency.
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Tips:
• A higher percentage of dry matter of the solid fraction is not necessarily better. Structure
is the most important factor.
• Use the correct mesh size (about 0.75 mm). Too fine a mesh gives more fine organic
matter in the bedding. This material is more compact, holds moisture more readily, and may
form a hard layer in the cubicle.
• For highly digestible rations, such as grass rations, the quantity of solid fraction produced
per tonne of manure is lower. However, the percentage of dry matter can be relatively high
due to the large amount of fine material.
• A less well digested ration, such as a ration with maize silage, gives coarser material in the
slurry from which more solid fraction can be recovered.
• The transition from grass/maize to grass alone may reduce the production of solid fraction
per hour by more than 50 %.
• Do not be too heavy on the separator. Energy consumption is then increased and there is
more fine material in the solid fraction. The machine may get jammed!!
• Sometimes it is advisable to install a pebble trap and a cutting device to prevent jams
caused by debris in the manure.
Results of separation from three trials using manure from cows on three diets with different proportions
of grass and maize
Farm (%grass/%maize)
Farm 1 (100%/0%)

Tonnes
separated/hr

Averages
DM% of the
fraction

Efficiency
Kg DM/hr Fraction as % Fraction as %
per fraction of the mass
of the DM

Total input

2.8

284

Solid fraction

0.4

31%

108

13%

38%

Liquid fraction

2.3

7%

176

87%

62%

Farm 2 (40%/60%)
Total input

9.3

567

Solid fraction

0.5

30%

153

5%

27%

Liquid fraction

8.8

5%

413

95%

73%

Farm 3 (40%/60%)
Total input

9.6

630

Solid fraction

0.5

31%

146

5%

23%

Liquid fraction

9.1

5%

483

95%

77%

Minerals
Because phosphate (P2O5) is largely bound to the organic matter of manure a relatively large proportion of the
phosphate is retained in the solid fraction. This is not the case with Nitrogen (N) and Potassium (K2O). Thus
relatively more phosphate and less nitrogen and potash is removed per tonne into the solid fraction. In the
Netherlands intensive farms have a surplus of manure based on the amount of phosphate they may use on
their own land. By separating the manure they can market the surplus in a lower volume. Over 90% of the
phosphate is in the dry matter. By separating with an efficiency of 30%, almost 30% of the phosphate is in the
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solid fraction and can be transported easily. But in some cases the separation efficiency turns out to be too
low to be profitable. The costs per kg separated phosphate in the dry matter can be too high compared to the
marketing of untreated manure. In these situations, a different separator or an adapted mesh size for the
sieve drum needs to be used.
Average composition in kg per tonne of solid and liquid fraction of separated cattle manure and quantities per
kg P2O5 on three commercial farms.

Components
Farm 1 (grass diet)
Solid fraction
Liquid fraction
Farm 2 (grass/maize diet)
Solid fraction
Liquid fraction
Farm 3 (grass/maize diet)
Solid fraction
Liquid fraction

DM %

Kg P2O5
per tonne

Kg N per
tonne

Kg N per kg
P2O5

Kg K2O per Kg K2O per kg
tonne
P2O5

31%
7%

2.1
1.4

5.1
3.8

2.5
2.6

5.6
5.5

2.7
3.9

30%
5%

3.6
1.4

5.5
3.9

1.6
2.7

5.1
5.7

1.4
4.0

31%
5%

4.2
1.4

4.8
3.5

1.1
2.5

4.7
5.3

1.1
3.8

Facilities and location of equipment
Separation of the manure, loading the spreader and bedding the cubicles all take time,
which needs to be minimized. A convenient arrangement with easy access to the equipment
and easy access to the housing for bedding is essential. Whether you're working with a
shovel, an old ration mixing wagon or a special bedding machine, make the access and tasks
as easy as possible.
Tips :
• Make the area where the separator is to stand tall and wide enough. You can then easily
load the biobedding.
• If the separator is located outside the building, then more space is available, and space for
cubicles is not taken up. Loading and distribution are easier. However, the machine should
be under cover to prevent the bedding becoming too wet when it rains.
• When stationary the separator may freeze at low temperatures. In low temperatures, it is
important to leave the separator as empty as possible and to loosen the press settings. Even
in a building, the separator may freeze with considerable frost.
• Fresh biobedding slightly increases in temperature and will not freeze easily. If spread
quickly after production it will not have the chance to heat (see last section – Page 18) or
freeze.
• Avoid a “short-circuit” between use and return to the reception pit for separation. The
separation capacity and separation efficiency will decrease quickly.
• Provide an easily accessible and easy to use mixing machine. The manure must be mixed
at least once a week.
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• The slurry collected from solid floors is deposited in the pit or manure storage tank in large
amounts at one point and time. Mix frequently.
• For solid floors with an underlying pit and intermediate slatted areas, the slots often
become clogged. Then you need a wide slot at the end of the passageway.

A permanent positioning of an installation

Input

Surplus

Fresh manure

Solid fraction

Liquid
fraction
7
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The separator can be located in various ways – here a separator is placed on the roof of the storage of the solid
fraction.
Separate storage of the liquid fraction
If you want the liquid fraction separate e.g. for using on grassland, you will have to store it separately.
However, if too much of the liquid fraction is removed, then the mixing and pumping of the manure will
become more difficult. If a large proportion of the solid is removed, e.g. for using on arable land, then it is
possible that too little dry matter will be left in the manure to produce sufficient biobedding. The same
manure must then be separated more than once. In herds that practise grazing by day and are inside by night,
in which a portion of the slurry does not come into the manure pit, it is likely to be necessary to separate the
manure more than once to provide sufficient biobedding. However, during the grazing season, less or no
bedding is needed and more of the liquid fraction can be removed separately.
-

-

Repeated use of manure can pose risks through veterinary pathogens that survive in the manure. In the
case of an infection such as Salmonella, it is advisable to break the cycle and (temporarily) not use
biobedding.
Repeated use of manure to produce biobedding causes the manure to become thinner and less usable and
the separation efficiency is reduced.

Filling and maintenance of the beds
During filling of the lying area the bedding should not be too damp and warm or else fluidity and comfort will
decrease. Heating can kill certain bacteria, such as mastitis pathogens, but also benefit other bacteria such as
Bacillus cereus. More about that later.
The bed should be built up layer by layer with sufficient time between additions for drying. The optimal
application rate depends on weather conditions and ventilation of the building. With good ventilation, and if
the relative humidity is not too high, the dry matter content within a few days will be high enough to prevent
fermentation. In dry and hot weather, the dry matter content can reach more than 60 % within a week. Under
less favorable weather conditions, the bed will dry much more slowly. The dry matter content at the surface
may increase significantly but the lower layers can remain quite damp.
Recycling of manure with grazing cows
24 m3
9%
2169 kg
30%
651 kg
20 kg
1040 kg
160%

Manure production per cow per year – limited grazing
DM percentage of manure
DM production in the manure per cow per year
Separation efficiency
Amount of solid fraction
Consumption per cubicle per week
Consumption per cubicle per year
Recycling rate
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Tips :
- Fill empty (new) cubicles first with a layer of sand, (sawdust) or straw and then add biobedding weekly.
(UK comment – sawdust not advocated in UK due to pathogen risk; straw not tested in UK)
- Preferably do not start in autumn or winter if the temperature is low and humidity is high.
- In principle, replenishing a deep bed once a week is sufficient. Depending on the type of cubicle, add
between 70 litres and 100 litres per cubicle at a time. This is a layer of 5 to 6 cm of fresh material (25 kg of
fresh weight per 100 litres). When bedded too often and too thickly the bed dries less easily.
- It is advisable to take enough time to fill up the bedding so it can dry. Too much moisture in the bed leads
to a lower quality bed with heating and a hard surface.
- In a bed that is filled up in the right way and is given sufficient time to dry, raking is not necessary.
- In shallow beds, such as cubicles with mattresses, (and a tube on the back edge) the biobedding remains
dryer but will soon disappear from the cubicles. Bedding more frequently can improve comfort.
- With deep boxes it is recommended first to fill with sand and limit the thickness of the bed on top of sand
to 15 cm. The barrier in front of the cubicle should also be 15 cm higher than the back edge.
Change in dry matter content over time during three trials under normal
weather conditions.

-

DM% fresh material

DM% after one week’s use

Trial 1

29%

47%

Trial 2

31%

62%

Trial 3

31%

45%

The economic aspects
The economics of purchasing a separator depend on several factors; each situation must be assessed
individually. The larger the number of cubicles, the more attractive separating is likely to be. But this is not the
only factor affecting the final cost per cow. By way of illustration the table overleaf considers two situations
with different diets: A diet with 70 % maize and 30 % grass and a diet of 100% grass. The separation efficiency
with the grass ration is much lower, leading to a significantly higher number of operating hours. The costs are
lower per hour but higher per tonne of dry fraction. For the same amount of solid fraction the cost is thus
significantly higher. If milk production per cow is higher, then the cost per kg of milk is lower, although the cost
per cubicle is the same. Although the use of biobedding on farms from 100 cows upwards can be profitable, it
is difficult to predict what the cost will be as different variables play a role. Only an individual approach can
provide the detail required. The capacity of the separator should fit the size of the herd, the number of
running hours required and the budget.
Tips:
- The purchase of a separator is not the total cost. Various peripheral items of equipment are required,
such as a scaffold, a pump, possibly a stone trap or cutting mill and controls. These costs can amount to
8000 – 9000 Euros.
- Depreciation costs vary by item. Some parts, such as the screen, can wear out faster particularly if in
contact with sand, or if a higher discharge pressure is used.
- Obtain a detailed estimate with complete breakdown. Ask for a clear explanation of the costs,
depreciation, component life and other assumptions.
Hire or Buy?
Sometimes it is advisable to hire equipment instead of buying a separator. To buy a separator yourself is not
always cheaper. This depends on the operating conditions, such as the number of cubicles, space for siting the
machinery, available labour and investment to be expected. Hiring a machine gives the initial opportunity to
experiment without commitment, for an introductory period to test the suitability of the method for your
farm. You might want to investigate the following questions: can you achieve a sufficiently high separation
efficiency using the usual ration? Is the situation on your farm such that the increased amount of bacteria in
the biobedding not a problem? Is there an increase in certain veterinary risks such as Salmonella? Hiring a
separator for a minimum period of one year allows you to look into these issues.
In the Netherlands, it is possible to hire a separator on a regular basis. Some contractors provide additional
services such as the bedding of the cubicles. If you decide to use a contractor’s services to prepare
“Biobedding” and store it on farm, there are some tips under “Storage of the solid fraction” (page 18).

UK NOTE
Although in the Netherlands, storage of the bedding material in a compacted (anaerobic) state is
relatively common, in England and Scotland the current recommended best practice is to use freshly
separated material within 12 hours.
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Example calculation of the cost of manure separation for the production of biobedding. The lifetime of the sieve
and cutting device can be shorter with grass because of the higher pressure. Any sand in the system decreases
lifetime and increases running costs.
Ration
No of dairy cows
Milk production/cow/year (kg)
Biobedding per box per week (litres)
Interval between replenishing (days)
Amount of bedding required per year (tonnes)
Separation
Slurry processed/hour (tonnes)
DM produced per hour (kg)
Product produced per hour (litres)
Total running hours per week
Total running hours per year
Economics
Total investment including installation incl. peripheral items
Depreciation of separator (years)
Depreciation of facilities (years)
Lifetime pump (years)
Lifetime sieve / auger / seal /fan (operating hours)
Lifetime cutting device (operating hours)
Total electric power (kWh)
Price per kWh
Total separation costs/year
Cost per running hour
Cost per tonne solids
Cost per kg solids
Cost per cubicle per year
Cost per 100 kg milk/year
Cost per 100 kg milk for sawdust (ref.)
Cost/kg separated Phosphate in solid fraction
Phosphate content per tonne of slurry (kg)

Maize/grass
120
8500
80
7
125

Grass
120
8500
80
7
125

10
270
1037
9
481

5
130
529
18
943

€ 43,450
10
20
7.5
3000
1500
10.7
€ 0.12
€ 6337
€ 13.16
€ 50.77
€ 0.051
€ 52.81
€
0.62
€
1.70
€ 12.09
1.4

€ 43,450
10
20
7.5
3000
1500
10.7
€ 0.12
€ 8146
€ 8.64
€ 65.27
€ 0.065
€ 67.88
€ 0.80
€ 1.70
€ 18.13
1.6
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Mobile separator preparing a month’s supply of bedding to be compacted, covered and stored

Bedding which has been compacted for storage NB this excludes air and is therefore different from composting

12

Lying behavior
The investigation has shown that changing to this bedding did not restrict the cows’ lying behavior in any way.
Rather, on average they spent longer in the cubicles, especially with the transition from a mat to a deep
bedded cubicle. Even with existing deep litter cubicles which were altered from another material to
biobedding differences were observed, probably because the boxes are usually generously bedded with the
biobedding. Longer lying times lead to fewer problems with feet and legs, better health and better production.
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Proportion of cows lying prior to and during the trial with the biobedding during 8 consecutive intervals
throughout the day, starting in the morning after milking. After eating (T3) cows with biobedding lie down
much sooner and they continue to lie for longer.
Udder health
Compared to straw or sawdust, biobedding contains significantly higher quantities of bacteria that can cause
mastitis. These come straight from the manure in which they can survive. The main environmental pathogens
are Klebsiella, Streptococcus and E. Coli. Once in the cubicles, the concentrations of all the pathogens increase
in a relatively short space of time, as they also do in the other types of cubicle bedding. In sawdust bedding the
values for all kinds of bacteria are lowest, but also increase sharply during use in the cubicles. The practical
research has shown that nevertheless there is not necessarily more mastitis or an increase in cell count. Only
occasionally were mastitis pathogens detected in the bulk milk, but that did not mean there were also cases of
clinical mastitis.

Tips :
- Adding fresh material more often has little effect on the infection pressure. There are already a lot of
bacteria in the fresh material and the level is only slightly lower than in the bedding.
- Replenishing more often increases the likelihood of making the bed too damp.
- Analyses of unused sawdust showed that sawdust is not necessarily free of pathogens. Even sawdust that
starts out completely free of pathogens, contains high levels once it is in the cubicles. This includes
Klebsiella because manure contains Klebsiella and the cows bring it into the bedding.
- Reduced resistance of cows is certainly a factor that greatly increases the risk of infection, regardless of
the type of bedding. If the bacterial pressure is relatively high, the likelihood of problems as a result of a
lower resistance increases.
- Biobedding on mattresses has a higher dry matter content but may contain more Streptococci.
- An increased concentration of bacteria in the bedding does not automatically lead to more udder
problems if good hygiene is practised and the resistance of the cows is good. Provide adequate resistance
through optimal nutrition and mineral supply.
- The dimensions and design of the cubicles are very important for hygiene in the boxes. But it is impossible
to achieve 100% clean boxes. Even with deep litter cubicles with proper design, 5 to 10% of the cubicles
will be soiled. Cubicles need to be checked and cleaned off three times a day.
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Concentration profile of Klebsiella and Coli. The quantities in biobedding are already high before it enters the
cubicle. Within one day the quantities in sawdust increase, and after 6 days, the differences between sawdust
and biobedding are only very small.
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Farm 3 starts with the
use of a barrier dip

300
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200
150
100
50
0

Farm 11
Bedrijf

Farm 22
Bedrijf

Bedrijf
Farm 33

Profile of Bulk Tank Somatic Cell Counts during the practical trials on three farms. The arrows indicate when the
farmers started using biobedding. On farm 3 (green bars) a barrier dip was used from 2012, which effectively
reduced the cell count. The elevated concentrations of bacteria in the bedding did not lead to a structural
increase in cell count.
15
12
10
8
6
4
2
0
Total bacterial count Total count streptococci
Fresh biobedding
Used biobedding after 6 days

Klebsiella
E. coli
Fresh sawdust
Used sawdust after 6 days

The average bacteriological composition of unused biobedding and sawdust, and bedding after 6 days in use
during the practical test on three farms. Unused sawdust (green) has lower concentrations than unused
biobedding (blue), but once in use, the differences are small (biobedding red and sawdust purple)
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Biobedding
For Dairy Cattle
Percentage of mastitis and somatic cell count for 3 years on three commercial farms that use
biobedding. (Year 0 is the year prior to use for years 1 and 2). At farm 3, the number of cases of
clinical mastitis considerably decreased. In the second year mastitis was decreased even further by
additional measures such as a barrier teat dip. The elevated levels of bacteria in the biobedding did
not lead to more mastitis
Farm 1
Year 0
Year 1
Year 2
% clinical mastitis
11%
10%
12%
% cows with elevated SCC
14%
16%
16%
% cows with new infection – SCC > 200,000
7%
8%
9%
Mean BTSCC
147
165
183
Farm 2
% clinical mastitis
18%
7%
7%
% cows with elevated SCC
21%
20%
20%
% cows with new infection – SCC > 200,000
11%
11%
10%
Mean BTSCC
224
210
218
Farm 3
% clinical mastitis
34%
19%
15%
% cows with elevated SCC
27%
20%
15%
% cows with new infection – SCC > 200,000
12%
10%
9%
Mean BTSCC
272
203
177

Milk quality
All bedding materials are potential sources of contamination for raw milk. Micro-organisms and their
spores get onto the teats from the bedding and through the milking process, and may end up in raw milk.
Bacteria are killed by the pasteurization of milk, but the spores of certain bacteria can survive
pasteurization and some even very high temperatures. Of interest are Bacillus cereus, butyric acid
bacteria ( BZB ), mesophilic aerobic spore formers ( MAS ), heat- resistant spores of thermophilic aerobic
spore formers (TAS ) and extremely heat resistant spores of thermophilic aerobic spore formers ( XTAS ).
High concentrations can lead to production loss of cheese and reduced shelf life of pasteurized milk. The
investigation has shown that on average, there are no significant differences between the concentrations
of B. cereus, MAS and BZB in biobedding and in a bed of sawdust or straw. The concentrations in the raw
milk were similar using both materials. Using the biobedding therefore does not increase the risk of
contamination of the milk. However, the differences in bacterial levels between individual farms can be
large (probably due to the degree of heating of the bedding in the lower layers). NIZO food research also
found that on average, spores of TAS and XTAS levels were not different between manure solids, straw
and sawdust, although one sample with elevated levels was found in each bedding type. However,
composted materials had levels 1000 times higher than sawdust, and led to contamination of milk with
TAS spores.

Tips:
Bacteria that multiply with heating in the bedding are especially important in terms of milk quality (higher
levels of bacteria being detrimental to product quality). With deep beds the risk of their proliferation is
greater than for shallow. The advice is to apply up to a maximum of 15 cm depth of biobedding.
- Deeper boxes (>15 cm) can be filled with a layer of sand on the bottom before filling them with
biobedding.
- The amount of contamination in bulk milk in the Netherlands amounts to an average of about 10 mg per
litre. The range is about 1 to 300 mg per litre, indicating that there are differences dependent on farm
practices. So always work hygienically during milking.
-
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4
3
2
1
0

B. cereus
Mean in biobedding
In milk when biobedding used

BZB

MAS
Mean in sawdust/straw
In milk when sawdust/straw used

Amounts of bacteria in biobedding, in the milk of cows on biobedding, in sawdust/straw beds and in milk from
cows on sawdust/straw beds. It is clear that the differences in the bed material (blue and red), and in the milk
(green and purple) are small. (BZB – butyric acid bacteria; MAS – mesothermic anaerobic spore-formers. Units
– log10 cfu/g for bedding; log10 cfu/l for milk except log10 cfu/ml for MAS)
Hygiene
Dirty udders, thighs and legs increase the risk of infection of the udder and milk contamination. Attention to
hygiene and cleanliness helps prevent this. The study revealed that the differences in contamination of the
cows on biobedding and sawdust or straw are small and highly variable. This is because other factors such as
soiling of the cubicles and floors, contact with manure, and its consistency (influenced by ration), and shaving
tails, influence the degree of soiling. Therefore work maintaining cleanliness of cows and their environment
remains important.
Tips:
- The transfer of bacteria to the milk with biobedding is slightly lower than with straw or sawdust.
- The transmission of bacteria and spores from the biobedding to the milk is less than that from manure to
the milk. So bedding soiled with manure increases the risk of contamination of the milk.
- The color of biobedding is dependent on the ration, as well as the contamination with manure. In a well
dried bed less bedding sticks to the cows, and it is less visible, but it is not necessarily the case that udder
and teats are completely clean.
- Keep cows clean by keeping the floors clean, providing a good ration and regularly cleaning the cubicles.
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-

Keep all working practices clean, both in the shed and in the milking parlor, and regardless of the type of
bedding. With responsible use of biobedding, the amount of bacteria and spores in milk remain well
below the limit.

Treating the biobedding against bacteria.
There is some published research into various forms of treatment (lime, acid, acid conditioners, alkaline
conditioner) in order to prevent bacterial growth on bedding. The results indicate that the effects were
minimal or absent. The practical research of Valacon-Dairy has shown that large quantities of additives, such
as acid or lime, would have a negligible effect. For example, even with lime used at 2.5 kg per cubicle per
week, the effect is short-lived. From day one, the bacteria will again increase rapidly. The study of ValaconDairy is confirmed by research in other countries. One should not assume that use of lime or acid will protect
the cows against infections. Research also shows that other commercial products are not always effective.
Tips:
- If you use lime, do so in a targeted and localized way, to absorb moisture.
- Research on the impact of composting and fermentation showed that the differences in bacterial
concentrations (reduction in some mastitis pathogens with the additional processing) disappeared as
soon as the material was used in the boxes. Thus composting appeared to give little lasting benefit.
- Mastitis pathogens are incompletely killed by composting and drying. Once in the cubicles, there are
hardly any differences between RMS products with different treatments such as composting and drying.
- In fact, composting many materials results in more heat-loving (thermophilic) bacteria that can cause risks
for milk quality (Driehuis et al 2012).
- Research has shown that the use of a mechanical blower gives a somewhat higher solids content, but no
differences in bacterial concentration. Drying of the solid fraction of up to 70 % DM appears to have no
18
effect, as soon as the material is used.
UK NOTE
Defra currently do not allow use of composted or digested manure solids for bedding (July 2014).

Storage of the solid fraction

UK NOTE
Although in the Netherlands, storage of the bedding material in a compacted (anaerobic) state is
relatively common, in England and Scotland the current recommended best practice is to use freshly
separated material within 12 hours.
On some farms in the Netherlands, the biobedding is created in larger quantities at one time, by a
contractor, and kept in storage – compacted in a heap and kept covered and airtight. With good airtight
storage, this was found to have no effect on the bacteria concentrations. (NB if air is introduced partial
and uncontrolled composting may take place which is not desirable, mainly because of the risk of
encouraging food spoilage bacteria). The biobedding contains hardly any sugars that can be converted
by fermentation and the pH remains unaltered during this “ensiling”.

-

Tips :
Ensure proper compaction and airtight seal during storage. With air, the material can become composted.
It is then partially degraded, it is finer and firmer and more difficult to use.
Heating may kill mastitis pathogens but lead to higher concentrations of bacteria that influence the milk
quality in a negative way. Always prevent uncontrolled heating or composting when used as biobedding.

From the practical test of Valacon-Dairy, with proper anaerobic storage for 5 weeks, the temperature of the
compacted material was found to remain stable at about 20 degrees Celsius and the concentration of bacteria
to remain the same.
The structure of the material had remained intact during the storage and there was no difference in its
usefulness in the cubicles compared with the fresh material.
Adding lime during storage had little effect on the concentrations of bacteria. The effect disappeared
immediately when used in the cubicles.

More detail is available in the following reports (In Dutch, the first three with English summaries)
Driehuis, F., E. Lucas- van den Bos, and M.H.J Wells-Bennik 2012. Risico’s van microbiële
contaminanten van strooisels: compost, gescheiden mest, paardenmest en vrijloopstallen. (Risks of
microbial contaminants of bedding materials: compost, cattle manure solids, horse dung and bedded
pack barns). NIZO-Rapport E 2012/119. NIZO Food Research BV, Ede, The Netherlands.
Driehuis, F., E. Lucas-van den Bos, and M.H.J. Wells-Bennik 2013. Risico’s van het gebruik van
gescheiden mest as beddinmateriaal voor de milkkwaliteit: sporen van Bacillus cereus en
botersuurbacteriën. (Risks of the use of cattle manure solids as bedding material for milk quality:
Bacillus cereus and butyric acid bacteria spores). NIZO-Rapport E 2013/180. NIZO Food Research BV,
Ede, The Netherlands.
Driehuis, F., E. Lucas-van den Bos, and M.H.J. Wells-Bennik 2014. Sporen van thermofiele aërobe
sporenvormers in compost en andere beddingmaterialen bij melkveebedrijven met een vrijloop- of
ligenboxenstal. (Spores of thermophilic aerobic sporeformers in compost and other bedding
materials used by dairy farmers with a bedded pack or freestall barn). NIZO-Rapport E 2014/045.
NIZO Food Research BV, Ede, The Netherlands.
Feiken, M. and W. van Laarhoven 2012. Verslag van een praktijkonderzoek naar het gebruik van
vaste fractie uit gescheiden mest als boxbedekkingsmateriaal in ligboxen voor melkvee. Uitgevoerd
door Valacon-Dairy, in samenwerking met NIZO food research. (Report of a practical study on the
use of the solid fraction of separated manure as bedding material in cubicles for dairy cattle).
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Valacon-Dairy
Valacon-Dairy is a commercial research and advisory company specializing in the durability of dairy
cattle. We have an extension service for dairy farmers to help them increase the longevity of their cattle
in a profitable way.
Together with farmers we conduct practical research to make clear why cows’ longevity is under
pressure and what measures can prevent involuntary culling.
For more information:
- E-mail: info@valacon-dairy.com
- Website: www.valacondairy.nl (in Dutch)
- Cellphone: +31 654 268 292

NIZO-Food Research
NIZO food research is an independent institute and one of the most advanced research centres in
Europe.
We wish to help create a greater choice of tasty, healthy, sustainable, affordable and safe foods.
-

Website: www.nizo.com
Kernhemseweg 2, 6718 ZB Ede gld, Netherlands
Tel +31 318 659 511

QMMS
QMMS is a private company, focused on the dairy industry, offering milk recording, laboratory and
consultancy services to a range of clients from dairy farmers to multinational companies. We are also
involved at the ‘cutting edge’ of mastitis research and the application of the latest findings on farm.
For more information:
- E-mail: enquiries@qmms.co.uk
- Website: www.qmms.co.uk
- Tel +44 1749 871171
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