
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

56
3 

16
1

B
1

TEPZZ 56¥_6_B_T
(11) EP 2 563 161 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
13.04.2016 Bulletin 2016/15

(21) Application number: 10804849.7

(22) Date of filing: 28.05.2010

(51) Int Cl.:
A23K 10/14 (2016.01) A23K 10/16 (2016.01)

A23P 20/00 (2016.01)

(86) International application number: 
PCT/US2010/036745

(87) International publication number: 
WO 2011/014295 (03.02.2011 Gazette 2011/05)

(54) POLYSILOXANE (SILICONE) TREATMENT COMPOSITION FOR SUPPRESSION OF MOLD AND 
SPOILAGE ON ANIMAL FEED AND FORAGE, AND METHODS OF USING SAME

POLYSILOXAN (SILIKON)-BEHANDLUNGSZUSAMMENSETZUNG ZUR VERHINDERUNG VON 
SCHIMMEL UND VERDERB BEI TIERFUTTER UND GRÜNFUTTER SOWIE 
VERWENDUNGSVERFAHREN DAFÜR

COMPOSITION DE TRAITEMENT À BASE DE POLYSILOXANE (SILICONE) DESTINÉE À 
SUPPRIMER LA MOISISSURE ET LA DÉTÉRIORATION D’ALIMENTS ET DE FOURRAGES POUR 
ANIMAUX, ET PROCÉDÉS D’UTILISATION DE CELLE-CI

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO SE SI SK SM TR

(30) Priority: 27.05.2010 US 349190 P
31.07.2009 US 230207 P

(43) Date of publication of application: 
06.03.2013 Bulletin 2013/10

(73) Proprietor: Folkman, Mark L.
Twin Falls, ID 83301 (US)

(72) Inventor: Folkman, Mark L.
Twin Falls, ID 83301 (US)

(74) Representative: Gee, Steven William
D.W. & S.W. GEE 
1 South Lynn Gardens 
London Road
Shipston on Stour
Warwickshire CV36 4ER (GB)

(56) References cited:  
EP-A1- 0 091 092 KR-B1- 100 630 390
US-A- 4 508 737 US-A- 4 556 505
US-A- 4 561 995 US-A- 4 592 915
US-A- 5 888 501 US-A1- 2003 072 857
US-A1- 2007 275 101 US-B1- 6 326 037



EP 2 563 161 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to the use of treatment compositions for improving animal feed and forage, and
especially for reducing many of the typical negative effects of long term storage on feed and forage.
[0002] The present invention relates, more specifically, to the use of polydimethylsiloxane (PDMS) and other polysi-
loxane (silicone) derived chemical compounds, in the suppression of mold, heating and spoilage in feed and forage
products normally used to feed animals preferably cattle.

Background of the Invention

[0003] Feedstuff commodity and forage products have been used for years as a food source and/or feed supplement
for animals. Each product has been subject to spoilage through mold, heating and overall degradation. Several techniques
and processes have been used in the past to slow or minimize the amount of loss typically found in forage and feedstuff
products. Spoiled, heat damaged, or moldy feed can cause animals to become sick, lose weight, and/or drop in production
in the case of commercial agricultural operations. Reducing spoilage improves animal health and economic return.
[0004] Large animal operations are one of the major uses of feedstuff and forage products. Typically these feeds are
mixed with other ingredients to make a complete ration. Spoiled feed is particularly damaging to these large operations
causing animals, typically cattle, to get sick. Spoilage is a major economic loss to large animal operations worldwide.
[0005] Rain and the effects of weather tend to increase spoilage of many forage products, for example, hay, grass,
and other crops that, due to current harvesting practices, remain exposed to rain and weather for some time after
harvesting. Weather-damaged feed can result in loss of forage nutrient value resulting in economic loss and reduced
value as an animal feed. Therefore, rain and/or weather can increase spoilage in the forage mass and reduce animal
performance.
[0006] Forages compromised by rain and/or weather are particularly damaging to large dairy operations, causing
animals, typically cattle, to experience less feed uptake and even compromised health. While forages are mixed with
other ingredients to make a complete ration for many dairy animals, spoilage from rain/weather, and hence reduced
quality, of the forage component, can cause a major economic loss to large animal operations worldwide.
[0007] Another problem associated with loss in forage and feedstuff products are the hazards associated with damage
to the feed product and facilities used to store these feed products. Oxidative or microbial heating in the feed or forage
mass can lead to self-ignition, resulting in severe damage to surrounding buildings and assets. Forages and Feedstuffs
coated with PDMS as been found to reduce oxidative and/or microbial heating.
[0008] Prior art approaches to preserving/drying silage, grain, or other animal feeds include application of silicate or
siliconate (Fenn, US Patent 4,561,995; Fenn US Patent 4,556,505; and Fenn & Company EP 0 091 092), or application
of alkali metal sulfite, bisulfite, or metabisulfite, and optionally also inorganic sulfate, as preservatives (Forest et al., U.S.
Patent 4,508,737, and Vinelli, U.S. Publication 2003/0072857). Backman et al US Patent 5,888,501 teaches immunizing
living plants with a biologically-active systemic immunity-inducing formulation, and Mann et al US Patent 6,326,037
teaches inoculation of silage with Lactobacillus buchneri microorganisms. Care and protection of feedstuff and forage
investments, therefore, is a major subject of concern for many animal feed operations. The present invention meets
many needs for protecting and preserving forage for animal feed.

SUMMARY OF THE INVENTION

[0009] Polydimethylsiloxane ("PDMS") and/or other polymerized siloxane compounds, including derivatives, are added
to feedstuff and forage products, to reduce heating, oxidation, mold growth, and spoilage. PDMS and/or other polymerized
siloxane compounds work by direct application to the feed/forage product, coating the surface of the feed/forage mass
to reduce spoilage and also, through inclusion, entering into the moisture portion of the feedstuff to do the same.
[0010] Polydimethylsiloxane (PDMS) is derived from siloxane compound chemistry with a number of potential deriv-
atives. When applied to the feedstuff and forage products preferably at the time of cutting or soon thereafter, PDMS has
been found to coat the surface of the forage mass protecting the forages from the spoiling effects of weather, and/or
from other spoilage during storage. Thus, the PDMS treatment protects the harvested food/forage during periods it is
exposed to rain and weather, and also reduces heating, oxidation, mold growth, and spoilage once the food/forage is
harvested and stored.
[0011] PDMS works by direct application to the feed product, coating the surface of the feed mass with a thin coat of
PDMS, wherein the thin coat which adheres to the stems, small stems, and leaves of the food/forage to protect the
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harvested and/or stored plant.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Figure 1 shows a treated hay bale according to one embodiment of the invention, as described in Example #1 later
in this document, wherein Example #1 tested the effects of PDMS on swathed alfalfa hay with and without the
application of water.

Figures 2A and 2B show a treated haylage sample according to an embodiment of the invention, and an untreated
haylage sample, respectively, both according to Example #2 later in this document, wherein Example #2 tested
efficacy of a PDMS mix with water on the control of mold on forage crops using chopped hay samples.

Figures 3A and 3B show an untreated sample, and a treated sample according to an embodiment of the invention,
respectively, both according to Example #3 later in this document, wherein Example #3 tested the effects of PDMS
on the control of mold and forage deterioration in high moisture forage products.

Figure 4 shows treated and untreated portions of hay, according to an embodiment of the invention, wherein Example
#4 tested the effects of PDMS on baled alfalfa hay with and without the application of PDMS.

Figures 5A and 5B show an untreated sample, and a treated sample according to an embodiment of the invention,
respectively, according to Example #5 later in this document, wherein Example #5 tested the effects of PDMS on
swathed alfalfa hay with and without the application of PDMS under normal to optimum haying conditions.

Figure 6 shows a silage sample according to an embodiment of the invention, as in Example #6 later in this document,
wherein Example #6 tested the effects of PDMS on silages including grass silages.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0013] Polydimethylsiloxane (PDMS) is derived from siloxane compound chemistry with a number of potential deriv-
atives. The formula for PDMS is as follows: R3-SiO[Si(CH3)2O]nSi-R3, where R represents any organic or inorganic
functional group. Preferably, (H3C)3SiO[Si(CH3)2O]nSi(CH3)3 is used, where n is the number of repeating monomer
units making up the siloxane polymer molecule. Lower values of n, for example, are expected to produce more effective
results but benefit is also achieved using higher values of n. Because polydimethylsiloxane (PDMS) is a polymer, a
number of other chemical functional groups can be added as derivatives to the PDMS molecule but the key ingredient
is the dimethylsiloxane monomer. One may note that herein, and as know in the chemical arts, the term "silicone" is a
traditional term for polymerized siloxane monomers.
[0014] Polydimethylsiloxane works by direct application to the feedstuff or forage product, allowing the silicone polymer
compound to coat the surface of the product mass. The PDMS can be applied with water and/or a variety of carriers to
assure optimum coverage.
[0015] Once applied to the feedstuff or forage mass, the PDMS compound reduces the effects of oxygen utilization
at the surface of the feed product and in the moisture of the product mass. When applied to the surface of the harvested
crop at the time or about the time of cutting, the PDMS acts as a chemical barrier to rain and other effects of weather.
For example, it is preferred that the PDMS is applied at the time of cutting, but in some embodiments, the PDMS may
be applied within a short time before cutting or after cutting. While the PMDS may be applied as early as 5 days before
cutting and at late as 14 days after cutting (for example, after a 14 day hay-drying period in the field, and at the time of
baling the dried hay) and still exhibit some benefit, it is preferred that the PMDS be applied from 3 days before to 7 days
after cutting, more preferably from 1 day before to 1 day after cutting, and most preferably at the time of cutting. "At the
time of cutting" means herein within 1 hour or less prior to or after cutting, for example, within 2 minutes before or after
cutting by spraying the treatment composition from the cutting equipment, from baling equipment immediately following
the cutting equipment (see baleage, for example), and/or from a vehicle transporting or powering the cutting or baling
equipment. Once the feedstuff or forage is stored, the PDMS continues to suppress mold growth, for example, as further
described below.
One of the modes by which PDMS suppresses mold growth throughout the forage mass is by making it more difficult
for mold to acquire nutrients and oxygen. Further, PDMS suppresses heating in the forage mass by reducing the effect
of available oxygen and hence the ability of the forage to oxidize during storage.
[0016] Silicone compounds including polydimethylsiloxane (PDMS) also have been found (though to a lesser degree)
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to reduce the surface tension in the forage commodity. Reducing the surface tension in given forages allows for available
moisture to be more evenly-distributed throughout the forage mass reducing high moisture "slugs" and allowing feed
and forage products to be preserved tighter with less enclosed oxygen. PDMS can also be used to improve the harvest-
ability of forage commodities in harvest equipment. The reduction of surface tension in the forage mass can also allow
forage harvesting equipment to prepare a more consistent forage product.
[0017] Polydimethylsiloxane (PDMS) is unique and beneficial as an additive to feed/forages, especially at or about
the time of harvesting or for storage of the feed/forages. It is believed that some benefit is realized when the preferred
polydimethylsiloxane treatment composition is applied at the time of cutting or within 3 day or less before or after cutting,
in amounts ranging from about 5 - 40000 ppm on the forage, wherein this calculation and others in this document referred
to as "dry matter basis" are done based on the forage being dried to a very low or no moisture content, that is, <1 wt%
moisture content. This, in effect, removes the variable of moisture content of the forage, which can vary over a wide
range in the field, in storage, or in other environments wherein the forage has not been purposefully dried. Those in this
field of feed and forage art will understand how to calculate ppb (weight parts per billion), ppm (weight parts per million),
and wt-% of a component being applied to a normally wet and/or high-moisture forage or feed, on a dry matter basis.
[0018] Amounts at the lower end of this range are expected to be marginal when and amounts at the upper end of
this range are expected to be effective but not economical. Preferably, PDMS is applied to forage in amounts ranging
from 18 - 300 ppm (dry matter basis), and more preferably in amounts ranging from 20 - 70 ppm on the forage (dry
matter basis), and most preferably 30 - 50 ppm on the forage (dry matter basis). The inventor believes that reasons for
this may include:

1. PDMS is weakly ionic. This allows the molecule to attach to organic substances such as the wax on alfalfa and
grass leaves. Unlike silicates and siliconates, PDMS is not water soluble and will not wash off under the force of
rain or heavy dew.
2. PDMS will not get bound by other ionic compounds such as metals ions found in mix water and rain.
3. The problem with chemical attachment to forages is the fact that the surface of forage plants are not only waxy
but also carry a negative charge making it difficult for an ionic compound such as siliconates or silicates to maintain
a bond.
4. PDMS has the unusual property of being permeable to oxygen, nitrogen, and water vapor allowing the forage
plant to continue to dry down under normal environmental conditions while protecting the forage surface from
incoming rain or moisture.

[0019] Preferred embodiments of the composition suppress mold, heating, and spoilage in feed and forage products
by coating the feed/forage with polydimethylsiloxane of the formula R3-SiO[Si(CH3)20]nSi-R3 where R is any organic
or inorganic functional group. The polydimethylsiloxane may contain any siloxane chemical derivative of the formula R3-
SiO[Si(CH3)2O]nSi-R3 where the value n is any number of repeating monomer units, for example 10 - 500, preferably
50 - 300, and more preferably 175 - 200, with 182 being the current optimum. The inventor has found that PDMS with
n equal to approximately 182 is effective, but expects a wide range of n to be effective. Viscosity of silicone of 300 to
over 1000 centistokes has been approved by the FDA for food grade additive, and the inventor expects that PDMS with
viscosity of this range, and lower viscosity, will be effective.
[0020] The preferred embodiments are sprayed or otherwise applied to feed/forage such as alfalfa hay, alfalfa silage,
grass hay, grass silage, grain hay, grain silage, corn silage, corn (such as rolled, flaked, cracked or processed), or other
food sources for dairy, livestock, or other animal operations. The grain hay and/or grain silage may be, for example,
barley, wheat, oats, rye, triticale, or other cereal grain or silage. The PDMS may be mixed with live bacterial products,
enzyme products, and/or organic or mineral acid products to further enhance fermentation and/or preservation in the
feed mass.
[0021] Preferred embodiments include applying the PDMS composition to the forage mass during cutting, so that the
PDMS coats the large stems and/or small stems, and leaves of the forage mass. Thus-applied, the PDMS composition
acts as a chemical barrier against rain and a variety of other weathering effects. During exposure to rain/weather and
during later storage, the PDMS composition reduces mold, improves color retention, reduces leaf shatter (loss), reduces
aerobic microbial heating in stored forages, and reduces oxidation in stored forages.
[0022] Preferred embodiments comprise application by spraying or other processes of a liquid containing silicone onto
a feed/forage crop at, before, or after cutting of the crop, for example, preferably at the time of swathing, baling, or storing
the feed/forage. Hereafter, the terms "crop" and "forage" will be used, and includes many different crops for use as
animal feed. The preferred liquid containing PDMS should be applied no more than 5 days prior and no later than 14
days after cutting of the crop, more preferably within one day before or after cutting, and most preferably at the time of
cutting the crop.
[0023] PDMS has been used in the past as a wetting/spreader agent for pesticides or insecticides on forage plants,
well in advance of cutting of the forage, for example, at least 15 - 30 days before cutting the forage and more typically
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2 - 6 months before cutting. Said use as a wetting/spreader agent typically involves application of silicone in an amount
less than 18 ppm on the forage less than 4 ppm on a dry matter basis. PDMS has also been used as an antifoam additive
in silage products, in extremely low amounts, that is, ppb of PDMS on the silage, for example, 0.5 - 2 ppb on a dry matter
basis.
[0024] On the other hand, PDMS in the preferred embodiments of this invention is applied in higher amounts/concen-
trations and/or much nearer the time of harvest of the forage. In most embodiments, within a time period extending from
3 days before to 7 days after cutting of the forage, the application rate/amount of PDMS may be 18 - 300 ppm PDMS
on the forage on a dry matter basis, and more preferably 20 - 70 ppm PDMS on the forage on a dry matter basis, and
most preferably 30 - 50 ppm PDMS on the forage on a dry matter basis. Thus, the PDMS of the preferred embodiments
of the invention is applied substantially later than said spreading/wetting agents for pesticides or herbicides, and sub-
stantially before additive of anti-foaming agents in silage products. Also, the amounts of PDMS applied in the preferably
embodiments will preferably be greater than the amounts used as a pesticide/herbicide spreading/wetting agent and as
an anti-foaming agent.
[0025] The inventor notes that sodium silicate or sodium metasilicate pentahydrate have been used in the animal feed
industry. Also, sodium methyl siliconate has been used as a water soluble silicate compound for use on hay as an
addition to carbonates, in particular potassium carbonate, to attempt to achieve quicker dry down of harvested hay in
the windrow; the inventor has found such attempts at quicker dry-down using silicates, to be mostly ineffective. Also,
the inventor believes that silicones are more effective than silicates and siliconates on animal feed/forage for the additional
following reasons:

1. PDMS is weakly ionic. This allows the molecule to attach to organic substances such as the wax on alfalfa and
grass leaves. Unlike silicates and siliconates, PDMS is not water soluble and will not wash off under the force of
rain or heavy dew.
PDMS will not get bound by other ionic compounds such as metals ions found in mix water and rain.
2. The problem with chemical attachment to forages is the fact that the surface of forage plants are not only waxy
but also carry a negative charge making it difficult for an ionic compound such as siliconates or silicates to maintain
a bond.
3. PDMS as the unusual property of being permeable to oxygen, nitrogen, and water vapor allowing the forage plant
to continue to dry down under normal environmental conditions while protecting the forage surface from incoming
rain or moisture.

[0026] Preferred Embodiments for Applications at or near the time of cutting are shown in the table below. The ppm
numbers in this table are on a dry matter basis, which is described above in this document.

[0027] Note that the above doses of PDMS are in terms of 100% PDMS that may be supplied, for example, as part
of a PDMS solution called "30% PDMS". The preferred "30% PDMS" solution consists of 67 LV% water plus emulsifiers,
3 LV% Silicon Dioxide, and 30 LV% PDMS, and may be obtained from Trans-Chemco, of Bristol, WI, USA.

Examples of Specific Preferred Recipes, for Embodiments A - D (Above)

[0028]
A. Swather-Applied Base Formula on Forage, which is, for example, alfalfa hay, grass hay, or grain hay such as barley,

Crop Optimal Dose Maximum Dose LV% of PDMS in Mixed 
Composition being applied to 
forage

Hay (Swather and 
Baler) (See A and B 
below)

1 - 2 oz of PDMS (32.8 - 65.6 
ppm PDMS applied to 
forage)

12 oz of PDMS (395 ppm 
PDMS applied to forage)

8.3 - 16.7% PDMS

Baleage (See C below) 0.525 - 1 oz of PDMS (17.2 
- 32.8 ppm of PDMS applied 
to forage)

12 oz of PDMS (395 ppm 
PDMS applied to forage)

8.75 - 16.7%

Silage (See D below) 0.525 - 1 oz of 100% PDMS 
(17.2 - 32.8 ppm of PDMS 
applied to forage)

10 oz of PDMS (328 ppm 
PDMS applied to forage)

8.75 - 16.7%
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wheat, oats, rye, triticale, or other cereal grain hay, typically on the order of 80 weight-% moisture level (water content
at the time of swathing or windrowing). This composition is applied on forage at time of swathing or windrowing (preferably
by spray applied from the swather or windrower equipment so that it is applied within about 1 minute of swathing or
windrowing). One will note that the table below describes actual amounts of the compounds being mixed together to
form the treatment composition, and the notes below the table describe how many ounces of the treatment composition
are applied per ton of forage in the field, that is, with the forage at whatever moisture content it exists in the field at the
time of the application (not adjusting to a dry weight).

Use: Apply 9 oz of above base formula per ton of forage in the field in low humidity areas (< 40% average daily humidity)
Use: Apply 12 oz of base formula per ton of forage in the field in high humidity areas (> 40% average daily humidity)
B. Baler-Applied Base Formula on Forage, wherein the forage is, for example, alfalfa hay, grass hay, or grain hay such
as barley, wheat, oats, rye, triticale, or other cereal grain hay, typically on the order of 8 - 45% moisture level (water
content), with 12 - 15% moisture level preferred. Composition is applied on forage at time of baling, preferably by spray
applied from the baling equipment so that it is applied within about 1 minute of baling. Again, the notes below the table
describe how many ounces of the treatment composition are applied per ton of forage in the field (not adjusting to a dry
weight).

Use: Apply 10 oz of base formula per ton of forage in the field when baling moisture is less than 22%
Use: Apply 12 oz of base formula per ton of forage in the field when baling moisture is more than 22%
C. Baler-Applied Base Formula per ton of Baleage, wherein the baleage may be, for example, alfalfa hay, grass hay, or
grain hay such as barley, wheat, oats, rye, triticale, or other cereal grain hay. Baleage is a cross between dry hay and
silage. This translates into normal hay cut and laid into a windrow then baled into small wet bales typically at around 40
- 85% moisture, and preferably 50 - 65% moisture content. This technique is getting more attention due to new equipment
and methods recently developed in the industry. Therefore, this Baler-Applied Base Formula for Baleage is applied
directly to alfalfa and grass hay, for example, at the baler for those forages classified as baleage.

Compound Actual 
Amount

LV% of Base Formula

30% PDMS (see definition of this PDMS 
solution above in this document)

6 oz 50%

Liquid Fermentation Product (Lactobacillus 
Acidophilus Fermentation Carrier)

5.5 oz 45.8%

Cobalt Carbonate .0047 lbs 0.58% by weight*** (*** making up approximately the 
other 0.1 LV% to result in 100 LV% of Based Formula)

Phosphoric Acid 0.5 oz 4.1%

Compound Actual Amount LV% of Base 
Formula

30% PDMS 5 oz 41.6%

Liquid Fermentation Product (Lactobacillus Acidophilus Fermentation 
Carrier)

6.5 oz 54.2%

Cobalt Carbonate .0047 lbs 0.58% by weight***

Phosphoric Acid 0.5 oz 4.1%

Compound Actual Amount LV%

30% PDMS 2 oz 33%

Liquid Fermentation Product (Lactobacillus Acidophilus Fermentation Carrier) 3.75 oz 62.5%

Cobalt Carbonate .0023 lbs 0.58% by weight***

Phosphoric Acid 0.25 oz 4.1%
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Use: Apply 6 oz of base formula per ton of forage in the field.
D. Silage Applied Base Formula per ton of Silage (preferably applied directly, that is, without a water carrier stream, as
the forage is chopped). The silage may be, for example, alfalfa hay, grass hay, or grain hay such as barley, wheat, oats,
rye, triticale, or other cereal grain hay, which is typically at a 40 - 85% moisture level, and more preferably 60 - 72%
moisture level (water content).

Use: Apply 6 oz of base formula per ton of forage being chopped.
[0029] PDMS is believed to be the main active ingredient in the preferred composition, but the inventor has found that
the inclusion of LFP, cobalt carbonate, and phosphoric acid is important for the effectiveness of the PDMS application
to forage and the long-term effectiveness of the composition over the months that the forage is stored. The inventor has
found that the Liquid Fermentation Product (LFP) is a very effective carrier for PDMS into and through the application
equipment. Ethanol, sorbitol, and water have been tried, but all create/allow too much separation of the components,
making the liquid unstable over time. The cobalt carbonate and the phosphoric acid are believed to work mainly or
entirely as preservatives for the LFP.
[0030] The LFP described above is a liquid lactobacillus acidophilus fermentation product, which contains natural
protein compounds that are natural emulsifier, particularly lactic acid and/or casein. The preferred LFP comprises culturing
lactobacillus acidophilus bacteria in liquid comprising milk product(s), and phosphate(s), with pH control accomplished
with aqua ammonia. The resulting LFP contains casein and lactic acid, which are believed to be effective emulsifiers for
handling and spraying the PDMS-containing treatment composition. One, but not the only, recipe may be as follows:

LA (lactobacillus acidophilus) bacteria are added from cultures acquired from the ATCC (American Type Culture
Collection) ATCC number 11975. The LA may be cultured for several days, for example, in 1000 gallons of water,
200 - 400 pounds of whey, and 1000 - 2000 grams diammonium phosphate, or other nutrient liquids as will be
understood by those of skill in bacteria culturing.
Aqua ammonia (26% ammonia in water) may be added throughout the fermentation for pH control. The fermentation
product LFP is then able to be used as an emulsifier.

[0031] Alternative products to the LFP include sorbitol, ethanol, Saccharomyces cerevisiae (yeast) extract), and Yucca.
Also emulsifiers such as xanthan gum, Polysorbate 80, and others.
[0032] Other carriers for the PDMS, in addition to, or in place of, the LPF, could include various emulsifiers, for example,
agar gum. Because the LFP carrier is organic, 75% phosphoric acid is added to drop the pH below 2.0 for preservation
and improved storage. The range for this ingredient is preferably 3.5 to 4.5%. Phosphoric acid may be obtained from
Univar or Brenntag West, for example. Alternatives to phosphoric acid could be acetic acid, lactic acid, proprionic acid,
and sulfuric acid, for example.
[0033] Various silicone mixtures that will provide the preferred amount of PDMS are available commercially. Trans-
Chemco, Inc. "TRANS-30" is the preferred food-grade silicone source, which contains approximately 60 - 70% water
plus emulsifiers, up to about 3 LV% silicon dioxide, and 27 - 33 LV% PDMS, totaling 100 LV . The emulsifiers are believed
to account for approximately 10 LV% of the food-grade silicone mixture, and may include, for example, conventionally-
known emulsifiers such as fatty acid esters.
[0034] A number of alternate PDMS sources may be used. For example, the silicon dioxide and emulsifiers of the
Trans-Chemco 30% PMDS are not believed to be necessary and 100% PDMS could be used instead. Also, at the time
of filing this document, the preferred R group for the polysiloxane compound is simply the CH3 methyl-group, but other
R groups may be found to be effective.
[0035] Enzyme products may be added to the base formula, for example, in amounts ranging from 5% to 75%. For
example, there are various Lactobacillus Acidophilus extracts, aspergillus oryzae extracts, amylase, and cellulose en-
zymes available in the marketplace.
[0036] The cobalt carbonate added to the preferred compositions is in powder form, and is available from various
suppliers, such as ADM or Western Stockman’s. As possible replacements of the cobalt carbonate, other mineral car-
bonates could be used, such as zinc carbonate, potassium carbonate, sodium carbonate but we have more experience

Compound Actual Amount LV%

30% PDMS 1.75 oz 29.1%

Liquid Fermentation Product (Lactobacillus Acidophilus Fermentation Carrier) 4.0 oz 66.7%

Cobalt Carbonate .0023 lbs 0.58% by weight***

Phosphoric Acid 0.25 oz 4.1%
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and trust in cobalt. The range of addition preferably ranges from 0.5 to 0.6%. The mineral carbonates help keep oxygen
from degrading the LFP.
[0037] Components that are not desirable and/or not needed in the composition for application to forage are: waxes,
silicates including methyl silicates, siliconates, and other ionic chemicals. In many embodiments, it is desired that pes-
ticides and herbicides not be included or should be less than 5 ppm.
[0038] The preferred method of preparing the PDMS mix/spray is:

LFP is added to a tank;
Cobalt carbonate is added to the LFP;
The 30% PDMS liquid is the added and mixed for 10 minutes;
Phosphoric acid 75% is added and mixed for an additional 10 minutes;
Resulting in the PDMS mixture for application to forage, by using conventional spraying mechanisms installed on
conventional cutting, swathing, windrowing, and/or baling equipment and/or on the vehicle powering said equipment.

[0039] This mixture is applied to the forage mass by injecting the mixture product in line with water directly ahead of
the spray nozzles. Adequate water is applied to assure good spray pattern and application typically 48 -128 oz of water
per ton of forage. When the mixture is to be applied to silage, the mixture is not mixed with water but rather applied
directly without water as the forage is chopped.

EXPERIMENTAL EXAMPLES

Example #1: Water repellency when applied at the windrower.

[0040] Test Objective: To determine the effects of PDMS on swathed alfalfa hay with and without the application of water.
[0041] Test Procedure: A single field of alfalfa hay (2nd cutting) was swathed. One part of the field was selected for
the application of 5 oz of the preferred PDMS solution in 6.5 oz of bacterial carrier of the formula:

PDMS: 5 oz of 30% PDMS (see composition of this preferred PDMS solution, that is, "30% PDMS", explained above
in this document)
Lactobacillus Acidophilus Fermentation Carrier: 6.5 oz
Phosphoric Acid Preservative: .5 oz
Cobalt Carbonate Preservative: 0.0047 lbs

[0042] Another part of the field was selected as the untreated control. Two inches of water was applied to the treated
and untreated hay over an 8 hour period of time, to simulate 2 inches of rain falling on the hay. Hay was then allowed
to dry in the field, racked within 8 hours of baling and then baled in large ton size bales for storage.

Results:

[0043] The hay treated with PDMS showed significantly higher feed value results. No visible mold was detected on
the treated bales. Untreated bales showed approximately 10% mold formation. Treated hay had significantly greener
look, softer feel, and better smell. See a photograph of the treated hay bale in Figure 1, and see analysis of the treated
hay compared to the untreated hay, in the table below.

Dry Matter Basis Untreated Treated

Moisture 21.3% 17%

Crude Protein 15.7% 23.1%

Acid Detergent Fiber 41.8% 30.9%

Neutral Detergent Fiber 49.9% 37.8%

TDN 54.0% 65.7%

RFV 105.5 159.8
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Example #2: Mold Control in Lab Trials

[0044] Test Objective: To determine the efficacy of a PDMS silicone mix with water on the control of mold on forage
crops using chopped hay samples.
[0045] Test Procedure: Samples of chopped hay (haylage) were taken from the field and treated with a mix of PDMS
and water (sample A-2) and other samples were treated with just water (Sample 11-2). The PDMS liquid was mixed as
follows:

PDMS: 1/2 oz of 30% PDMS (see above definition) added to 15 oz of distilled water and applied using a commercial
grade hand spray bottle. Total liquid equals 15 oz equivalent per ton of forage. This equates to .5 oz for PDMS per
ton of treated forage. (Forage equivalent mass estimated at 15% moisture.)

[0046] Results: The PDMS-treated haylage sample showed significantly less mold growth after 6 months than the
untreated (water-treated-only) sample. Mold was capable of forming on the outside of the forage sample along the plastic
forage interface but was not able to propagate into the forage mass. The untreated sample formed mold on the surface
of the sample and throughout the mass of the sample. See the treated sample in Figure 2A and the treated sample in
Figure 2B. Figure 2A shows a the treated sample inside an opened plastic bag/wrap; the visible surface of the treated
sample has substantially maintained its normal texture and color, with only small amounts of mold (all at the interface
between the plastic container and the sample), illustrating little or no mold growing in the interior of the sample. Figure
2B shows the untreated sample inside an opened plastic bag/wrap; the visible surface of untreated sample is substantially
(greater than 90%) covered with mold.
[0047] Discovery: PDMS disrupts the propagation of mold preventing mold from growing. PDMS has only marginal
ability to control mold growth at the plastic - forage interface. Note that a small amount of mold formed in the PDMS -
plastic interface though the remainder of the forage was untouched by mold. The inventor believes the reason for this
is that PDMS is only active if it is not constantly saturated with oxygen or moisture. For example, once hay is baled it is
protected from external moisture and oxygen allowing the PDMS to attach itself without constant surface bombardment
from oxygen and moisture. In silages, we are typically only able to eliminate the "crust" when it was covered by plastic.
PDMS becomes very hydrophobic giving it the ability to suppress mold and heating.

Example #3: Mold Reduction on High Moisture Forages -- Baleage

[0048] Test Objective: To determine the effect of PDMS on the control of mold and forage deterioration in high moisture
forage products.
[0049] Test Procedure: 6 oz per ton of PDMS solution was applied to the alfalfa forage at the time of baling with the
following formula:

PDMS: 2 oz of 30% PDMS (per definition of "30% PDMS" given above) Lactobacillus Acidophilus Fermentation
Carrier: 3.75 oz
Phosphoric Acid Preservative: .25 oz
Cobalt Carbonate Preservative: 0.0023 lbs

[0050] Results: No visible mold or spoilage was found on the treated bale internally or externally. Each bale was tightly
wrapped eliminating oxygen and moisture from attacking the surface of the forage in both treated and untreated bales.
Figure 3A portrays the untreated bale, with the plastic wrapping exposed to show a surface of the hay; this surface is
mostly covered with mold (greater than 80% covered with mold), resulting in the bale surface having mainly a brown
and beige, deteriorated appearance. Figure 3B portrays the treated bale, with the plastic wrapping exposed to show a
surface of the hay; this surface is substantially or entirely normal-appearing in that the hay has good green color and
normal cut-hay texture.
[0051] Discovery: The PDMS solution, when applied to the forage at the baler, migrates through the bale disrupting
the ability of mold to colonize on the outside of the bale as well as internal to the bale.

Example #4: Mold and Heating Control in Baled Alfalfa Hay

[0052] Test Objective: To determine the effects of PDMS on baled alfalfa hay with and without the application of PDMS.
[0053] Test Procedure: A single field of alfalfa hay was baled from alfalfa presoaked with standing water (est. 4-5
inches). One part of the field was selected for the application of 12 oz of PDMS mix containing for following formula:

PDMS: 4 oz of 30% PDMS (per definition of "30% PDMS" given above) Lactobacillus Acidophilus Fermentation
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Carrier: 7.5 oz
Phosphoric Acid Preservative: .5 oz
Cobalt Carbonate Preservative: 0.0047 lbs

[0054] Another part of the field was selected as the untreated control. Hay was then allowed to dry in the field, racked
within 8 hours of baling and then baled in large ton size bales for storage.

Results:

[0055] The hay treated with PDMS showed significantly higher feed value results. No visible mold was detected on
the treated bales. Untreated bales showed over 50% mold formation. Treated hay (at the right of Figure 4) had significantly
greener look and better smell, indicating a higher feed value, compared to the untreated hay (at the left of Figure 4).
Damage was evident in both the untreated and treated bales due to the level of moisture exposure prior to baling.

Example #5: Reduction In Forage Damage Under Optimum Harvesting Conditions

[0056] Test Objective: To determine the effects of PDMS on swathed alfalfa hay with and without the application of
PDMS under normal to optimum haying conditions.
[0057] Test Procedure: A single field of alfalfa hay was swathed from a field of alfalfa eliminating any adverse effects
(e.g. rain, dirt, high moisture at the time of baling) using the following formula:

PDMS: 5 oz of 30% PDMS (per definition of "30% PDMS" given above) Lactobacillus Acidophilus Fermentation
Carrier: 6.5 oz
Phosphoric Acid Preservative: .5 oz
Cobalt Carbonate Preservative: 0.0047 lbs

[0058] Another part of the field was selected as the untreated control. Hay was then allowed to dry in the field, racked
within 8 hours of baling and then baled in large ton size bales for storage.

Results:

[0059] The hay treated with PDMS showed significantly higher feed value results. No visible mold was detected.
Treated hay (Figure 5B) had significantly greener look and better smell, indicating a higher feed value, compared to the
untreated hay (Figure 5A). Damage was evident in both the untreated and treated bales due to the level of weather
exposure prior to baling. See analysis in table below.

Example #6: Effect of PDMS on Silage Preservation

[0060] Test Objective: To determine the effects of PDMS on silages including grass silages.
[0061] Test Procedure: A single field of grass was cut and chopped and treated with the following formula:

PDMS:1.75 oz of 30% PDMS (per definition above)
Lactobacillus Acidophilus Fermentation Carrier: 4 oz
Phosphoric Acid Preservative: .25 oz
Cobalt Carbonate Preservative: 0.0018 lbs

Dry Matter Basis Untreated Treated

Moisture 11.1% 14.2%

Crude Protein 18.6% 20.0%

Acid Detergent Fiber 36.0% 33.0%

Neutral Detergent Fiber 40.0% 38.8%

TDN 60.2% 63.4%

RFV 141.7 151.4
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[0062] An untreated control pit was not prepared. The treated pit was packed and covered with plastic.

Results:

[0063] The silage treated showed no signs of visible spoilage (Figure 6). No mold was observed. No crust was observed.
No runoff was observed. Visual observations were made between 2 and 6 months after storage.

Example #7: Effect of PDMS on Water Repellency

[0064] Test Objective: To determine the effects of different concentrations of PDMS on the ability of forages to repel
water.
[0065] Test Procedure: Samples of freshly cut alfalfa hay was taken and applied with varying concentrations of PDMS
through a sprayer to simulate the application of PDMS on field conditions.
[0066] The following solutions were prepared:

Sample 1) 0.93 grams of 30% PDMS Solution in 24 ounces of distilled water
Sample 2) 3.75 grams of 30% PDMS Solution in 24 ounces of distilled water
Sample 3) 5.6 grams of 30% PDMS Solution in 24 ounces of distilled water
Sample 4) 9.4 grams of 30% PDMS Solution in 24 ounces of distilled water
Sample 5) 13.1 grams of 30% PDMS Solution in 24 ounces of distilled water
Sample 6) 56.25 grams of 30% PDMS Solution in 24 ounces of distilled water

[0067] When applied to the surface of the forage, the following concentrations were applied:

Sample 1) Equivalent 5 ppm PDMS per ton of forage.
Sample 2) Equivalent 20 ppm PDMS per ton of forage.
Sample 3) Equivalent 30 ppm PDMS per ton of forage.
Sample 4) Equivalent 50 ppm PDMS per ton of forage.
Sample 5) Equivalent 70 ppm PDMS per ton of forage.
Sample 6) Equivalent 300 ppm PDMS per ton of forage.

[0068] The application applied was between 2-3 grams of total solution per sample using a sprayer. Percent absorbency
was measured by applying water through the sprayer to the forage surface and then applying mechanical motion (shaking)
to the forage. The forage was weighed before the step of spraying of the water onto the forage, and weighed again after
the shaking step, so that the weight difference could be determined, which corresponded to the amount of water absorbed
on the forage. An untreated control pit was not prepared.

[0069] The results of this tray are shown in the above table, wherein percent absorbency of water is highest at the
lowest ppm of PDMS and increases with increased ppm PDMS. Water repellency may be related to percent absorbency
in this test, by the relationship of 100% - Percent Absorbency = Percent Water Repellency. Therefore, within the range
of 5 - 300 ppm, the data shows an increase in water repellency with increased concentration of PDMS per sample, that
is, increased water repellency with increased amounts of PDMS applied to a given amount of forage.
[0070] Some embodiments of the invention include application of a treatment composition that comprises ranging
from about 5 - 40000 ppm PDMS on forage, dry mater basis. The preferred application in this range of PDMS on forage
occurs as early as 5 days before cutting and as late as 14 days after cutting, more preferably within a period extending
from 3 days before to 7 days after cutting of the forage, and even more preferably within 1 day or less before or after

Results:

PDMS Solution - Moisture Repellency Trial
Sample Initial Wt Wet Weight Final Wt Difference Percent Absorbency

5 ppm 55.5 59.3 58.6 0.7 82%
20 ppm 54.3 57.2 56.3 0.9 69%
30 ppm 56.1 58.2 57.3 0.9 57%
50 ppm 55.1 57.5 56.1 1.4 42%
70 ppm 56.8 59.6 57.7 1.9 32%

300 ppm 54.8 57.3 55.5 1.8 28%
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cutting of the forage. Most preferably, the application is done within one hour before or after the cutting. The more
preferred ppm of PDMS applied to forage is 18 - 300 ppm PDMS (dry matter basis), and more preferably in amounts
ranging from 20 - 70 ppm PDMS on the forage (dry matter basis), and most preferably 30 - 50 ppm PDMS on the forage
(dry matter basis). The treatment composition may include various components, in addition to the PDMS, including water
or other carrier liquids, emulsifiers, preservatives, fermentation products, or other components for keeping the silicone
suspended/mixed in the treatment composition, but the inventor considers the broad scope of the invention to include
PDMS in any liquid that is sprayed on the forage within a short time of the cutting of the forage, preferably within the
time range explained above in this paragraph and preferably in the ppm PDMS range explained above. The preferred
embodiments are not compositions for pest control (pesticide) or weed control (herbicide), and therefore do not comprise
chemical that are conventionally known as pesticides and weed herbicides. The preferred embodiments are not com-
positions for anti-foaming processes/results during fermentation of silage or other feeds. The invention may comprise
feed or forage products that have been treated/coated with embodiments of the treatment composition.
[0071] Although this invention has been described above with reference to particular means, materials and embodi-
ments, it is to be understood that the invention is not limited to these disclosed particulars, but extends instead within
the scope of the following claims.

Claims

1. A method of suppressing mold, heating, and spoilage in harvested forage products, the method comprising:

cutting forage from plants growing in an agricultural field, the forage having a negatively-charged forage surface;
and
after said cutting of the forage, coating the negatively-charged forage surface with a layer of treatment compo-
sition consisting only of:

a mold-suppression active ingredient that is polydimethylsiloxane (PDMS) that is non-water-soluble and of
the formula R3-SiO[Si(CH3)2O]nSi-R3 where R is any organic or inorganic functional group and n is any
number, of 2 or more, of repeating monomer units; and multiple components selected from the group
consisting only of:

water; carrier liquids; emulsifiers; fermentation products; preservatives; and components for keeping
the PDMS suspended or mixed in the treatment composition, said preservatives being selected from
the group consisting only of carbonates, phosphates, mineral carbonate, cobalt carbonate, zinc car-
bonate, potassium carbonate, sodium carbonate, phosphoric acid, acetic acid, lactic acid, proprionic
acid, and sulfuric acid;

wherein said treatment spray is coated on the forage in an amount equal to 18 - 300 weight-ppm PDMS on said
forage, dry matter basis.

2. The method of claim 1, wherein said coating of the forage surface is done up to 14 days after said cutting.

3. The method of claim 1, wherein said treatment composition is dispensed from at least one sprayer nozzle installed
on agricultural equipment selected from the group consisting of a baler, and a vehicle connected to a baler.

4. The method of claim 1, wherein said treatment spray includes at least one fermented milk protein product comprising
casein and lactic acid, and at least one preservative selected from the group consisting of carbonates and phosphates.

5. The method of claim 1, wherein said treatment spray includes a liquid fermentation product of lactobacillus acidophilus
bacteria.

6. The method of claim 1, wherein said forage is selected from the group consisting of alfalfa hay, alfalfa silage, grass
hay, grass silage, grain hay, grain silage, cereal grain hay, barley hay, wheat hay, oat hay, rye hay, and triticale
hay, barley silage, wheat silage, oatsilage, rye silage, triticale silage, corn silage, corn, rolled corn, flaked corn,
cracked corn, and processed corn.

7. The method of claim 1, where said treatment spray consists essentially of said polydimethylsiloxane (PDMS), water,
silicon dioxide, liquid fermentation product of lactobacillus acidophilus bacteria, cobalt carbonate, and phosphoric
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acid.

8. The method of claim 7, wherein said forage is selected from the group consisting of alfalfa hay, alfalfa silage, grass
hay, grass silage, grain hay, grain silage, cereal grain hay, barley hay, wheat hay, oat hay, rye hay, and triticale
hay, barley silage, wheat silage, oat silage, rye silage, triticale silage, corn silage, corn, rolled corn, flaked corn,
cracked corn, and processed corn, and wherein said treatment spray is dispensed from at least one sprayer nozzle
installed on agricultural equipment selected from the group consisting of a baler, and a vehicle connected to a baler.

9. The method as in claim 1, wherein R is CH3.

10. An animal feed product comprising forage cut from plants in an agricultural field, the forage having an outer surface
that is negatively-charged, and a coating on said outer surface of a treatment composition for suppressing mold,
heating, and spoilage of the forage, the treatment composition consisting only of:

polydimethylsiloxane that is non-water-soluble and of the formula R3-SiO[Si(CH3)2O]nSi-R3 where R is any
organic or inorganic functional group and n is any number, of 2 or more, of repeating monomer units; and
multiple components selected from the group consisting only of:

water; carrier liquids; emulsifiers; fermentation products; preservatives; and components for keeping the
PDMS suspended or mixed in the treatment composition, said preservatives being selected from the group
consisting only of carbonates, phosphates, mineral carbonate, cobalt carbonate, zinc carbonate, potassium
carbonate, sodium carbonate, phosphoric acid, acetic acid, lactic acid, proprionic acid, and sulfuric acid;
wherein said composition is coated on the forage in an amount equal to ranging 18 - 300 weight ppm PDMS
on forage, dry matter basis.

11. The animal feed product as in claim 10, wherein said forage is selected from the group consisting of alfalfa hay,
alfalfa silage, grass hay, grass silage, grain hay, grain silage, cereal grain hay, barley hay, wheat hay, oat hay, rye
hay, and triticale hay, barley silage, wheat silage, oatsilage, rye silage, triticale silage, corn silage, corn, rolled corn,
flaked corn, cracked corn, and processed corn.

12. The animal feed product as in claim 10, wherein said treatment composition includes at least one fermented milk
protein product comprising casein and lactic acid, and at least one preservative selected from the group consisting
of carbonates and phosphates.

13. The animal feed product as in claim 10, wherein said treatment composition includes a liquid fermentation product
of lactobacillus acidophilus bacteria.

14. The animal feed product as in claim 10, wherein said treatment spray includes said polydimethylsiloxane (PDMS),
water, silicon dioxide, liquid fermentation product of lactobacillus acidophilus bacteria, cobalt carbonate, and phos-
phoric acid.

15. The animal feed product as in claim 10, wherein R is CH3.

Patentansprüche

1. Verfahren zur Unterdrückung von Schimmel, Erwärmung und Verderb bei geernteten Futterprodukten, das Verfahren
umfassend:

das Schneiden des Futters von Pflanzen, die auf einem landwirtschaftlichen Feld wachsen, wobei das Futter
eine negativ geladene Futteroberfläche hat; und
nach dem Schneiden des Futters, das Auftragen auf die negativ geladene Futteroberfläche einer Schicht Be-
handlungskomposition, die nur besteht aus: einem Schimmel unterdrückenden Wirkstoff, bei dem es sich um
Polydimethylsiloxan (PDMS) handelt, das nicht wasserlöslich ist und die Formel R3-SiO[Si(CH3)2O]nSi-R3 hat,
wobei R eine beliebige organische oder anorganische funktionelle Gruppe ist und n eine beliebige Anzahl, von
2 oder mehr, sich wiederholender Monomereinheiten; und mehreren Komponenten, die aus der Gruppe aus-
gewählt sind, welche nur umfasst: Wasser; Trägerflüssigkeiten, Emulgatoren; Fermentationsprodukte; Konser-
vierungsmittel; und Komponenten, um die Suspension oder Mischung des PDMS in der Behandlungskompo-
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sition aufrechtzuerhalten, wobei die Konservierungsmittel aus der Gruppe ausgewählt sind, welche nur umfasst:
Karbonate, Phosphate, Mineralkarbonat, Kobaltkarbonat, Zinkkarbonat, Kaliumkarbonat, Natriumkarbonat,
Phosphorsäure, Essigsäure, Milchsäure, Propionsäure und Schwelfelsäure;

wobei das Behandlungsspray in einer Menge von 18 - 300 Gewichts-ppm PDMS auf das Futter in der Trockenmasse
aufgetragen wird.

2. Verfahren gemäß Anspruch 1, wobei das Auftragen auf die Futteroberfläche bis zu 14 Tage nach dem Schneiden
erfolgt.

3. Verfahren gemäß Anspruch 1, wobei die Behandlungskomposition aus mindestens einer Sprühdüse abgegeben
wird, die an landwirtschaftlicher Ausrüstung installiert ist, die aus der Gruppe ausgewählt ist, welche eine Ballen-
presse und ein mit einer Ballenpresse verbundenes Fahrzeug umfasst.

4. Verfahren gemäß Anspruch 1, wobei das Behandlungsspray mindestens ein fermentiertes Milchproteinprodukt
enthält, das Kasein und Milchsäure umfasst, und mindestens ein Konservierungsmittel, das aus der Gruppe aus-
gewählt ist, welche Karbonate und Phosphate umfasst.

5. Verfahren gemäß Anspruch 1, wobei das Behandlungsspray ein flüssiges Fermentationsprodukt von Lactobacillus
acidophilus-Bakterien enthält.

6. Verfahren gemäß Anspruch 1, wobei das Futter aus der Gruppe ausgewählt ist, welche umfasst: Luzerneheu,
Luzernesilage, Grasheu, Grassilage, Getreideheu und Getreidesilage, Getreidekornheu, Gerstenheu, Weizenheu,
Haferheu, Roggenheu und Triticaleheu, Gerstensilage, Weizensilage, Hafersilage, Roggensilage, Triticalesilage,
Maissilage, Mais, gewalzter Mais, geflockter Mais, geknackter Mais und verarbeiteter Mais.

7. Verfahren gemäß Anspruch 1, wobei das Behandlungsspray im Wesentlichen aus Polydimethylsiloxan (PDMS),
Wasser, Siliziumdioxid, flüssiges Fermentationsprodukt von Lactobacillus acidophilus-Bakterien, Kobaltkarbonat
und Phosphorsäure besteht.

8. Verfahren gemäß Anspruch 7, wobei das Futter aus der Gruppe ausgewählt ist, welche umfasst: Luzerneheu,
Luzernesilage, Grasheu, Grassilage, Getreideheu und Getreidesilage, Getreidekornheu, Gerstenheu, Weizenheu,
Haferheu, Roggenheu und Triticaleheu, Gerstensilage, Weizensilage, Hafersilage, Roggensilage, Triticalesilage,
Maissilage, Mais, gewalzter Mais, geflockter Mais, geknackter Mais und verarbeiteter Mais, und wobei das Behand-
lungsspray aus mindestens einer Sprühdüse abgegeben wird, die an landwirtschaftlicher Ausrüstung installiert ist,
die aus der Gruppe ausgewählt ist, welche eine Ballenpresse und ein mit einer Ballenpresse verbundenes Fahrzeug
umfasst.

9. Verfahren gemäß Anspruch 1, wobei es sich bei R um CH3 handelt.

10. Tierfuttermittel, umfassend Futter, das von Pflanzen geschnitten wird, die auf einem landwirtschaftlichen Feld wach-
sen, wobei das Futter eine äußere Oberfläche hat, die negativ geladen ist, und auf der äußeren Oberfläche eine
Schicht einer Behandlungskomposition zur Unterdrückung von Schimmel, Erwärmung und Verderb des Futters,
wobei die Behandlungskomposition nur besteht aus:

Polydimethylsiloxan (PDMS), das nicht wasserlöslich ist und die Formel R3-SiO[Si(CH3)2O]nSi-R3 hat, wobei
R eine beliebige organische oder anorganische funktionelle Gruppe ist und n eine beliebige Anzahl, von 2 oder
mehr, sich wiederholenden Monomereinheiten; und
mehrere Komponenten, die aus der Gruppe ausgewählt sind, welche nur umfasst:

Wasser; Trägerflüssigkeiten, Emulgatoren; Fermentationsprodukte; Konservierungsmittel; und Komponen-
ten, um die Suspension oder Mischung des PDMS in der Behandlungskomposition aufrechtzuerhalten,
wobei die Konservierungsmittel aus der Gruppe ausgewählt sind, welche nur umfasst: Karbonate, Phos-
phate, Mineralkarbonat, Kobaltkarbonat, Zinkkarbonat, Kaliumkarbonat, Natriumkarbonat, Phosphorsäure,
Essigsäure, Milchsäure, Propionsäure und Schwelfelsäure;

wobei die Komposition in einer Menge von 18 - 300 Gewichts-ppm PDMS auf das Futter in der Trockenmasse
aufgetragen wird.
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11. Tierfuttermittel gemäß Anspruch 10, wobei das Futter aus der Gruppe ausgewählt ist, welche umfasst: Luzerneheu,
Luzernesilage, Grasheu, Grassilage, Getreideheu und Getreidesilage, Getreidekornheu, Gerstenheu, Weizenheu,
Haferheu, Roggenheu und Triticaleheu, Gerstensilage, Weizensilage, Hafersilage, Roggensilage, Triticalesilage,
Maissilage, Mais, gewalzter Mais, geflockter Mais, geknackter Mais und verarbeiteter Mais.

12. Tierfuttermittel gemäß Anspruch 10, wobei die Behandlungskomposition mindestens ein fermentiertes Milchprote-
inprodukt enthält, das Kasein und Milchsäure umfasst, und mindestens ein Konservierungsmittel, das aus der
Gruppe ausgewählt ist, welche Karbonate und Phosphate umfasst.

13. Tierfuttermittel gemäß Anspruch 10, wobei die Behandlungskomposition ein flüssiges Fermentationsprodukt von
Lactobacillus acidophilus-Bakterien enthält.

14. Tierfuttermittel gemäß Anspruch 10, wobei das Behandlungsspray das Polydimethylsiloxan (PDMS), Wasser, Sili-
ziumdioxid, flüssiges Fermentationsprodukt von Lactobacillus acidophilus-Bakterien, Kobaltkarbonat und Phosphor-
säure enthält.

15. Tierfuttermittel gemäß Anspruch 10, wobei es sich bei R um CH3 handelt.

Revendications

1. Un procédé pour supprimer la moisissure, l’échauffement, et la détérioration dans des produits de fourrage récoltés,
le procédé comprenant :

couper le fourrage à partir de plantes poussant dans un champ agricole, le fourrage ayant une surface de
fourrage chargée négativement ; et
après ladite coupe du fourrage, revêtir la surface de fourrage chargée négativement avec une couche de
composition de traitement constituée uniquement de :

une matière active de suppression de moisissure qui est du polydiméthylsiloxane (PDMS) qui n’est pas
soluble dans l’eau et de la formule R3-SiO[Si(CH3)2O]nSi-R3 où R est n’importe quel groupe fonctionnel
organique ou inorganique et n est n’importe quel nombre, 2 ou plus, d’unités monomères répétées ; et des
composants multiples sélectionnés dans le groupe constitué uniquement de :

eau ; liquides porteurs ; émulsifiants ; produits de fermentation ; conservateurs ; et composants pour maintenir
le PDMS en suspension ou mélangé dans la composition de traitement, lesdits conservateurs étant sélectionnés
dans le groupe constitué uniquement de carbonates, phosphates, carbonate minéral, carbonate de cobalt,
carbonate de zinc, carbonate de potassium, carbonate de sodium, acide phosphorique, acide acétique, acide
lactique, acide propionique, et acide sulfurique ;
dans lequel ladite pulvérisation de traitement est revêtue sur le fourrage dans une quantité égale à de 18 à 300
ppm en poids de PDMS sur ledit fourrage, rapporté à la matière sèche.

2. Le procédé de la revendication 1, dans lequel ledit revêtement de la surface de fourrage est effectué jusqu’à 14
jours après ladite coupe.

3. Le procédé de la revendication 1, dans lequel ladite composition de traitement est distribuée à partir d’au moins
une buse de pulvérisation installée sur un équipement agricole sélectionné dans le groupe constitué d’une presse
à balles, et d’un véhicule connecté à une presse à balles.

4. Le procédé de la revendication 1, dans lequel ladite pulvérisation de traitement inclut au moins un produit de protéine
de lait fermenté comprenant de la caséine et de l’acide lactique, et au moins un conservateur sélectionné dans le
groupe constitué de carbonates et de phosphates.

5. Le procédé de la revendication 1, dans lequel ladite pulvérisation de traitement inclut un produit de fermentation
liquide de bactéries lactobacillus acidophilus.

6. Le procédé de la revendication 1, dans lequel ledit fourrage est sélectionné dans le groupe constitué de foin de
luzerne, ensilage de luzerne, foin d’herbe, ensilage d’herbe, foin de graminées, ensilage de graminées, foin de grain
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de céréale, foin d’orge, foin de blé, foin d’avoine, foin de seigle, et foin de triticale, ensilage d’orge, ensilage de blé,
ensilage d’avoine, ensilage de seigle, ensilage de triticale, ensilage de maïs, maïs, maïs roulé, maïs floconné, maïs
concassé, et maïs traité.

7. Le procédé de la revendication 1, où ladite pulvérisation de traitement est essentiellement constituée dudit polydi-
méthylsiloxane (PDMS), d’eau, de dioxyde de silicium, de produit de fermentation liquide de bactéries lactobacillus
acidophilus, de carbonate de cobalt, et d’acide phosphorique.

8. Le procédé de la revendication 7, dans lequel ledit fourrage est sélectionné dans le groupe constitué de foin de
luzerne, ensilage de luzerne, foin d’herbe, ensilage d’herbe, foin de graminées, ensilage de graminées, foin de grain
de céréale, foin d’orge, foin de blé, foin d’avoine, foin de seigle, et foin de triticale, ensilage d’orge, ensilage de blé,
ensilage d’avoine, ensilage de seigle, ensilage de triticale, ensilage de maïs, maïs, maïs roulé, maïs floconné, maïs
concassé, et maïs traité, et dans lequel ladite pulvérisation de traitement est distribuée à partir d’au moins une buse
de pulvérisation installée sur un équipement agricole sélectionné dans le groupe constitué d’une presse à balles,
et d’un véhicule connecté à une presse à balles.

9. Le procédé tel que dans la revendication 1, dans lequel R est CH3.

10. Un produit d’alimentation animale comprenant du fourrage coupé à partir de plantes dans un champ agricole, le
fourrage ayant une surface externe qui est chargée négativement, et un revêtement sur ladite surface externe d’une
composition de traitement destinée à supprimer la moisissure, l’échauffement, et la détérioration du fourrage, la
composition de traitement étant constituée uniquement de :

polydiméthylsiloxane qui n’est pas soluble dans l’eau et de la formule R3-SiO[Si(CH3)2O]nSi-R3 où R est
n’importe quel groupe fonctionnel organique ou inorganique et n est n’importe quel nombre, 2 ou plus, d’unités
monomères répétées ; et
composants multiples sélectionnés dans le groupe constitué uniquement de : eau ; liquides porteurs ;
émulsifiants ; produits de fermentation ; conservateurs ; et composants pour maintenir le PDMS en suspension
ou mélangé dans la composition de traitement, lesdits conservateurs étant sélectionnés dans le groupe constitué
uniquement de carbonates, phosphates, carbonate minéral, carbonate de cobalt, carbonate de zinc, carbonate
de potassium, carbonate de sodium, acide phosphorique, acide acétique, acide lactique, acide propionique, et
acide sulfurique ;
dans lequel ladite composition est revêtue sur le fourrage dans une quantité égale à une gamme allant de 18
à 300 ppm en poids de PDMS sur le fourrage, rapporté à la matière sèche.

11. Le produit d’alimentation animale tel que dans la revendication 10, dans lequel ledit fourrage est sélectionné dans
le groupe constitué de foin de luzerne, ensilage de luzerne, foin d’herbe, ensilage d’herbe, foin de graminées,
ensilage de graminées, foin de grain de céréale, foin d’orge, foin de blé, foin d’avoine, foin de seigle, et foin de
triticale, ensilage d’orge, ensilage de blé, ensilage d’avoine, ensilage de seigle, ensilage de triticale, ensilage de
maïs, maïs, maïs roulé, maïs floconné, maïs concassé, et maïs traité.

12. Le produit d’alimentation animale tel que dans la revendication 10, dans lequel ladite composition de traitement
inclut au moins un produit de protéine de lait fermenté comprenant de la caséine et de l’acide lactique, et au moins
un conservateur sélectionné dans le groupe constitué de carbonates et de phosphates.

13. Le produit d’alimentation animale tel que dans la revendication 10, dans lequel ladite composition de traitement
inclut un produit de fermentation liquide de bactéries lactobacillus acidophilus.

14. Le produit d’alimentation animale tel que dans la revendication 10, dans lequel ladite pulvérisation de traitement
inclut lesdits polydiméthylsiloxane (PDMS), eau, dioxyde de silicium, produit de fermentation liquide de bactéries
lactobacillus acidophilus, carbonate de cobalt, et acide phosphorique.

15. Le produit d’alimentation animale tel que dans la revendication 10, dans lequel R est CH3.
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