


6.5 Preservation of by-products

By-products from breweries

Brewer’s yeast (liquid)
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Brewer’s yeast (liquid)

Feeding fresh, untreated brewer’s yeast to pigs can cause
difficulties, since the yeast cells can cause undesired fer-
mentation in the digestive tract of the animals, which leads to
sustained diarrhea.

That is why up to now it has been recommended that fresh
brewer’s yeast be boiled first. However, this involves
substantial costs and is also connected with a decline in the
digestibility of the nutrients. With the acid products Luprosil®,
Lupro-Cid® NA, Amasil® NA or Lupro-Mix® NA, the yeast
cells can be killed off safely without nutrient losses.

Recommended dose: 1 litre per 100 litre brewer’s yeast for
the safe killing of yeast cells within a short period of time.

Brewer’s grains

Especially during the summer months brewer’s grains spoil
within a few days because they offer ideal conditions for
yeasts and fungi. With Luprosil® brewer’s grains can be pro-
tected against spoiling. For surface treatment (approx. 30 cm
layer thickness) 1 litre Luprosil® and 4 litre water per square

Brewer’s grains

metre must be mixed and then poured onto the surface.

Then seal off the brewer’s grains (air-tight) with plastic sheet-
ing at once. Additional mechanical working in is advisable.

Do not store for more than three weeks after commencement
of unloading. The same effect can also be achieved with 1 litre
of Lupro-Mix® NA mixed with 4 litres of water. Application is
the same as for Luprosil®.

By-products from dairies

Whey and skim milk

The recommended doses for Lupro-Mix® NA or Luprosil® are:
1% for preservation lasting several weeks 0.3%: the start

of microbial spoiling can be delayed by approx. 2 days.

Using the same dose, Lupro-Cid® NA and Amasil® NA are
also recommended for this application.

Preservation of stale bread and biscuit wastes

Stale bread

For storage beyond the specified sell-by date, 0.5 litre
Luprosil® per 100 kg stale bread should be used. Mill the
bread wastes and mix well with Luprosil®.

Biscuit wastes

The recommended dose is 0.3 litre Luprosil®/100 kg biscuit
wastes for storage beyond the specified stability date. Crush
the biscuit wastes and mix well with Luprosil®.
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6.6 Preservation of feed mixes for pigs and poultry with
Lupro-Mix® NA, Lupro-Cid® NA and Amasil® NA

For feed preservation and to achieve hygienically safe feed as
well as to lower the buffer capacity and the pH value of the feed,
Lupro-Mix® NA, Lupro-Cid® NA and Amasil® NA are recom-
mended. The acidifying effect of the preservatives increases with
rising formic acid levels in the following order: Lupro-Mix® NA,
Lupro-Cid® NA and Amasil® NA. However, due to its propionic
acid content, Lupro-Mix® NA is most effective against moulds
followed by Lupro-Cid® NA. The desired effect, that is, more
mould prevention in the compound feed, determines the choice
of the preservative.

The following doses are recommended for farm-produced
compound feeds:

Lupro-Mix® NA, Lupro-Cid® NA

Animal species Live weight or Amasil® NA
kg/t complete feed
Piglet 6-20 kg 8-10
Fattening pig 20-50 kg 6-8
Fattening pig 50-100 kg 5-6
Breeding sows 6-8
Broiler 3-5
Turkeys 5-6
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In the economic evaluation of both methods, fixed costs (including
structural installation, technology) as well as variable costs (primari-
ly energy costs, product costs, labor costs) need to be considered.
The fixed costs for acid preservation are significantly lower than
those for grain drying methods.

The difference in the variable costs re-
duces with rising energy prices in favor of
acid preservation. Even more significant is
the higher moisture content of the freshly

harvested crops, frequently observed in

corn maize. The energy requirements for
drying, rise more than proportionately with the residual moisture
in the grain and thus increase the preservation costs drastically.
Generally, acid treatment also provides the advantageous effect
on feed hygiene.

46

47



In central Europe the dairy farm has to provide high quality
roughage for the winter period on about 200 days of the year.
Many farms have switched to all-year silage feeding. However,
profitable milk production depends essentially on a high milk
performance from the roughage. That is why the demands made
today on the energy content, the fermentation quality and the
storage stability of silages are very high. Weather conditions have
a critical influence on the success of silage making. During damp
weather conditions the green matter may often not be sufficiently
pre-wilted; this can result in faulty fermentation with the formation
of butyric acid.

Factors for successful ensiling
Fermentability of the feed
Fertilization

Feed type Harvesting time

Water content
Nutrient content

Easy fermentation Nutrient contents
Silage maize, beet Composition of
leaves, rutabaga the flora in the

and turnips grassland

Normal

fermentation
Meadow and
pasture grass,
amount of grass
clover, lupine,
rapeseed and
mustard

Difficult
fermentation

Lucerne, red
clover, green rye

Better feed quality garantees better silage quality
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A careful ensiling technique is important, so
that the silage not only achieves a high feed
value, but also retains this during the long
storage period. Conditions are also par-
ticularly difficult if silage has to be offered
during the warm periods of the year, such
as during all-year indoor feeding of dairy cattle or pig fattening
with Corn-Cob-Mix. Post-heating of the silages frequently
occurs, which leads to nutrient losses or even toxin formation.

In both problem cases, i.e. with insufficiently wilted silage and
with silages jeopardised by post-heating Lupro-Mix® NA and
Luprosil® can help. With these silage additives based on the
organic acids propionic and formic acid, very good silage qual-
ities can be produced and secured even under difficult ensiling
conditions.

Factors for successful ensiling

Ensiling technique

Silage design Mechanization Additives
Number Pre-wilting Organic acids
Size Crushing and salts
Shape Impact force Butyric acid
Material Compaction bacteria

Air seal

Better ensiling conditions reduce losses
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8.1 What are difficult ensiling conditions?

Difficult ensiling conditions can be equated with poor environ-
mental conditions for the lactic acid bacteria. There is a lack

of readily available plant sugars and the lactic acid fermentation
starts slowly. Fermentation bacteria such as clostridia can
multiply and form undesirable fermentation products, e.g. butyric
acid. Difficult ensiling conditions are already associated with the
composition of the forage plants. Due to a high protein content in
relation to the sugar content, the forage species lucerne, clover,
peas and green rye are considered to be difficult to ensile.

A further factor making silage production difficult is insufficient
pre-wilting, such as can happen if the weather situation is
unfavorable. Silage with dry matter contents of below 30% is
difficult to ensile, since the plant sugar content is not yet concen-
trated enough for swift and efficient lactic acid fermentation.

By using Lupro-Mix® NA, an ensiling additive with propionic and
formic acid, it is possible to produce a good silage even under
the difficult ensiling conditions described. This is demonstrated
in the following test (see table).

Ensiling test with Lupro-Mix® NA: meadow grass with
24.2% dry matter, 90 days ensiling period

SrEh | o
Dry matter loss (%) 9.2 5.0
Aerobic stability (days) 8.0 7.8
pH-value 4.2 4.0
Lactic acid (g/kg) 51 44
Acetic acid (g/kg) 17 16

Butric acid (g/kg) 12 0

NH,-N (%) 8.3 5.8

DLG score 53 100

Kalzendorf, 2010

50

Without acid treatment the silage may be spoiled or of low value,

but with Lupro-Mix® NA a good silage quality can be produced
from the same raw materials.

As is generally known, 85% formic acid is also used as an ensil-
ing additive for wet silages, that is, for difficult ensiling conditions.
By using formic acid to rapidly decrease the pH, the fermentation
bacteria in the silage are inhibited, providing optimal ensiling
conditions. Amasil® NA, a buffered acid product, can completely
replace the caustic formic acid in this application.
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8.2 What can be done against post-heating of silages?

Energy-rich silages such as maize silage, CCM or grass silage
with a high residual sugar content often tend to warm up after
unloading from the silo. With the introduction of air a strong
multiplication of yeasts and fungi takes place, which leads to high
nutrient losses and may even go as far as complete spoiling.
Highly pre-wilted grass silages with a DM content of over 40%
can also be affected by post-heating due to the high residual
sugar content, and tend to become unstable after unloading has
taken place.

Suitable measures for improving aerobic stability are, swift filling
of the silos, a high rate of compaction and careful, air-tight cover-
ing with silo sheeting. In addition, the advance during unloading
should be 1 m/week in winter and 2 m/week in summer. These
measures can be supplemented by the use of the silage addi-
tives Lupro-Mix® NA or Luprosil®. The fact that these products

Significant improvement of aerobic stability with Lupro-Mix® NA
(Maize silage with 37% TM, 49 days ensiling time)

Control Lupro-Mix® NA
(untreated) (4 1/%)
DLG score 100 100
pH-value 3.9 3.9
Silage stability (days) 3.52 10°P
Loss through post-heating (%) 15.12 0.3°

Kalzendorf, 2011
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provide protection against post-heating losses is confirmed

by the DLG Quality Symbols for improvement of aerobic stability.
The table below shows the results of an ensiling test which demon-
strates the improved stability and lower losses after treatment with

Lupro-Mix® NA compared with the untreated control silage.

o i)

Maize silage, untreated

Maize silage, treated with
Lupro-Mix® NA
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9 Products for ensiling

The following table lists the BASF products with respect to their
ingredients, pH value and density.

Luprosil® is a colourless liquid with a pungent odour. It contains
propionic acid as active ingredient. Luprosil® is an organic acid
which is caustic and has a corrosive effect on metals. Luprosil®
is ideal for combating and preventing post-heating of silages. It
bears the DLG Quality Symbol for this application.

With the ensiling additive Lupro-Mix® NA it is possible to pro-
duce good silage even under difficult conditions. In addition,
Lupro-Mix® NA prevents post-heating and improves the aerobic
stability of silage. For these two fields of application the product
bears the DLG Quality Symbol.

Lupro-Mix® NA is a buffered mixture of propionic and formic acid
with a pH value of approx. 4. The mixing of propionic and formic
acid allows an optimal effect to be achieved: fast lowering of the pH
value coupled with gentle treatment of the lactic acid bacteria, com-
bined with efficient combating of yeasts, clostridia and mold fungi.

Ingredients and pH value of the ensiling additive

= LZL' < < 3
2 sy 82 2§
= 88 Bx 8% Es
a a0 a2 a0 <2
State Liquid Liquid Liquid Liquid Liquid
pH (approx.) 2.3" 4.4 3.4 2.7 2.5*
Density g/l (20 °C) 9999%‘ 1043 1207 1256 1301
Corrosiveness +++ + ++ ++ ++
Propionic acid (%) 99.5 89.5-91.5 38 18 -
Formic acid (%) 34 54 75
Ammonia (%) 4
Propandiol (%) 1
Natrium (%) 8 8 7
Water (%) 0.5 4.5 20 20 18

+++ = very corrosive  ++ = corrosive  + = slightly corrosive
*100 g/litre of water
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The non-corrosive product Amasil® NA

can completely replace the caustic formic

acid that is used as an ensiling additive

under difficult ensiling conditions. Although

Amasil® NA is an non-corrosive product that

is user-friendly (classification = irritating) and

gentle on materials, it is clearly in the acidic range just below
pH 3. We recommend the ensiling additive Lupro-Cid® NA, a
product that is non-caustic as well, if difficult ensiling conditions
require the production of big bale silage. It is a mixture com-
prising buffered formic acid and propionic acid. The propionic
component functions to prevent the formation of mould when the
silage is exposed to air.

Lupro-Grain® (NF), as is the case for all buffered acid products,
the non-corrosive products Lupro-Grain® (NF), Lupro-Cid® NA
and Amasil® NA become more viscous when cooling down.
Although the flow meter on the dosing apparatus still shows the
same flow rate, less acid is dosed and this can lead to un-
der-dosage. As a rough rule, if the temperature of the mentioned
non-corrosive products changes by 5 °C by comparison with
the temperature on the day the dosing equipment capacity was
gauged, the flow rate of the dosing equipment must be gauged
again under the new temperature conditions.

Luprosil have a caustic effect on the skin. The products Lu-
pro-Grain (NF), Lupro-Mix® NA, Lupro-Cid® NA and Amasil® NA
are not caustic, but instead are classified in the far less danger-
ous class ‘irritating’. Despite this, handling of all acid products
calls for appropriate protective equipment, including tightly
closed safety goggles. Please read carefully the topics Occupa-
tional Safety and First Aid Measures in Chapter 12 (p. 66—-69).

55



10 Technique of using silage additives

To improve the silage quality the acid products have to be
distributed as uniformly as possible in the required dose in

the material to be ensiled. This is generally done by spraying

the harvested material with the aid of acid-proof pumps at

the chopper-type forage harvester, self-loading trailer or the CCM
mill. The dosing equipment used is similar in type to that used for
grain conservation. As regards the quantity checks for acid and
material to be ensiled, the gauging of the dosing equipment and
occupational safety measures, the tips and instructions provided
for grain preservation in Chapter 5 apply here also.

Injection of liquid silage additives
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For ensiling, a pour-on method using ac-

id-water mixes is also applied directly at the

silo. The acid products are diluted with

water and then sprayed or poured onto the

material to be ensiled. The mixing ratio of

acid product to water here is always 1 part

acid to 4 parts water. Mixtures with a closer acid: water ratio
(e.g. 1 part Luprosil® + 1 part water) are more aggressive and
corrosive than pure propionic acid. Always wear goggles,
acid-resistant protective gloves and a face mask screen for this
work (see also Chapter 12, Occupational Safety). Always pour
the acid into the water and never vice versal

Acid-resistant drums in conjunction with hose and shower head,
wateringcans or knapsack sprayer are used to distribute these
solutions. Care should be taken to ensure that the distribution
equipment does not contain any components made of corro-
sionsensitive metals (e. g. brass).

______________________________________________________________________________________|]
Silage additives are no substitute for a careful ensiling
technique. Even when silage additives are used, the
partially wilted green matter must be sufficiently com-
pacted and then be covered quickly and made airtight
with plastic sheeting.
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11 Recommended doses for ensiling

11.1 Maize and grass silage (and comparable silages)

Silage complete treatment

For complete treatment of silage the entire feedstock is mixed
with the ensiling additive. The silo is thus totally protected against
post-heating. In addition, Lupro-Mix® NA improves the fermen-
tation progress. The additives are dosed depending on the dry
matter content.

Improvement of aerobic stability of silage:
Grass silage: 3—4 litre Lupro-Mix® NA/t

Application rates for Lupro-Mix® NA or Luprosil® in litre per ton
green matter for complete treatment

Dry matter of the Lupro-Mix® NA Luprosil®
harvested material I/t 1/t
Up to 25% 4 4
25-35% 3 5
Over 35% 4 6
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Surface treatment and edge treatment =
of silage

Although treatment of the silo surface is no

substitute for complete treatment during

ensiling, if applied properly it is an effective

protection measure against losses at those parts of the silo
which are exposed to particular risk.

For this preferably Lupro-Mix® NA (or also Luprosil®) is best
added to the last wagon loads with dosing equipment directly
at the harvesting machine. The dose for the treated layers is the
same as that for complete treatment.

It is also possible to pour on a mixture of Lupro-Mix® NA (or
Luprosil® and water and subsequently work this in. Since the
action of Lupro-Mix® NA (or Luprosil®) only extends to the treated
feed layers, it should be worked into an approx. 50 cm thick layer
at the surface of the silage.

Recommended dose of Lupro-Mix® NA (or Luprosil®)
for surface treatment:

The mixing ratio for pour-on solutions is 1:4 (1 litre Lupro-Mix®
NA or Luprosil® is mixed with 4 litres water). The following
quantities of this pour-on solution are used to treat a 50 cm
thick layer of silage depending on the dry matter content.

Application rates of diluted acid for surface treatment

Lupro-Mix® NA or
Luprosil®/water mixture

Dry matter of the Acid product

harvested material in /m2 in I/m?
Up to 25% 12 24-25
25-35% 14 2.8-3.0
Over 35% 16 3.2-3.5
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Using Amasil® NA (and Lupro-Cid® NA) instead of Formic
Acid 85 for complete treatment of silage

85% formic acid is used in colder regions as an ensiling
additive for wet silages, that is, for difficult ensiling conditions.
The user-friendly non-corrosive product Amasil® NA can
completely replace the caustic formic acid in this application.
The dose recommendation is 3 to 4.5 litres Amasil® NA/t fresh
grass for complete treatment.

We recommend the ensiling additive Lupro-Cid® NA, a product
that is non-caustic as well, if wet and difficult ensiling conditions
require the production of big bale silage. It is a mixture com-
prising buffered formic acid and propionic acid. The propionic
acid content has a preventive effect against mould growth in the
silage when exposed to air. The dose recommendation is 4 to 6
litres Lupro-Cid® NA/t fresh grass for complete treatment.

11.2 Treatment in the case of post-heating

Subsequent post-fermentation and post-heating of the silage
leads to nutrient losses and reduces feed intake. This phenom-
enon occurs frequently in the Total-Mix-Ration (TMR). Please
note the special dosing tips in chapter 6.4 for this. To combat
post-heating of silage which has already heated up during

or after being unloaded from the feed stock, we recommend
Luprosil®. Heated silage must be unloaded from the silo and
spread out approx. 20 cm high. 0.5 litre Luprosil®, diluted with 2
litres water, is then poured over each square metre of feed and
mixed well. The silage cools down quickly and can be fed imme-
diately after cooling without any waiting period.

The cut faces in the silo stock can also be treated with Luprosil®.
0.5 litre Luprosil®, diluted with 2 litres water, is then poured over
each square metre of the cut face. After this the feed stock

must be covered carefully again. During pauses in silage making
Luprosil® treatment with the same application rate can be carried
out to prevent heating and mold formation in the top layer of
green material.
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11.3 Preservation and ensilage of CCM (Corn-Cob-Mix)

When Corn-Cob-Mix (CCM) is fed during warm seasons, major
problems often occur with post-fermentation, especially if the
CCM was harvested with high dry matter contents. This post-
fermentation characterised by heating is caused by yeasts and
mold fungi. Air can infiltrate through cracks in the CCM or when
it is unloaded and lead to brisk metabolic activity of the yeasts.
With the access of oxygen these can multiply quickly and the
consequences are nutrient losses, in some cases of up to 20%,
as well as hygiene problems in liquid feeding.

With the products Luprosil® or Lupro-Mix® NA, CCM can be
protected effectively against post-heating.

In practice CCM is more frequently preserved as silage. CCM

is ensiled as usual in a clamp or tower silo. Lupro-Mix® NA or
Luprosil® is added before or in the CCM-mill to ensure sufficient
distribution. The addition of acid prevents post-fermentation in
the silo stock, spoiling of the cut face and heating of the feed
removed.

The following application rates of Lupro-Mix® NA are recom-
mended as a silage additive:

Ensiling of CCM with Lupro-Mix® NA

Storage period Lupro-Mix® NA
1-6 months 0.5-0.6%
6-12 months 0.7-0.8%

Alternatively, 0.5-0.75% Luprosil® or 0.6-0.8% Lupro-Grain® (NF) may be

used as an ensiling substitute. The higher doses correspond to high dry
matter content (e.g. 70% DM).
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11.4 Crushed grain silage (ensiling of moist crushed grain)

Moist crushed grain can be subjected to lactic acid fermentation
just like maize silage. However, with increasing water content
the lactic acid fermentation occurs more readily. This fermenting
substrate also tends towards post-heating and mold formation.
Protection against mould and post-heating is possible by using
one of the three products Lupro-Mix® NA, Lupro-Grain® (NF) or
Luprosil®.

Application rate (%) for complete treatment of crushed grain
silage with Lupro-Mix® NA, Lupro-Grain® (NF) or Luprosil®

il®
Moisture (%) Lupro-Mix® NA (%) | Luprosil® or

ro-Grain® (NF) (%)

<20 0.50 0.50
20-30 0.40 0.40
>30 0.30 0.30
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Luprosil® causes caustic burns on the skin and mucous mem-
branes. Luprosil® vapors irritate the respiratory tract and should
not be inhaled. That is why suitable protective equipment is
necessary for handling Luprosil®! In addition, Luprosil® should
only be used in the open or in well ventilated rooms.

12.1 First Aid measures after contact with Luprosil®

After skin contact wash off immediately with generous quantities
of water. In the case of injuries apply a sterile dressing. Consult a
dermatologist. Change contaminated clothing immediately.

In the case of eye contact rinse thoroughly at once for 15 minutes
under running water with the eyelids spread open. Consult an
ophthalmologist. After swallowing rinse out the mouth immediate-
ly and drink large quantities of water. Seek medical assistance.

In the event of feeling unwell after inhalation, consult a physician.
In the field of Occupational Safety three hazard stages which
can occur during handling of and working with Luprosil® are
described below and the necessary protective measures are
explained.

12.2 Major accident

Relatively large quantities of Luprosil® are spilled and wide-scale
wetting of the ground results. For example a 200 litre drum or a
1,000 kg container leaks during storage or Luprosil® packages
are heavily damaged during transport. In the case of a major
accident a complete protective suit must be used. At propionic
acid concentrations of below 1% by volume a gas filter of Type
3A3 can be used, but respiratory protection independent of the
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ambient air is preferable (e.g. compressed
air breathing apparatus). In cases in which
large quantities of product spill, the fire

brigade must be called in.

12.3 Protective measures when working with undiluted
Luprosil® products (e.g. filling and transfer
operations) and with Luprosil®-water mixes

The following work situations are described:
opening and closing the package and connecting to dosing
equipment,
setting (gauging), operating and flushing the dosing pumps
and remaining in the direct vicinity of dosing equipment which
is in operation with acids,
filling the acid into watering cans (or other containers) and
producing and using Luprosil®-water mixtures,
spraying Luprosil® or a Luprosil®-water mixture on cut silage
faces.
With regard to respiratory protection remaining in an atmos-
phere of acid vapors (up to 0.1% by volume = 1.000 ppm)
formed during grain preservation in poorly ventilated rooms
or during blower conveyance of freshly preserved grain is
included here.

65



The following protective measures are necessary for these work
situations:

Body protection

Wear gloves and an acid-resistant apron, e.g. made of PVC.
If no gloves with long cuffs are available, extra cuffs should be
used.

The following glove materials are resistant to propionic
acid (concentrated):

PVC: up to 4 hours

Polychloroprene (CR): over 8 hours

Nitrillatex (NBR): over 8 hours

Butyl rubber: over 8 hours

These data were ascertained in accordance with EN 374.

Rubber boots must be worn. They should be high enough
that the acid-proof apron hangs down several centimetres
below the tops and no acid can run down from the apron into
the rubber boots.

Eye protection

Always use goggles. If splashes are to be expected

(always when filling) you should also use a face mask screen
(to DIN 51 822).

In the field (e. g. at the chopper), sufficient water must be
available for rinsing the eyes for 15 minutes if they accidentally
come into contact with the acid product. We recommend
special eye rinses from lab supplies, for instance the product
Previn®.
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Respiratory protection

A half mask with A-filter for organic gases and vapors is suit-
able. This filter can be used in the class up to 0.1% by volume
(= 1.000 ppm). Recommended TYPE: A1 to EN 405, in the
case of dust development also as Type A1 P1.

12.4 Protective measures when dealing with freshly
preserved harvested crops

Contact with grain immediately after treatment with acids or with
silage over which Luprosil® has been freshly poured. In these
situations it is advisable to wear protective gloves (see above).
Conventional work clothing is sufficient as body protection.
Sensitive persons can use respiratory protection with a half mask
with A-Filter (TYPE: A1 to EN 405).

In contrast to Luprosil®, the products Lupro-Grain® (NF),
Luprosil® NC, Lupro-Mix® NA, Lupro-Cid® NA and Amasil®
NA are not caustic and are only classified as “irritating”.
However they can cause grave eye damage. Protective
gloves (material see above) and tightly closed goggles
are recommended wear for handling these products.
Work clothing is sufficient for body protection. The vapor
pressure of these products is lower than that of propionic
acid. According to the Safety Data Sheet respiratory
protection is not necessary. In case of need, however, the
half mask with A-Filter (TYPE: A1 to EN 405) as described
above for use with propionic acid can be used.

67



13 Appendix with sources

The systems listed below have not been individually tested by

BASF. This is a neutral reference source and we do not guaran-

tee its completeness.

Dosing system for
preservatives

Ziegler Harvesting
Schrobenhausener StraBe 74
D-86554 Pottmes
www.ziegler-harvesting.com

Agravis Technik Holding
GmbH

Hellegraben 19

D-48231 Warendorf
www.getreidekonservierung.de

Schindler - Anlagenbau
Gerétebau

Elmenhorster StraBe 11
D-18510 Absthagen
www.schindler-anlagenbau.de

sera GmbH
Sera-StraBe 1
D-34376 Immenhausen
www.sera-web.com

H. Wilhelm Schaumann
GmbH

An der Miihlenau 4
D-25421 Pinneberg
www.schaumann.de

Sila GmbH
Kunststoffstr. 3
D-06749 Bitterfeld
www.silaspray.de

Dosing system for silage

Ziegler Harvesting
Schrobenhausener StraBe 74
D-86554 Pottmes
www.ziegler-harvesting.com
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Schindler - Anlagenbau
Gerdtebau

Elmenhorster StraBe 11
D-18510 Absthagen
www.schindler-anlagenbau.de

Agravis Technik Holding
GmbH

Hellegraben 19

D-48231 Warendorf
www.getreidekonservierung.de

Sila GmbH
Kunststoffstr. 3
D-06749 Bitterfeld
www.silaspray.de

Dosing system for the
permanent supplementa-
tion of Lupro-Mix® NA

Mechanical hand pumps
for easy withdrawal of acid
product from the Luprosil®
barrels (e.g.)

Agravis Raiffeisen AG
Industrieweg 110

D-48155 Miinster
www.getreidekonservierung.de

Acid-proof paints for silos
and floors (grain storage
and silage)

North America

BASF Corporation

Animal Nutrition, North America
100 Park Avenue

Florham Park, New Jersey 07932
USA

Europe, Africa, West Asia
BASF SE
Carl-Bosch-Strasse 38
67056 Ludwigshafen
Germany

Asia/Pacific

BASF South East Asia Pte. Ltd.
Animal Nutrition, Asia/Pacific

7 Temasek Boulevard, #35-01
038987 Singapore

Singapore

South America

BASF S.A.

Animal Nutrition, South America
Avenida das Nagdes Unidas 14171 —
10" floor

Hingerose Ltd.

5 Ryder Court, Saxon Way
East Corby, NN 18 9NX
Northamptonshire
info@hingerose.co.uk

Schindler - Anlagenbau
Gerdtebau

Elmenhorster StraBe 11
D-18510 Absthagen
www.schindler-anlagenbau.de

Sila GmbH
Kunststoffstr. 3
D-06749 Bitterfeld
www.silaspray.de

IRSA Lackfabrik
Irmgard Sallinger GmbH
An der Giinz 15

D-86489 Deisenhausen
www.irsa.de

Agravis Raiffeisen AG
Industrieweg 110

D-48155 Miinster
www.getreidekonservierung.de

Breathing masks and
protective equipment

PM Atemschutz GmbH
Willicher Damm 99
D-41066 Monchengladbach
www.pm-atemschutz.de

KCL GmbH
(Honeywell Safety
Products)

Am Kreuzacker 9
D-36124 Eichenzell
www.kcl.de

04794-000 Sao Paulo SP
Brazil

www.animal-nutrition.basf.com

This document, or any information provided herein does not constitute a legally binding obligation
of BASF and has been prepared in good faith and is believed to be accurate as of the date of
issuance. Unless expressly agreed otherwise in writing

in a supply contract or other written agreement between you and BASF:

(a) To the fullest extent not prohibited by the applicable laws, BASF EXPRESSLY DISCLAIMS ALL
OTHER REPRESENTATIONS, WARRANTIES, CONDITIONS OR GUARANTEES OF ANY KIND,
WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, BY FACT OR LAW, INCLUDING ANY
IMPLIED WARRANTIES, REPRESENTATIONS OR CONDITIONS OF MERCHANTABILITY, FIT-
NESS FOR A PARTICULAR PURPOSE, SATISFACTORY QUALITY, NON-INFRINGEMENT, AND
ANY REPRESENTATIONS, WARRANTIES, CONDITIONS OR GUARANTEES, ARISING FROM
STATUTE, COURSE OF DEALING OR USAGE OF TRADE and BASF HEREBY EXPRESSLY EX-
CLUDES AND DISCLAIMS ANY LIABILITY RESULTING FROM OR IN CONNECTION WITH THIS
DOCUMENT OR ANY INFORMATION PROVIDED HEREIN, including, without limitation, any lia-
bility for any direct, consequential, special, or punitive damages relating to or arising therefrom,
except in cases of (i) death or personal injury to the extent caused by BASF’s sole negligence,
(i) BASF’s willful misconduct, fraud or fraudulent misrepresentation or (iii) any matter in respect
of which it would be unlawful for BASF to exclude or restrict liability under the applicable laws;

(b) Any information provided herein can be changed at BASF’s sole discretion anytime and nei-
ther this document nor the information provided herein may be relied upon to satisfy from any and
all obligations you may have to undertake your own

inspections and evaluations;

(c) BASF rejects any obligation to, and will not, automatically update this document and any
information provided herein, unless required by applicable law; and

(d) This document or any information provided herein must not be used for purposes of pharma-
ceutical registrations.

(e) Local feed legislation needs to be considered.

® Registered trademark of BASF in several countries.
™ Trademark of BASF in several countries.

Place orders, track shipments, get MSDSs and COAs,
and more, with World Account, http://worldaccount.basf.com

myBASFWorld

Published by BASF SE, Animal Nutrition, 67056 Ludwigshafen, Germany
Note: National regulations may vary and need to be considered prior to product use.
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App Fged Preservation

The App Feed Preservation supports you in all aspects of
preservation with organic acids from BASF. You can select
your application, crop products and conditions for which
you want to use a product.
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Application Harvested crops Product
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& Harvested crops Moist grain (incl. Corn)

z}? Shape whole grain
Eg Product Luprosil®

@s Moisture content
24 %
r& Preservation period .

6 - 12 Months

aﬁ Harvest volume (t)

@ re 0,959% 295 L/t

BASF offers solutions that help to optimise the nutrient content
and quality of harvested feed and improve the hygiene of by-prod-
ucts and on-farm compound feed. These are the propionic acid
Luprosil®, the formic acid-containing product Amasil® NA as

well as Lupro-Grain® (NF), Luprosil® NC, Lupro-Cid® NA and
Lupro-Mix® NA.

You can find the BASF FeedGuide app at:
BASF.com/feedpreservation
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