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Preface

At present we can surely state that there is
not much research done and scientific infor-
mation available about the use of sand in free
stalls. Yet it is a long established system,
which apparently has not many supporters. In
most publications, however, reporters do not
go much further than ‘sand is ideal for cows’,
when it comes down to further analyses for
instance about the labor and other economic
parameters of “sand” there is no information.
There is no comparative research of animal
health aspects. We know however that in
practice, once a system is chosen, this deci-
sion always will be defended, underlining the
need for objective data.

A new development in the livestock is loose
housing. Loose housing is promoted as ani-
mal friendly, but it has yet to earn the label
environmentally friendly or economically in-
teresting.

As a supplier of cow mattresses, you will say,
| am prejudiced. This might be true, but so it
seemed good reason to summarize the argu-
ments pro and contra other housing systems.
It appears that in articles and other publica-
tions sand is presented as optimal. | conclude
that the stories of sand incomplete as they
always are should be taken with a grain of
salt.

For this article | have used different sources
of information, | rely on the recent article from
Jack Rodenburg, associated with OMAFRA
(Ministry of Agriculture and Food in Ontario)
and additionally we have done a own com-
parative study in 2008 in the Netherlands
among users of sand, sawdust and
mattresses.

Introduction

When planning to build new dairy cow hous-
ing, nowadays many dairy producers will at
least think about sand bedding as an option.
When talking to other people they will experi-
ence a controversy that exists about the use
of sand as cow bedding. The one thing all do
agree on is that sand is completely different. It
has some benefits but a definite downside as
well. Moreover sand has to be compared as
system with the latest information about mat-
tresses and let’s face it, not with mattresses
filled with rubber granules from 15 years ago.

The value of sand

Jack Rodenburg writes: “One benefit claimed by
producers working with sand is a lower incidence
of clinical mastitis caused by environmental or-
ganisms such as E. Coli. and environmental
streptococci. While there is no clear research
data on this, a lower incidence of clinical mastitis
would be logical since no organic bedding is used
and there would be less opportunity for bacterial
growth.

Producers also claim their somatic cell count

goes down when they switch to sand, but a re-
cent survey of herds in newer barns in Wisconsin
showed no difference in average SCC between
herds using sand or mattresses. This outcome
probably reflects the fact that coli form infections
are frequently clinical and therefore result in milk
being withheld from bulk tanks.”

“Herd bulk milk SCCs may not be the appropriate
measure of the impact of sand on environmental
mastitis. Sand may only be part of the solution to
environmental mastitis. It is not able to overcome
poor milking practices, ventilation and barn hy-
giene. Nevertheless, the survey results are a bit
surprising in light of strong producer testimonials.
Clear benefit of sand bedding include the reduc-
tion in the number of cows with swollen hocks,
hair off hocks, and knee injuries. Field surveys in
Ontario showed 9% of cows with swollen hocks
on mattresses and many more with hair off, in
comparison to none on sand.”

“Producers also report better footing and fewer
problems with slipping in alleyways. They claim
this leads to fewer injuries and stronger heat
signs. Along with the better traction, there ap-
pears to be more uniform hoof wear. While there
is no research, field experience suggests less

trimming is needed with sand bedding .

Proponents of sand bedding also claim that sand
bedded stalls are more comfortable. However,
the research does not support this claim.



One published study compared 3 inches of sand
over clay with a mattress and the cows preferred
the mattress. A properly designed sand stall has
8 to 10 inches of sand and there are no studies to
indicate if the preference for mattresses would
remain with this deeper base of sand. In any
event, there is no evidence of stall refusal with
sand, so the level of comfort appears to be ade-
quate.”

DLG (Deutsche Landwirtschaftsgesellschaft) re-
search done in order to certify mattresses shows
that cows lie 12-14 hours in the free stalls
covered with Agriprom Energetic latex mattresses
this is comparable to the time cows spend in free
stalls with sand. Sand does not make cows lie
down longer than modern mattresses. Of course
sand free stalls are well accepted by the cows
and the comfort level should be adequate.

The value of mattresses

Let’s start by saying that the quality of cow mat-
tresses has improved at least with some suppli-
ers. It is clear that the old top layers of mattresses
in process of time became rough, uneven, abra-
sive and the used rubber granules collapsed and
became very hard. Research shows that as time
passes the impression and elasticity of such mat-
tresses reduced to an uncomfortable level. DLG
test reports (available on internet) already indi-
cate which mattresses are at risk. Energetic Latex
rubber sheets under a flexible rubber top cover
give a much better and long lasting comfort
(Agriprom, DLG report).

Modern mattresses have a strong flexible rubber
top cover and a latex comfort sheet underneath.
DLG research shows that these materials show

little wear and the latex sheet underneath retains
shape and elasticity over the years. So maintain-
ing comfort and easy to cleaning.

Experience shows that the use of sawdust on
mattresses can be minimal and some customers
even do without it. Mattresses that become hard
over the years need a proper thick sawdust bed.
Unfortunately | think the older and poor quality
mattresses were compared with the sand beds.

We know that research from DLG shows that
cows easily lie 12-14 hours on rubber/latex mat-
tresses. Sands beds do not have a higher score.
Research of the University of Nebraska in the
U.S. shows that cows who rest 14 hours a day
give the most milk. These animals do not waste
much time in the alleys. They entrust their lower
legs, blood flow to the udder is better and there is
more time to ruminate. If you have a crowded
cow house, little capacity in the milking parlor and
cows waiting to be milked in the waiting area for
too long or if your cows have to walk too far to be
milk you are selling yourself short. In the Nebras-
kan study the cows got 12 hours rest instead of 9

hours. The milk production was up with 4 kilos
per cow per day.

Returning to the influence of sawdust on the mat-
tresses we see that there are many types and
qualities of sawdust. A thin layer ‘bad’ sawdust
(not dry, wood patrticles, splinters or even con-
taminated) could quickly work on any surface as
abrasive and although there is no research, there
is no doubt that even the smallest bits of wood
and splinters irritate the skin quickly, inflammation
and swelling may occur. A good deal on sawdust
might work out as in its consequences as ex-
tremely expensive, better less sawdust of good
quality then a lot and cheap.

Using no sawdust at all, is better than using ‘bad’
sawdust. On mattresses sawdust does not pro-
vide extra comfort, so on good mattresses use a
little sawdust but from the finest quality. The prod-
uct has to absorb and that can also be improved
with a barn hygiene product like Staldren or Brize
or a mixture of it with sawdust. Thus lowering the
risk of environmental infections.

Investments and costs

The initial investment can be lower. Jack Roden-
burg writes $ 60-80. The barn floor construction is
a little cheaper with sand stalls because there is
no mattress needed and less concrete. The cost
of sand compared to sawdust or straw is also low.
The time that straw or sawdust was almost free is
over, even when bought at a low price there are
considerable handling and storage costs. A lot of
money is locked up in a trailer of sawdust. These
products meanwhile carry an energy value and
there is price pressure on them from the bio en-
ergy side. Moreover there are costs of mechani-
zation.

The economics of sand bedding is not positive at
all. Extensive investments are needed for the
processing of the manure with sand, separation
and storage not to mention the extra wear on
concrete, machinery and equipment. Which will
cost more than the savings mentioned before.

The investment in a good mattress is relatively
small is quickly recovered trough the savings on
sawdust and or other bedding material, not to
mention the labor saving.

Our research shows that bedding material costs
in sand boxes or a mattress similar. However to
insert and spread sand in the free stall requires
specialized machinery. It suffices, of course not at
all to compare only the bedding costs. It requires
much more energy and a much higher degree of
mechanization to bring on average 10-15 kg sand
per day in the boxes and do not forget to evacu-
ate and clean it.



Deep litter boxes have the highest bedding costs
up to a factor 4 higher than sand or mattresses. If
labor is not an issue is deep litter maybe an alter-
native, but where is labor no issue? Also research
shows that that cows do not spend more time in
this type of stall than on a good quality mattress.

Stall Design and Management

Stall design and management with sand bedding
requires careful attention to detail (J. Rodenburg).
A 4-row tail to tail layout is not recommended for
sand bedded barns, since no sand gets in the
alley at the manger and there will be a large dif-
ference in traction in this alley. The free stall
should include a 15-20 cm curb with a rounded
top edge, and 45 degree slope to the inside of the
stall to ensure there is always sand between the
rising cow and the curb. The base of clay, or
packed screenings should be at least 6 to 8
inches below the curb. This assures there is al-
ways a minimum of 15 cm of sand in the stall.
Most producers refill as soon as sand level is 2,5-
5 cm below the curb.

Stalls should be standard length and can be a bit
narrower than with other bases. Producers report
good results with Holsteins in 115 cm wide stalls.
Most are not using a brisket board and locate the
head rail 122 cm above the height of the curb.
This makes it lower than normal when new sand
is added. Since sand is added infrequently, stalls
have a lot of slope and low neck rails after sand is
added and this gradually changes to a level stall,
exposed curb and higher neck rail. The changing
configuration at the front of the stall is a frustra-
tion for some producers and is the main reason
brisket boards are not used.

Typically, cows kick 20 to 25 kg of sand per day
out of each stall when the level of sand is above
the curb and 10 to 15 kg when it is below the
curb.

Common management practice is to fill the stall
with a skid steer, dumping a full bucket in each
stall. To facilitate this, alleys must be wide
enough for turning. Mid size machines will need
at least 3 meters. Machines with a long bucket
are needed to dump in the front half of the stall
and avoid the need to move the sand forward.
The sand is added once every 3 to 4 weeks and
is at least 15-18 cm above the curb right after
filling. Stalls filled to this level result in a lot of
sand being kicked out but decreases the labor of
stall cleaning since cows kick the manure out with
the sand. Stalls with sand below curb level can
become very difficult to keep clean, so regular
filing and maintenance is a must. Between fillings
the back of the stall should be cleaned daily like
any other free stall. Leveling the stall with a rake
periodically is also recommended to keep it com-
fortable.

A common practice is to do the leveling under
suspended partitions with a small cultivator at-
tached to the side of the skid steer bucket.

Adding sand to the stalls is labor intensive and it
is difficult to distribute evenly with the skid steer.
Many farms have invested in sand slingers to do
this job. The simplest are 1 to 1.5 cubic yard front
-end loader buckets. These are scooped full at
the pile, and then emptied with a belt in the bot-
tom that throws the sand out the side of the
bucket as you drive along the back of the free
stalls.

Since one yard only does a few stalls, larger
farms often choose trailer slingers with a 3 to 6
yard capacity and a price tag of $20,000 to
$25,000. Loaded, these trailers weigh 14 to 20
tons, so floors, and especially slatted gutters
must be constructed to handle this load. One goal
of putting sand in the stalls with a slinger is to put
in less sand and do it more often to keep the stall
just above level full. This should reduce the
amount of sand in the manure without sacrificing
cow comfort.

Some producers and suppliers are trying to re-
duce sand use by putting in various types of sand
traps. The cheapest and most common is 4 whole
and 2 half tires, open to the rear curb, bolted to-
gether throughout the row of stalls and placed on
the base so the side is just below curb height.
The entire row must be bolted or lagged together
with heavy lag screws to ensure cows do not dig
out individual tires. In Western Ontario, a tire re-
cycling company can supply and install these
tires for a small fee. Commercial products to trap
sand are also available but there is no data avail-
able on how well these work. One company offers
a mattress system they install 10-15 cm below
the curb, which maintains comfort while reducing
sand use.

Sand used in stalls should be clean and free of
soil particles. Silt and clay will cake up and turn to
mud in the stall. Sand must be free of stones,
especially small sharp ones that can become em-
bedded in cows hooves. Most producers are
happy to pay the extra for screened sand.

Sand will stick to cows udders, especially if it is
very fine. To remove this sand at milking, wiping
with a damp or spun dry cloth towel, used for a
single cow and washed between milkings, is pre-
ferred. Just like at the beach, a little sand does
get into everything, including filters, bulk tanks,
and vacuum pumps, so plan for extra wear espe-
cially to the washing machine used for the towels.



Manure Handling

Rodenburg reports further that manure handling
is the biggest challenge in sand bedded barns. In
the barn, tractor scraping is the simplest option.
While there is more wear on the floor and scraper
than usual, with a rubber scraper this is not a se-
rious concern. Mechanical alley scrapers will
wear a track in the center of the floor where the
cable or chain runs. When pouring the floor, a
thicker layer of concrete will prevent sawing the
floor in half with the chain, but even so, be pre-
pared to fill this groove with concrete every 5 or 6
years.

Most producers with sand barns are replacing
scraper cables annually. Despite this cost, their
experience with chain scrapers is worse, since
chains cut a deep groove in the floor and do not
last much longer than cables. In long barns using
several scraper units that shuttle the manure, and
using flat bar instead of chain or cable for sec-
tions that do not go around corner wheels, re-
duces maintenance cost, but leaves piles of ma-
nure in the middle of the barn for cows to walk
through.

Flush barns with sand require at least 2 to 2.5%
slope to keep heavy sand moving in the flush lig-
uid.

Realize that 2% slope in a stable of 100 meters 2
meters all decay. Holding areas washed with a
hose cause sand to separate from the manure so
many designs include a collection trench at the
bottom of the holding area to catch the liquid and
drain it off. The trench is usually cleaned manu-
ally to remove sand whenever it is full.

In the barn, tractor scrape systems may dump
directly into the storage located across the end of
the barn. Alley scrapers (or tractors as well) can
dump in a deep trench across the center or end
of a barn but unless there is a way to remove set-
tled sand this trench will eventually fill up. A ramp
into it will work, but to save the cost of ramping
both this pit and the storage, many producers
locate the storage near the barn, ramp the stor-
age and design the collection gutter so it is big
enough to drive into from the storage. Stable
cleaners are also used to move and laden ma-
nure across the barn to the storage, but tend to
wear out quickly. A better choice are augers spe-
cially designed for the sand and gravel industry
which never touch the sides of the trench and run
below half full, thereby minimizing wear. Transfer
systems involving gravity flow pipes have tended
to plug and are not recommended. Specially de-
signed ram pumps have been used successfully.
So have sloped pipes washed daily with manure
liquids.

The design of the manure storage needs to in-
clude the ability to clean out separated sand. Re-
moving this with a high hoe is one practical

option, but this restricts the width and depth of
storage to twice the reach of the largest locally
available hoe. As an alternative, the storage can
be designed to permit a loader tractor and V box
manure spreader to drive into the storage. This
means a concrete floor throughout the storage
and a ramp with a slope not more than 12 to 15
%. Such a ramp is very costly. On a round tank, it
changes the reinforcing parameters to require a
much stronger footing.

When handling the sand manure mixture be
aware that added water and agitation cause sand
to separate. When handling it as a pumped liquid,
do not add extra water and do not over agitate.

%
T S

This material reacts to water and agitation in a
manner completely opposite to manure without
sand. Most producers just pump with minimal
agitation and then scoop out what is left with semi
solid equipment.

Systems to separate sand from manure either
prior to or in the storage are mostly experimental.
The McLanahan sand/manure separator is one
device that works well. It consists of an auger
system that washes sand out of the mixture in the
boot. Clean reusable sand goes up the auger
while manure spills out over the side of the boot.
In very large herds the cost may be recoverable
by reusing the sand. Currently, no one in Ontario
is using this technology because of the high cost.

One flush barn in southwestern Ontario is suc-
cessfully washing sand out of manure by trapping
the flush in a shallow basin after it leaves the
barn. This basin drains slowly so that sand and
some manure solids stay behind. Although this
has worked well to date, a more severe winter
may cause a problem with this system.

A scrape barn with a flushed settling pit to trans-
fer manure to long term storage is on the drawing
board, as well as a project involving a raceway
style gutter and a special storage designed to
encourage separation through agitation and set-
tling. There are also a number of barns with multi
stage storages or transfer gutters with walls in
them to encourage sand separation but most are
too new to provide any answers at this stage.



Sand applied to the land is not thought to be det-
rimental. Over a lifetime the amount of sand
added to fields through manure application will
not be enough to change the soil type.

The use of sand bedding in tie stall barns has a
lot of extra challenges. Most tie stalls are not well
designed for bringing sand in. As well, stable
cleaner wear is a big issue. In tie stalls smaller
amounts of sand must be added more often, and
the height of the manger must be at least as high
as the sand in the front of the stall. Sand in box
stalls also does not work well because the box
stalls are very difficult to keep clean. Most pro-
ducers with sand barns use box stalls with a sand
base and a layer of straw on top. There have
been sand bedded barns in Ontario for more than
twenty years, so not all of this technology is new.
However, there is definitely a lack of research
and a need to find answers to some very clear
challenges, especially in manure handling.

Own research (Agriprom 2008) in the Nether-
lands among users of sand in cubicles leads to
similar conclusions: there are no differences in
cell count, sand is labor intensive and requires
heavy investment in processing and mainte-
nance.

Options for deep litter boxes

Deep litter boxes that well bedded and full with
material have the property to form around the
body of the cow. They also form a generally soft
and comfortable cow bed with enough grip for the
cow to stand up. This is reflected in the cows that
show good haired heels and almost no bald spots
and little or no thick heels and knees.

Disadvantage of deep litter boxes is that they re-
quire much more labor to maintain than mat-
tresses and bedding costs can increase quickly
(see graph).

Deep litter boxes are filled traditionally with saw-
dust or wood shavings. Other bedding materials
are used more and more in recent years. The
most important reason is savings on bedding
costs. Examples include sand, composted horse
manure, digestate and a mixture of straw, lime,
water and sawdust.

A deep litter stall must form a pleasant, soft and
dry area for the cow. In addition the litter layer
must provide sufficient grip when she lies down
and stand up in the stall. A litter layer of at least
15-20 cm thick is recommended for an optimum
stall.

Composted horse manure

Horse manure is not very widely used. The most
common reasons for switching to composted

posted horse manure depends on the thickness
of the litter layer and any additional litter. When
the manure is inserted loosely in the stalls, the
use is between 2m3 and 3,5m? per stall per year.
The quality of horse manure is very important and
it should not be contaminated. For use in the stall
it should contain only the bedding material
(sawdust, straw, (hemp) hay or a similar product)
and dung balls of healthy horses. Also no sharp
or abrasive parts are allowed, because that could
obviously seriously damage the teat skin and
other areas. The composted horse manure
should not be too moist, but also not too dry. If it
is too wet it will heat faster and when it is too dry
the cows will work the manure quickly out of the
boxes.

The composted horse manure should at least
have been composted for 2-3 weeks, this will kill
the bacteria. The stall has to be refilled on aver-
age once every 1-2 weeks, with 1 to 1.5 m3 of
composted horse manure per 10 stall. This is a
relatively labor-intensive process. Inserting the
material can be mechanized with a light tractor
and spreader. Floors must be constructed to
carry this weight.

Researchers conclude that there is no significant
difference in bacterial contamination between
deep litter boxes with composted horse manure
and cubicles filled with sawdust or straw.

Mixture of straw, lime, water and sawdust

Advantage of this form of bedding material is that
it is a relatively soft surface, but cows cannot
move it out of stalls easily. The mixture contains
less organic material and will have a higher pH
through the presence of lime. The high pH has an
inhibitory effect.

Important reasons for switching to this bedding
material are the relative costs compared with
sawdust in deep litter stalls. The mixture has a
once every 8-10 weeks labor peak when it must
be renewed, but in the intermediate period is the
labor minimal. The mixture would also benefit the
claw health, because the claws remain dry be-
cause of the lime. The number of bald and/or
thick heels and knees would be less.

Disadvantage of this system is the dust in the
barn, which increases much because of the pres-
ence of calcium. If no top layer of sawdust is ap-
plied the udder and teats are often covered with a
thin layer of lime. At milking time brings this extra
work with it to clean the teats. Experience shows
that no problems are expected with poor wean-
ing. When the mixture dries out too much it can
be very hard. The problem shows mainly in the
summer or when there is too less good straw in
the mixture is blended. This may create a hard
surface that undo the benefits of the mixture. To

horse manure is to reduce costs. The use of com- use this mixture as cubicle covering it is important



to have a good mechanization on the farm. To
make and mix it there is a good mixer wagon
necessary and to bring it in the boxes also good
mechanization is necessary. For each cubicle is
made a mixture that exist of 25 kg good (wheat)
straw, about 80 liters of water and 150 kg of feed
chalk.

Loose housing

A relatively new development in The Netherlands
is loose housing. Important in cow housing is
space, free movement, rest, herd behavior and
nutrition. The loose housing system seems to be
a continuation of the slope and deep litter house.
Dairymen have a strong interest in a barn with a
lot of comfort for his animals, provided it can be
built and managed efficiently and economically
this combination delivers a good return in terms
of production, low veterinary cost and longevity.
Environmental demands are that the building
must have low emissions, be well integrated into
the landscape and we would actually have cows
graze. Pollution must be minimized to be recog-
nized as sustainable, the system must minimize
emissions (methane, ammonia, odor). Where
possible the barn, within the system, should actu-
ally be able to produce energy instead of con-
sume, using biogas plants and/or solar panels.
One of the main requirements, more freedom for
the cow, is fulfilled by loose housing.

In the U.S. some farms have experience with
compost stables, a mix of wood chips and saw-
dust is composted. In Israel cows they are kept
on a bed of that is composting slightly.

When the composting process does not go well
more unwanted emissions will occur. The space
in a loose housing system increases goes to 15-
20 m2 per cow, twice the current barn. The build-
ing is so much bigger, more difficult to blend in
the surroundings and prevention of emissions
almost impossible.

Good composting is essential

Composting is a biological process where in the
presence of oxygen, organic matter is converted
into stable humus-like compounds. The process
will produce heat, water, CO2 and a number
(smelling) compounds (including ammonia). By
evaporation of the water and decomposition of
organic matter the dry matter content increases
and the volume decreases. The micro-organisms
use, for their own growth, a part of the released
minerals. During the process high temperatures
can occur, which, under the right conditions, will
kill any bacterial contaminations. For a smooth
process that results in stable compost, both the
properties of the material of interest (such as a
porous structure, a suitable carbon/nitrogen (C/N)
ratio and a proper humidity) and a good aeration
during the composting process are of vital impor-
tance

Compost

A common definition of compost is: “An organic
soil conditioner that is stabilized to a humus-like
product, free of pathogens and plant seeds, not
attracting insects and vermin, free of odor, which
can be stored and will stimulate plant growth”.

Regulatory: BOOM/BDGM

Up to half of the material to be composted can
consist of manure and to be recognized finally as
compost, so that utilization under the regulation
‘Decision quality and use organic fertiliz-

ers’ (BOOM) is allowed. Also demands are made
with respect to the heavy metal content. If the
compost does not fall under ‘BOOM’, than the
application must be in accordance with ‘Decision
use animal manure’ (BDGM).

To produce a good compost bacteria and other
contaminations must be eliminated. To reach this
‘hygienic’ the process must take place that at a
temperature of 70 C°for 60 minutes or an equiva-
lent treatment (see EG regulation 1774/2000).
Composting of chicken manure at this tempera-
ture can be achieved, but composting of the solid
fraction of pig or cattle manure is difficult to
achieve.

Advantages and disadvantages

A good compost is a stable soil conditioner, but
when a compost is insufficiently matured, degra-
dation of organic matter and emissions continue
and pathogens and weed seeds possibly survive.

Emissions

When composting significant undesirable emis-
sions may occur; greenhouse gasses (N°O and
CH* and odor. Nitrogen emission may occur in
the form of ammonia (NH?), nitrous oxide (N?0O)
and (harmless) nitrogen gas (N2). Estimates for
extensive composting on farm scale mention as
nitrogen losses 15-50%, of which a portion will
emit in the form of NH3 and N20. Although most
emissions can be avoided by proper process
monitoring and control, this is in extensive com-
posting processes usually not possible. In inten-
sive composting in an enclosed area composting
can be emission-free by means of (chemical) air
cleaning and good process management and
control. The nitrogen containing water from the
cleaning process can be added back into the
compost.



Control in the stable is difficult

Under Dutch conditions with high humidity and
low solar heat the compost will not dry well and
will not achieve the required temperature for sani-
tation, the compost is muddy and aeration is diffi-
cult. This process is hygienically inadequate and
emissions can be substantial. Good compost
management is essential but even then it does
not seem to meet the new requirements with re-
spect to emissions because of the uncontrollabil-
ity of the process.

Conclusion

Sand, compost and deep litter also provide
cow comfort, but no benefits on health, hoof
and leg problems, mastitis and somatic cell
count in comparison to modern cow mat-
tresses. With respect to resting time in the
stalls no difference can be demonstrated.
These systems require, however, significantly
more attention and labor. There are quite a
few costs that are difficult to estimate. We
know that bedding materials like straw and
sawdust have become much more expensive.
The loose housing with compost bedding,
although animal friendly because of the large
space is expensive and does not seem to
meet the environmental requirements be-
cause of the instability of the composting
process under our circumstances.

The comfort of the Agriflex® cow mattresses
with Energetic® latex has been extensively
proven over the past 10 years. The required
resting periods for 12 to 14 hours are shown
in practice and independent research com-
bined with low labor and mechanization re-
quirements The combination with a low-
emission floor is possible.

Unlike sand, composted horse manure, mix-
ture of straw, lime, water and sawdust, bed-
ding material on Agriflex is not necessary.
Reducing labor significantly because inser-
tion of bedding in the stall, leveling out and
evacuation of used and or packed material is
eliminated. Next to labor saving also the in-
vestment in equipment and measures for ma-
nure storage and composting or sand separa-
tion are lower of not required.

Do you want a uncompromised, environmen-
tally friendly and labor-saving solution, with
low maintenance costs and a short pay back
period, go for Agriflex Energetic®. We also
install it for you. More information Agriprom
bv, Nieuwleusen (The Netherlands).

Ing. G.J.Staal

Director agriprom bv

Sources:

OMAFRA - Jack Rodenberg (Ontario Ministery of
Agriculture, Food and Rural Affairs) 18/5/2009
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2010

Agriprom — internal research 2008
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Table 1: Consumption and costs compared with box co vering
Company | Underground Bedding Refill/ Cleaning | Consumption | Costs | Tank
material bedding daily per box per somatic
weekly (kg)lyear cow cell couont

1 Concrete and Sawdust <1 2X 104 €21 293
rubber mat

2 Blisters Sawdust <1 2X 246 €20 254

3 Concrete with Chopped 1x/2w 2X 60 €5 156
mattresses straw

4 Concrete, deep | Sand <1 2X 1339 €9 161
cubicle

5 Concrete, deep | Lime 1x/2w 2X 1154 €12 160
cubicle

6 Concrete, deep | Sawdust 1 2X 813 €83 206
cubicle

7 Concrete, deep | Digestate 1 ax 889 €30 120
cubicle

Graph 1: Costs bedding material per cow per year
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