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(7) ABSTRACT

Particular aspects provide novel insecticide/miticide/fungi-
cide compositions, and methods for using same for safe,
environmentally friendly control of insects, mites and fungal
pests in, e.g., gardening and commercial growing. Prefer-
ably, the compositions comprise organic or pure ingredients.
Particular embodiments comprise: a fatty acid soap base
(e.g., saponified soap with retained glycerin; or fatty acid
salts with glycerin); at least one essential oil; an optional
food oil; and a bicarbonate reagent, along with water.
Additional embodiments comprise: a soap base, and/or
glycerin or other suitable base; at least one organic or pure
plant essential oil; an organic or pure food oil; and a
bicarbonate reagent, along with water as diluent and carrier,
and methods for using same. Further aspects provide a
method for controlling mite and fungal pests with a single
composition comprising, along with an aqueous carrier or
diluent: a non-petroleum-based food oil; and a bicarbonate
agent.
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MULTTFUNCTIONAL COMPOSITIONS HAVING
COMBINED INSECTICIDAL, MITACIDAL AND
FUNGICIDAL ACTIVITY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims the benefit of pri-
ority to U.S. Provisional Patent Application Nos.: 60/586,
485, filed 6 Jul. 2004 and entitled “ORGANIC OR PURE
INSECTICIDE/MITICIDE/FUNGICIDE”; 60/603,293,
filed 19 Aug. 2004 and entitled “INSECTICIDAL SOAP
INCLUDING MITICIDE AND FUNGICIDE”; both of
which are incorporated by reference herein it their entirety.

FIELD OF THE INVENTION

[0002] Aspects of the present invention relate generally to
novel multi-functional compositions and methods for using
same, and more particularly to novel compositions and
organic compositions that have combined insecticidal, miti-
cidal and fungicidal activities.

BACKGROUND

[0003] Insecticidal soaps are known in the art, typically
comprising potassium salts of fatty acids, along with ethyl
alcohol. However, such prior art products are often ineffec-
tive, can be generally damaging to horticulture (e.g., veg-
etables, fruits, berries and ornamentals), and have multiple
additional disadvantages. For example, some conventional
insecticidal soaps, although listed for use in organic garden-
ing or farming (OMRI listing, etc.), actually contain non-
organic ingredients rendering them unsuitable for many
uses, not only for commercial growing, but also by many
organic growers where environmentally-friendly insect con-
trol is needed in the context of individual gardening and use
by minors (e.g., children, adolescents) and Additionally, and
significantly, such prior art products have been narrowly or
specifically developed for use as insecticides, and thus
gardeners and growers must purchase and apply multiple
separate products to address the three common and most
critical growing concerns; namely, insects, mites and fungal
diseases.

[0004] For example, U.S. Pat. No. 6,548,085 to Zobitne et
al., teaches insecticidal compositions comprising, as active
ingredients: an essential oil; and sodium lauryl sulfate (SLS)
in synergistic proportions. However, while Zobitne et al
teach that the Environmental Protection Agency (which
regulates the use of potentially toxic ingredients in pesticidal
compositions under the Federal Insecticide, Fungicide and
Rodenticide Act) has deregulated the use of SLS, SLS is
nonetheless known in the art to have degenerative effects on
cell membranes, is known to induce corneal damage in
rabbit eyes under some circumstances, and is used around
the world in clinical studies as a significant skin irritant. SLS
is prepared by sulfation of lauryl alcohol with either sulfur
tiroxide or chlorosulfonic acid, followed by neutralization
with sodium hydroxide. Carcinogenic nitrates can form in
the manufacturing of SLS or by its interaction with other
nitrogen bearing ingredients within a formulation utilizing
this ingredient (see, e.g., Final Report on the Safety Assess-
ment of Sodium Lauryl Sulfate,J. Amer: Cole of Toxicology,
vol. 2, number 7, 1983). Moreover, other studies have
indicated that SLS enters and maintains residual levels in the
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heart, liver, lungs, and brain from skin contact, and other
research has indicated that SLS may damage the immune
system, particularly in the skin (Id). Likewise, U.S. Pat. No.
6,231,865 to Hsu, et al. teaches pesticidal compositions
comprising garlic oil, along with either cottonseed oil or
cinnamon oil, and additionally including 10% SLS as an
emulsifier.

[0005] Additionally, SLS is known in the art to be harsh on
plants, as are shorter-chain fatty acids having 9 carbon atom
chains or less, which actually have herbicidal properties.

[0006] There is a pronounced need in the art for safe,
environmentally friendly, reliable and robust methods and
synergistic compositions that can be used for effective
treating, controlling and/or preventing insects, mites and
fugal diseases.

SUMMARY OF THE INVENTION

[0007] Aspects of the present invention provide novel
safe, environmentally friendly, reliable and robust methods
and compositions having substantial utility for treating,
controlling and/or preventing insects, mites and fugal dis-
eases. The inventive multi-functional compositions com-
prise ingredients that act synergistically to provide for
effective treating, controlling and/or preventing insects,
mites and fugal diseases through application of a single
composition.

[0008] The inventive compositions and ingredients are
combined in a way that optimizes the insecticidal, miticidal
or fungicidal properties of each. Particular aspects provide
an organic or pure insecticide/miticide/fungicide that over-
comes the shortcomings of the prior art, to provide an
effective alternative to existing products which contain
harmful chemicals, or ineffective and/or harmful ingredients
carried, for example, in ethyl alcohol in such percentages of
total product content as to render them ineffective.

[0009] Existing products, even those that appear as
approved for organic growing by certain rating organiza-
tions (OMRI), contain non-organic/synthetic ingredients, or
ingredients that are combined with less-than-desirable car-
riers (such as ethyl alcohol) that make them a less-than-ideal
choice for organic growers. Preferred aspects of the present
invention comprise only organic or pure and/or food/phar-
maceutical grade ingredients, or those food oil ingredients
indicated as exempt from EPA registration by virtue of their
appearance on the FIFRA 25(b) list or Class 4(a) list making
it completely safe for use by organic growers. Preferably, the
inventive composition are packaged in a Certified Organic
facility under strict USDA rules and regulations.

[0010] Particular aspects address the concerns of garden-
ers, growers and government officials in many or most states
and federal agencies relating to the continued use of con-
ventional chemicals as insecticides both for the known
harmful (and potentially deadly as in the case of carcino-
genic chemicals) effects to humans incurred in the process of
application, as well as the larger threat of harm to humans,
animals and plant life in general, by virtue of the presence
of harmful (and potentially deadly) chemicals in the water
supply and in the soils of millions of acres of agricultural
production land.

[0011] Particular preferred aspects provide an organic or
pure insecticide/miticide/fungicide that combines the insect
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repelling or Kkilling properties of individual insecticides,
fungicides and miticides into a single product having
equivalent or greater repelling, killing properties, miticidal
properties and fungal knock-down than exists in current
products. Individual gardeners, minor use and commercial
growers presently purchase multiple products for pest and
fungal disease control, and the management of pests and
fungal disease becomes, therefore, costly and time-consum-
ing. Particular aspects achieve greater efficiency by com-
bining pesticidally, miticidally and fungicidally effective
ingredients in a single product, and achieve greater cost and
time effectiveness as a result.

[0012] Particular aspects provide methods for controlling
insect, mite and fungal pests with a single composition,
comprising contacting at least one pest, or a surface or plant
or portion thereof susceptible to the at least one pest, with a
pesticidally effective amount of a composition comprising,
along with an aqueous carrier or diluent: a fatty acid soap
base; and an essential oil, wherein controlling insect, mite
and fungal pests with a single composition is afforded. In
particular aspects, the fatty acid soap base comprises at least
one saponified oil with retained glycerin. In alternate
aspects, the fatty acid soap base comprises at least one fatty
acid salt, along with glycerin. Preferably, the soap base is
present at about 0.01% to about 40% by volume, at about 5%
to about 20% by volume, or at about 10% to about 15% by
volume. Preferably, the essential oil is present at about
0.01% to about 40% by volume, at about 5% to about 10%
by volume, or at about 1% to about 10% by volume. In
additional aspects, the composition further comprises about
0.01% to about 5% by volume, or about 2.0% by volume of
exogenous glycerin. In yet further aspects, the composition
further comprises a fungicidal agent (e.g., bicarbonate agent,
sulfur agent, copper agent, etc.). Preferably, the bicarbonate
agent comprises potassium bicarbonate present at about
0.02% to about 3% by weight, or at about 0.02% to about
2.0% by weight. Preferably, the saponified oil is a saponified
plant oil. In particular aspects, the fatty acid soap base is
present at about 1% to about 15% by weight, the essential oil
is present at about 0.01% to about 5% by weight, a food oil
is present at about 1% to about 10% by weight, and the
bicarbonate agent comprises a bicarbonate salt present at
about 0.02% to about 2.0% by weight. In particular embodi-
ments, the essential oil and the food oil are different oils,
each present in the composition at about 0.1% to about 10%
by weight, or at about 1% to about 10% by weight. Prefer-
ably, the essential oil comprises at least one of peppermint
and rosemary, the food oil comprises at least one of cotton-
seed, soybean, and canola, and the bicarbonate agent com-
prises potassium bicarbonate at about 2% by weight. Pref-
erably, the bicarbonate agent comprises at least one selected
from the group consisting of sodium bicarbonate, potassium
bicarbonate and ammonium bicarbonate. Preferably, the
soap base and the essential oil are all organic. Contacting
comprises contacting once or on a plurality of occasions.
Additional aspects provide compositions for controlling
insect, mite and fungal pests, having the above-described
compositions and variations.

[0013] Further aspects provide methods for controlling
insect, mite and fungal pests with a single composition,
comprising contacting at least one pest, or a surface or plant
or portion thereof susceptible to the at least one pest, with a
pesticidally effective amount of a composition comprising,
along with an aqueous carrier or diluent: a fatty acid soap
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base; an essential oil; and a fungicidal reagent (e.g., bicar-
bonate reagent, sulfur reagent, copper reagent, etc.), wherein
controlling insect, mite and fungal pests with a single
composition is afforded. In particular aspects, the fatty acid
soap base comprises at least one saponified oil with retained
glycerin. In alternate aspects, the fatty acid soap base
comprises at least one fatty acid salt, along with glycerin.
Preferably, the fatty acid salts comprise oleic acid. In par-
ticular aspects the soap base is present at about 0.01% to
about 40% by volume, at about 5% to about 20% by volume,
or at about 10% to about 15% by volume. In particular
aspects the essential oil is present at about 0.01% to about
40% by volume, at about 5% to about 10% by volume, or at
about 1% to about 10% by volume. In additional aspects, the
compositions comprise about 0.01% to about 5% by volume,
or about 2.0% by volume of exogenous glycerin. Preferably,
the bicarbonate reagent comprises potassium bicarbonate
present at about 0.02% to about 3% by weight, or at about
0.02% to about 2.0% by weight. In particular aspects, the
soap base is present at about 1% to about 15% by weight, the
essential oil is present at about 0.01% to about 5% by
weight, a food oil is present at about 1% to about 10% by
weight, and the bicarbonate agent comprises a bicarbonate
salt present at about 0.02% to about 2.0% by weight. In
particular aspects, the essential oil and the food oil are
different oils, each present in the composition at about 0.1%
to about 10% by weight, or at about 1% to about 10% by
weight. Preferably, the essential oil comprises at least one of
peppermint and rosemary, the food oil comprises at least one
of cottonseed, soybean and canola, and the bicarbonate
agent comprises potassium bicarbonate at about 2% by
weight. Preferably, the bicarbonate agent comprises at least
one selected from the group consisting of sodium bicarbon-
ate, potassium bicarbonate and ammonium bicarbonate.
Preferably, the soap base and the essential oil are all organic.
Contacting comprises contacting once or on a plurality of
occasions. In further embodiments, the composition further
comprises an amount of Vitamin E sufficient to act as a
stabilizer. Additional aspects provide compositions for con-
trolling insect, mite and fungal pests, having the above-
described compositions and variations.

[0014] Yet additional aspects provide methods for control-
ling mite and fungal pests with a single composition, com-
prising contacting at least one pest, or a surface or plant or
portion thereof susceptible to the at least one pest, with a
pesticidally effective amount of a composition comprising,
along with an aqueous carrier or diluent: a non-petroleum-
based food oil; and a fungicidal agent (e.g., bicarbonate
reagent, sulfur reagent, copper reagent), wherein controlling
mite and fungal pests with a single composition is afforded.
In particular embodiments, the non-petroleum-based food
oil is present at about 0.01% to about 40% by volume, at
about 5% to about 10% by volume, or at about 1% to about
10% by volume. In particular aspects, the composition
further comprises about 0.01% to about 5% by volume, or
about 2.0% by volume of exogenous glycerin. Preferably,
the bicarbonate agent comprises potassium bicarbonate
present at about 0.02% to about 3% by weight, or at about
0.02% to about 2.0% by weight. In particular embodiments,
the non-petroleum-based food oil is present at about 0.01%
to about 20% by weight, or at about 0.1% to about 10% by
weight, and the bicarbonate agent comprises a bicarbonate
salt present at about 0.02% to about 5.0% by weight, or at
about 0.02% to about 2% by weight. Preferably, the non-
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petroleum based food oil is at least one selected from the
group consisting of soybean, cottonseed and canola. Pref-
erably, the non-petroleum based food oil is organic. Addi-
tional aspects provide compositions for controlling insect,
mite and fungal pests, having the above-described compo-
sitions and variations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] There are no figures or drawings, the present speci-
fication providing ample and sufficient written description
and enabling support for the novel and surprisingly effective
inventive compositions and methods for using same
described, disclosed and claimed herein.

DETAILED DESCRIPTION OF THE
INVENTION

Definitions:

[0016] The term “organic” as used herein refers to those
compounds and compositions that are derived from a natural
source. Preferably, the natural source is a plant source.

[0017] The term “pest” as used herein is meant to refer to
those pests and parasites commonly encountered in indi-
vidual and commercial gardening a plant growing, and
minimally includes insects (e.g., thrips, aphids, scales,
whiteflies, leaflhoppers, earwigs, mealybugs, ants, cucum-
ber beetles, etc.), mites (e.g., two spotted spider mites, red
spider mites, etc.) and fungus (e.g., powdery mildew,
downey mildew, blackspot, rusts, Rhizoctonia sp., Tricho-
derma sp., and Botrytis sp., etc.).

[0018] The term “pesticidally effective amount” as used
herein refers to an amount of an inventive composition
sufficient for controlling (as defined herein below) at least
one plant parasite. In specific aspects, the at least one plant
parasite is at least one selected from the group consisting of
insects, mites and fungus, and a parasiticidally effective
amount refers to at least one of a insecticidally, miticidally,
and fungicidally effective amount.

[0019] The term “controlling” in the context of plant pests
(e.g., insects, mites and fungus) as used herein, refers to any
one of treating, killing, controlling, preventing, repelling,
mitigating or any combination thereof, and wherein these
terms are intended to broadly encompass repelling, reduc-
tion in severity, alleviating or reducing in addition to killing,
elimination, substantial elimination, prevention and substan-
tial prevention.

[0020] The term “essential oil” as used herein refers
generally to plant oils (e.g., from the flowers, fruits, leaves,
roots, seeds, and bark), and some animal oils (e.g., fish oils)
including those having an aromatic essence. Essential oils
include, but are not limited to volatile liquids that are mostly
water insoluble but freely soluble in alcohol, ether, and
vegetable and mineral oils. Essential oils include, but are not
limited to peppermint oil, cedar oil, castor oil, clove oil,
geranium oil, lemongrass oil, linseed oil, mint oil, thyme oil,
rosemary oil, cornmint oil (Menthe arvensis), garlic oil,
anise oil, basil oil, camphor oil, citronella oil, eucalyptus oil,
fennel oil, ginger oil, grapefruit oil, lemon oil, lime oil,
mandarin oil, orange oil, pine needle oil, pepper oil, rose oil,
tangerine oil, tea tree oil, tee seed oil, mineral oil and fish oil.
Essential oils also include “food oils” commonly collected
for consumption by humans, including, but not limited to
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corn, olive, canola, cottonseed, cinnamon, almond, coconut,
hemp, soybean, sesame, pumpkin, jojoba, oregano, tea, etc.
Essential oils are typically obtained, for example, by one or
more methods including: steam distillation; extraction by
volatile solvents; expression by hand or machine; and
enfleurage (wherein fat is used as a solvent). Essential oils,
synthesized or obtained from natural sources by any one of
the above methods, are often purified by vacuum distillation.
Essential oils may also be synthetically produced, and such
essential oils are encompassed within the scope of the
present invention.

[0021] The term “bicarbonate agent” as used herein refers
to a bicarbonate salt (e.g., sodium bicarbonate, potassium
bicarbonate, ammonium bicarbonate, etc.), and to solutions
thereof.

[0022] The term “saponification” as used herein refers to
the art recognized process of soap making involving reaction
of plant oils (e.g., coconut, palm, olive, hemp, etc.) or animal
fats with strong alkali (e.g., potassium hydroxide or sodium
hydroxide) to produce soap and glycerin.

[0023] The term “retained glycerin” as used herein refers
to the glycerin generated during saponification (e.g., of an
oil or fat), to produce a soap, and wherein the glycerin is
retained with the saponified soap preparation.

[0024] The term “exogenous glycerin” as used herein
refers to extra glycerin that is added to particular inventive
compositions, in addition to the retained glycerin (as defined
herein) already present by virtue of saponification.

[0025] The term “carrier” as used herein means an inert or
fluid material (e.g., watter), which may be pure or organic
and of natural origin, with which the active compounds are
mixed or formulated to facilitate its application to the
plants/crops to be treated.

I. Novel Methods and Compositions for Controlling Mul-
tiple Types of Plant Parasites with a Single Composition

[0026] Particular aspects of the present invention provide
novel multifunctional compositions having substantial util-
ity for controlling, with one or more applications of a single
composition, multiple types of parasites (e.g., insects, mites
and fungus). Particular embodiments provide ‘organic’ or
‘pure’ multi-functional compositions useful, for example, as
an insecticide, miticide and/or fungicide, with application of
a single composition.

[0027] In particular aspects, the inventive compositions
comprise: a soap base; at least one essential oil; a bicarbon-
ate reagent, (e.g., USP potassium bicarbonate, or sodium
bicarbonate or any other bicarbonate having utility for the
present purposes); and water as diluent and/or carrier. In
preferred embodiments, the soap base and essential oil(s) are
‘organic’ or “pure.” In particular aspects, the components are
blended and bottled by a certified organic food manufacturer
under strict quality control. For example, the ingredients are
blended in stainless steel tanks under the standards and
guidelines of the USDA for Organic products.

[0028] Soaps. Particular compositions comprise a soap
base, which comprises at least one saponified organic oil
(e.g., coconut oil, olive oil, hemp oil, jojoba oil, mentha
armensis, etc.) with retained glycerin. In particular aspects,
the soap base is present in the inventive compositions at
about 0.01% to about 40% by volume, at about 0.01% to
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about 30% by volume, at about 5% to about 25% by volume,
at about 10% to about 20% by volume, at about 10% to
about 25% by volume, at about 5% to about 20% by weight,
or at about 10% to about 15% by weight. The soap base is
the result of a saponification reaction between oils or animal
fats (e.g., certified organic) of, for example, coconut, palm,
olive or hemp, which are reacted with strong alkali (e.g.,
potassium hydroxide or sodium hydroxide). This art-recog-
nized process is an acid-base hydrolysis reaction involving
hydrolysis of fatty acid glycerides (esters) to produce fatty
acid salts (e.g., soap) and glycerin. The net result of the
process is soap, glycerin and water with no waste products.
The reaction conditions are typically under heat and pres-
sures (e.g., at about 260 degrees F. and 15 psi, respectively).

[0029] Exogenous glycerin. Particular compositions com-
prise, in addition to a soap base and retained glycerin, about
0.01% to about 5% of exogenous glycerin. Preferably,
exogenous glycerin is present in the compositions at about
0.5% to about 3%. Preferably, exogenous glycerin is present
in the compositions at about 2.0%. According to aspects of
the present invention, glycerin synergizes with other ingre-
dients to enhance one or more pesticidal activities, and to
provide for a better appearance on plant parts (e.g., for shiny
leaves). Without being bound by mechanism, the glycerin
serves to preclude deposition of, for example, fatty acid salts
and/or bicarbonate salts (see below describing bicarbonate-
containing embodiments). Fatty acid salts of prior art prod-
ucts can form deposits on plants, causing leaf burn and leaf
fall (particularly over extended application periods), and
may result in plant death. The present invention thus solves
this art-recognized problem by providing glycerin, which
serves to eliminate chalky residue, thereby eliminating leaf
burn and leaf fall. Furthermore, glycerin absorbs the essen-
tial oil and traps its repellent properties to provide for
extended protection from new infestations for several (e.g.,
up to four weeks) weeks, depending upon the conditions,
thus further reducing pesticide use in the environment.

[0030] Essential oils. Particular compositions comprise, in
addition to a soap base, one or more organic essential oils
that are added to the soap base for their pesticidal properties.
In particular aspects, the soap base may also contain at least
one of sea salt, citric acid, or vitamin E (e.g., tocopherols)
for stability. There are numerous variations of the inventive
soap-based compositions, dependent upon the amount of
diluent, colorants and/or essential oils used during the mix-
ing process. In preferred aspects, the soap base and mixtures
thereof are liquids, and the variations are preferably limited
to retain or substantially retain the soap’s liquid properties
(turning the soap into solid or bar form would require the
addition of numerous other ingredients, and is not pre-
ferred). Representative organic or pure essential oils include,
but are not limited to, peppermint oil, lavender oil, cedar oil,
castor oil, clove oil, geranium oil, lemongrass oil, linseed
oil, mint oil, thyme oil, rosemary oil, cornmint oil (Menthe
arvensis), garlic oil, anise oil, basil oil, camphor oil, cit-
ronella oil, eucalyptus oil, fennel oil, ginger oil, grapefruit
oil, lemon oil, lime oil, mandarin oil, orange oil, pine needle
oil, pepper oil, rose oil, tangerine oil, tea tree oil, tee seed oil,
mineral oil and fish oil. Peppermint oil is an exemplary
preferred essential oil. Essential oils also include “food oils™
commonly collected for consumption by humans, including,
but not limited to corn, olive, canola, cottonseed, cinnamon,
almond, coconut, hemp, soybean, sesame, pumpkin, jojoba,
oregano, tea, etc. Soybean oil is an exemplary preferred food
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oil. The essential oils may, for example, be expeller pressed,
retrieved by steam distillation or mechanical extraction.
Plant essences may be extracted mechanically or through
steam distillation of the leaves, stems, flowers and other
parts of the plant. Variations may include differences in
viscosity or color dependent upon the method of extraction,
and the conditions under which the oils were processed
(with heat), as well as the origin of the plants, grains or seeds
from which the oils are extracted. In particular aspects, one
or more organic or pure essential oils is present in the
inventive compositions at about 0.01% to about 40% by
volume, at about 0.01% to about 30% by volume, at about
5% to about 25% by volume, at about 10% to about 20% by
volume, at about 10% to about 25% by volume, at about 5%
to about 20% by weight, or at about 5% to about 10% by
weight, depending on formulation, application and dilution.

[0031] Bicarbonate reagent. Particular compositions com-
prise a bicarbonate reagent (e.g., USP potassium bicarbonate
or sodium bicarbonate or any other bicarbonate having
utility for the present purposes), in addition to a soap base,
and/or one or more organic essential oils as discussed above.
In particular aspects, a bicarbonate reagent is present in the
inventive compositions at about 0.01% to about 5% by
weight, at about 0.02% to about 3% by weight, or at about
0.02% to about 2.0% by weight, dependent on the product
formulation and application. Preferably, the bicarbonate
reagent (e.g., potassium bicarbonate conforms to US Phar-
maceutical grade manufacturing standards). Bicarbonate
solutions and horticultural oils are natural substances with
art-recognized antifungal properties, and are well suited for
the biocompatible treatment of diseased plants. According to
preferred aspects of the present invention, bicarbonate
reagents synergize with the at least one essential oil, and/or
soap and glycerin of the inventive compositions to provide
surprisingly effective antifungal activity.

[0032] For example, powdery mildew, caused by
Sphaerotheca pannosa (Wall ex. Fr.) Lerv. var. rosae Wor.,
is the most costly disease of glasshouse grown Rosa spp. in
the world, together with blackspot, caused by Diplocarpon
rosae Wolf, forming the most serious pair of diseases of
nursery and garden grown roses. The minimum effective
bicarbonate treatment necessary for the management of rose
powdery mildew has been determined (R. K. Horst and H.
W. Israel of Cornell University Managing Fungal Diseases
of Ornamentals with Bicarbonates and Determining Their
Mode of Action”; Progress Report to the American Floral
Endowment, Aug. 21, 1992). Horst and Israel developed
four experimental near-optically ideal systems to find the
time/space window in the rose powdery mildew cycle
through which the mechanism(s) for bicarbonate’s efficacy
could be observed. The systems were developed in a way
that permitted microscopic and quantitative determinations
of (i) whether bicarbonates function as eradicants and/or
preventives; (ii) whether, when, and what rate bicarbonates
adversely impact spore viability, germinability, and/or pen-
etrability; (iii) bicarbonate dose response levels; and (iv)
adjuvant dose response levels. These studies showed that
powdery mildew and/or blackspot are significantly managed
by weekly sprays of 0.5% (w/w) aqueous solutions of either
potassium or sodium bicarbonate 0.5% (or by 1.0% (v/v)
SunSpray Ultra-fine Spray Oil). Recent studies on effective
minimum dose indicate that although 0.5% and 0.25%
concentrations of both sodium and potassium bicarbonate
significantly reduce powdery mildew severity, 0.5% is the
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more effective dose. Horst and Israel’s studies also show that
ammonium bicarbonate is not as efficacious as sodium or
potassium, and that 0.05% bicarbonate sprayed weekly will
not effectively control powdery mildew. Mechanism studies
were conducted by Horst and Israel with naturally inocu-
lated leaflets sampled 24 and 48 hours after treatment in
numerous ways which indicated noteworthy results with
respect to conidial germination. These included striking
differences in efficacy among the bicarbonates and their
concentrations, greatly enhanced efficacies of bicarbonates
over the organic fungicide Banner, and no effects at all on
germination by SunSpray oil alone. Studies using intact
plants revealed that after one adaxial foliar spray application
of potassium bicarbonate (i) superficial pathogen structures
are eradicated, (ii) host epidermal layers recover completely
from infection but contain phenolic-rich cells, and (iii) the
bicarbonate and/or its effect(s) are neither mediated nor
translocated by the host tissues. Thus, the work by Horst and
Israel indicates that bicarbonate either dessicates, plasmo-
lyzes, ruptures, and/or devacuolates fungal pathogen cells,
including pre-germinated spores. Any or all of these effects,
although ontogenetically nonspecific, are presently thought
to be markedly deleterious to the fungus.

[0033] According to particular aspects of the present
invention, bicarbonate agents are particularly effective and
synergize with the soaps, glycerin, and essential oil(s) of the
inventive compositions, and such bicarbonate agents, when
present in the inventive compositions (e.g., when present
with an essential oil and/or a soap and glycerin), have
substantial utility to provide fungal knock down. According
to additional aspects, the bicarbonate reagents serve to buffer
the inventive compositions, providing for a safer and less
harsh product.

[0034] Alternatively, as is appreciated in the art, sulfur and
copper based compounds are effective fungicidal agents, and
may be used in the inventive compositions. In particular
aspects, the inventive compositions comprise a soap base
(with retained glycerin) and essential oils (e.g., as insecticide
and repellant), food oils (e.g., as a miticide), a bicarbonate
reagent (e.g., USP potassium bicarbonate or sodium bicar-
bonate) (e.g., as fungicide) and water as diluent/carrier. Such
embodiments have surprising and substantial utility to
address not one, but three critical needs for growers; namely,
insects, mites and fungus. According to aspects of the
present invention, the main components function together
harmoniously, without impeding or altering the properties of
any other component, and synergize to facilitate function of
the other components. For example, the soap by itself acts as
a contact killer, but has little if any effect as a miticide. The
essential plant oils contain pesticidal properties and act as
repellants. The food oils, in particular, act as a miticide by
smothering the insect larvae thereby preventing hatching
and by preventing breathing by adult insects. Bicarbonate
reagents (e.g., potassium bicarbonate or baking soda) is not
ineffective as a fungicide unless combined with oil as the
carrier (Horst and Israel, supra). Thus, the essential oil (e.g.
food oil) serves two purposes as both a miticide and the
enabling carrier for the potassium bicarbonate or sodium
bicarbonate (fungicide) or any other bicarbonate deemed
useful for this purpose. Other wetting agents, carriers, adju-
vants, etc., may be used in the art. Additionally, other
organic or pure essential and food oils could be substituted
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to achieve the same or similar effect. Product formulations
may vary, depending on the availability of particular ingre-
dients.

[0035] 1t should be noted that certain prior art insecticidal
soap products contain approximately 4% potassium salts of
fatty acids carried in 96% ethyl alcohol. By dramatic con-
trast, particular embodiments of the present invention com-
prise from about 12 to about 17% of essential oil, (e.g.,
organic peppermint oil, and/or other organic or pure plant
essential oils), about 8 to about 12% fatty acids of olive oils,
and retained glycerin, together comprising about a 22 to
about a 25% product content before dilution with a water
carrier or diluent.

[0036] Therefore, particular aspects of the present inven-
tion provide novel pesticidal (insects, mites and fungus)
compositions, comprising glycerin-based organic or pure
saponified fatty acids (e.g., of olive and coconut oil (soap)),
one or more organic or pure plant essential oils and/or
derivatives thereof, natural or pure, as a contact pesticide.
Additional aspects provide novel pesticidal compositions
and methods for mechanically, physiologically and/or neu-
rally controlling insects and mites. Further aspects provide
novel safe, non-toxic pesticidal compositions and method
that will not harm mammals, pollute ground water, rivers or
streams, or the environment. Yet further aspects provide
novel pesticidal compositions and methods that have a
pleasant scent or are unscented, and that can be applied
without burdensome safety precautions of goggles, overalls
and the like. Particular aspects provide novel pesticidal
compositions and methods as described herein above, which
can be inexpensively produced or employed. Particular
aspects provide novel pesticidal compositions and methods
to which pests cannot build immunity and/or resistance.

[0037] The above and other objects are accomplished by
the present invention, which in particular aspects is directed
to novel pesticidal compositions comprising organic or pure,
glycerin based soap, plant essential oils and/or derivatives
thereof, pure or organic food oils, in a mixture with suitable
carriers. Additional aspects provide methods for controlling
insects, mites and fungus by applying a pesticidally-effec-
tive amount of the above pesticidal compositions to the
insects, plants or crops. In preferred aspects for controlling
fungus, the invention utilizes the addition of a bicarbonate
reagent (e.g., USP potassium bicarbonate or sodium bicar-
bonate or any other bicarbonate having fungicidal utility
when combined with food oils).

[0038] 1t is to be understood that the foregoing general
description is exemplary and explanatory, and should not be
viewed as being restrictive of the invention. For example, in
a preferred embodiment, the present invention is directed to
a pesticidal composition for controlling insects, mites and
fungus comprising organic or pure soap (as herein defined)
plant essential oils selected from the group consisting of but
not limited to peppermint, lavender, almond, cinnamon,
geranium, rosemary, organic food oils including but not
limited to canola, coconut, hemp and olive, and finally USP
potassium bicarbonate or sodium bicarbonate or any other
bicarbonate having fungicidal activity. It will be appreciated
by the skilled artisan that the pesticidal compositions (e.g.,
comprising one or more US FDA approved plant essential
oils) of the present invention unexpectedly exhibit excellent
pesticidal activities, and can be used in lieu of conventional
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pesticides. Without being bound by mechanism, it is
believed that plant essential oils antagonize a pest’s nerve
receptors or may act as Phase I and/or Phase II drug
metabolizing enzyme inhibitors. Alternatively, plant essen-
tial oils may act via an alternative mode of action. The plant
essential oils may act as agonists or antagonists against the
octopamine receptors that are distinct to invertebrates. In
any event, the net effect of the activities of the inventive
synergistic compositions disclosed herein is heretofore
unknown and unexpected.

[0039] Use of pesticidal compositions of the present
invention generally results in substantial (e.g., 100%) mor-
tality on contact, and provides significant repellant proper-
ties for extended periods of time. As such, they are advan-
tageously employed as pesticidal agents for plants or crops.

[0040] The inventive compositions may be applied as a
liquid, mist or aerosol, and may be applied directly to a pest,
and/or to any surface (e.g., surfaces of plant parts, or other
surfaces in communication with plants or pests) potentially
contacted by pest whereby the pest in in-turn contacted by
the inventive composition. The inventive compositions may
be in the form or concentrates, which are diluted prior to use,
or may be in directly usable (no dilution necessary or
recommended) forms. Concentrated will typically comprise
a correspondingly higher concentration of the ingredients
(e.g., the fatty acid soap base, the essential oil (and/or food
oil), may be present at about 0.01% to about 70% by volume,
glycerin may be present at 0.01% to about 20% by volume,
and the bicarbonate agent at about 0.02% to about 20% by
weight). Moreover, concentrates lacking one or more ingre-
dients are within the scope of the present invention, and
wherein optimal multi-functional compositions are pro-
duced by addition of a plurality of such concentrates. Those
of ordinary skill in the art will be able to effectively use the
inventive synergistic pesticidal formulations, and if neces-
sary, will be able to make optimal dilutions, or select
delivery systems to conform to particular needs and situa-
tions, without undue experimentation. Therefore, the fore-
going is considered as illustrative of the principles of the
invention, and numerous modifications and changes will
readily occur to those skilled in the art, it is not desired or
intended to limit the invention to the exemplary embodi-
ments shown and described, and all suitable and effective
modifications and equivalents may be employed, falling
within the scope of the invention.

Alternate Soap Base Embodiments:

[0041] In additional aspects, the inventive compositions
comprise: a soap base (e.g., potassium salts of fatty acids;
but not SLS), and/or glycerin (or any other safe soap base
deemed suitable for the purpose); at least one essential oil
(which may or may not be organic, pure or synthetic); a
bicarbonate reagent, (e.g., USP potassium bicarbonate, or
sodium bicarbonate or any other bicarbonate having utility
for the present purposes); and water or other agent (e.g.,
alcohol) as diluent and/or carrier. In preferred embodiments,
the soap base and essential oil(s) are ‘organic’ or “pure.” In
particular aspects, the components are blended and bottled
by a certified organic food manufacturer under strict quality
control. For example, the ingredients are blended in stainless
steel tanks under the standards and guidelines of the USDA
for Organic products.

[0042] Soap base. In particular aspects, the soap comprises
an unsaturated fatty acid having 10 to 18 carbon atoms, 11
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to 18 carbon atoms, or 12-18 carbon atoms, or the respective
salt. Preferably, the unsaturated fatty acid has 12-18 carbon
atoms. The fatty acid is preferably selected from oleic acid,
linoleic acid, their soaps (salts), and mixtures thereof.
Linoleic acid or ricinoleic acid may be present. The cation
forming the salt or soap with the fatty acid is, for example,
typically sodium, potassium or ammonium. In particular
aspects, an unsaturated fatty acid having 10 to 18 carbon
atoms, 11 to 18 carbon atoms, or 12-18 carbon atoms, or the
respective salt, is used in a mixture with a small amount of
a saturated fatty acid having about 12-18 carbon atoms.
Particularly preferred is a mixture of the salts of oleic acid
and linoleic acid. One of the most convenient mixtures of the
salt comprises from about 50% to about 80% by weight of
oleic acid and 40% to 5% by weight of linoleic acid, the
balance being a small amount, for example, at most 20% by
weight of, a saturated fatty acid (e.g., palmitic acid and/or
stearic acid). SLS is not suitable as discussed in detail
herein. Not only is SLS harmful to humans, but, as well-
known in the art, it is harsh and harmful to plants, particu-
larly when it forms deposits upon plant surfaces.

[0043] In particular aspects, the soap base is present in the
inventive compositions at about 0.01% to about 40% by
volume, at about 0.01% to about 30% by volume, at about
5% to about 25% by volume, at about 10% to about 20% by
volume, at about 10% to about 25% by volume, at about 5%
to about 20% by weight, or at about 10% to about 15% by
weight.

[0044] Exogenous glycerin. Particular compositions com-
prise, in addition to a soap base and retained glycerin, about
0.01% to about 5% of exogenous glycerin. Preferably,
exogenous glycerin is present in the compositions at about
0.5% to about 3%. Preferably, exogenous glycerin is present
in the compositions at about 2.0%. According to aspects of
the present invention, glycerin synergizes with other ingre-
dients to enhance one or more pesticidal activities, and to
provide for a better appearance on plant parts (e.g., for shiny
leaves). Without being bound by mechanism, the glycerin
serves to preclude deposition of, for example, fatty acid salts
and/or bicarbonate salts (see below describing bicarbonate-
containing embodiments). Fatty acid salts of prior art prod-
ucts can form deposits on plants, causing leaf burn and leaf
fall (particularly over extended application periods), and
may result in plant death. The present invention thus solves
this art-recognized problem by providing glycerin, which
serves to eliminate chalky residue, thereby eliminating leaf
burn and leaf fall. Furthermore, glycerin absorbs the essen-
tial oil and traps its repellent properties to provide for
extended protection from new infestations for several (e.g.,
up to four weeks) weeks, depending upon the conditions,
thus further reducing pesticide use in the environment.

[0045] Essential oil(s). Particular inventive compositions
comprise one or more essential oils (e.g., plant essential oils)
as described herein above (e.g., peppermint, lavender and
rosemary, etc.). In particular aspects, these essential oils
comprise about 0.01% to about 40%, about 0.01% to about
30%, about 5% to about 25%, about 5% to about 20%, about
5% to about 15%, or about 1% to about 10% of the product
by weight, depending on formulation, application and dilu-
tion.

[0046] Food oils. Particular inventive compositions com-
prise one or more food oils as describe herein above, and
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including but not limited to olive, canola, cottonseed, cin-
namon, almond, coconut hemp, etc. In particular aspects,
these food oils comprise about 0.01% to about 40%, about
0.01% to about 30%, about 5% to about 25%, about 5% to
about 20%, about 5% to about 15%, or about 1% to about
10% of the product by weight, depending on formulation,
application and dilution.

[0047] Various oils have been used for centuries to control
insect and mite pests. Without being bound by mechanism,
oils have different effects on pest insects. The most impor-
tant is that they block the air holes (spiracles) through which
insects breathe, causing them to die from asphyxiation. In
some cases, oils also may act as poisons, interacting with the
fatty acids of the insect and interfering with normal metabo-
lism. Oils also may disrupt how an insect feeds, a feature
that is particularly important in the transmission of some
plant viruses by aphids. Oils pose few risks to people or to
most desirable species, including beneficial natural enemies
of insect pests. This allows oils to integrate well with
biological controls. Toxicity is minimal, at least compared to
alternative pesticides, and oils quickly dissipate through
evaporation, leaving little residue. Oils are also easy to apply
with existing spray equipment and can be mixed with many
other pesticides to extend their performance. Vegetable oils
also can be used as insecticides, although the type of oil can
greatly affect its activity, cottonseed oil is generally consid-
ered the most insecticidal of the vegetable oils. Soybean oil,
the most commonly available vegetable oil used in cooking,
also has substantial utility. Variations may include differ-
ences in viscosity or color dependent upon the method of
extraction, and the conditions under which the oils were
processed (with heat), as well as the origin of the plants,
grains or seeds from which the oils are extracted.

[0048] Bicarbonate reagent. Particular inventive compo-
sitions comprise, as described in detail herein above, a
bicarbonate reagent (e.g., potassium bicarbonate or sodium
bicarbonate, or any other bicarbonate deemed useful for the
purpose) at about 0.02% to about 10% by weight, dependent
on product formulation and application.

[0049] Numerous variations of the soap base (soap/deter-
gent/glycerine base) are contemplated, dependent upon the
amount of diluent, colorants or fragrance that may be used
during the mixing process. Preferably, as described herein
above, the inventive compositions are liquids, and the varia-
tions are preferably limited by virtue of the base’s liquid
properties.

[0050] In particular aspects therefore, the inventive com-
positions comprise: a soap base (soap/detergent/glycerin); at
least one essential oil (e.g., as insecticide and repellant); at
least one food oil (e.g., as miticide) that may be the same or
different as the essential oil; a bicarbonate reagent (e.g.,
potassium bicarbonate, sodium bicarbonate or other bicar-
bonates deemed useful for the purpose) (e.g., as fungicide
and/or buffer); and a diluent or carrier, which may be, for
example, water or alcohol.

[0051] According to preferred aspects, the components, as
described herein above, function together harmoniously
without impeding or altering the properties of any other
component, and synergistically facilitate function of the
other components. Without being bound by mechanism, the
soap by itself acts as a contact killer, but has little if any
effect as a miticide. The essential plant oils act as repellants,
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and certain of them may possess pesticidal properties. The
food oils act as a miticide by blocking the air holes (spi-
racles) through which insects breathe, causing them to die
from asphyxiation. In some cases, oils also may act as
poisons, interacting with the fatty acids of the insect and
interfering with normal metabolism. Oils also may disrupt
insect feeding, a feature that is particularly important in the
transmission of some plant viruses by aphids. Bicarbonates
(e.g., potassium bicarbonate, sodium bicarbonate or other
bicarbonates), as described in detail herein above, are highly
effective as a fungicide but when combined with oil as the
carrier. Thus, the food oil serves two purposes as both a
miticide and the carrier that catalyzes, enhances or enables
the fungicidal properties of the bicarbonate reagent (e.g.,
potassium bicarbonate, sodium bicarbonate or other bicar-
bonate deemed useful for the purpose). Other art-recognized
wetting agents, carriers, adjuvants, etc., may be used. Addi-
tionally, other essential and food oils could be substituted to
achieve the same or similar effect. Formulations may
change, from time to time, depending on the availability of
certain ingredients.

[0052] The inventive compositions may be applied as a
liquid, mist or aerosol, and may be applied directly to a pest,
and/or to any surface (e.g., surfaces of plant parts, or other
surfaces in communication with plants or pests) potentially
contacted by pest whereby the pest in in-turn contacted by
the inventive composition. The inventive compositions may
be in the form or concentrates, which are diluted prior to use,
or may be in directly usable (no dilution necessary or
recommended) forms. Concentrated will typically comprise
a correspondingly higher concentration of the ingredients
(e.g., the fatty acid soap base, the essential oil (and/or food
oil), may be present at about 0.01% to about 70% by volume,
glycerin may be present at 0.01% to about 20% by volume,
and the bicarbonate agent at about 0.02% to about 20% by
weight). Moreover, concentrates lacking one or more ingre-
dients are within the scope of the present invention, and
wherein optimal multi-functional compositions are pro-
duced by addition of a plurality of such concentrates. Those
of ordinary skill in the art will be able to effectively use the
inventive synergistic pesticidal formulations, and if neces-
sary, will be able to make optimal dilutions, or select
delivery systems to conform to particular needs and situa-
tions, without undue experimentation.

Further Miticide/Fungicide Embodiments

[0053] Yet further aspects of the present invention provide
novel multi-functional synergistic compositions having sub-
stantial utility for combined treatment of mites and fungus
by application of a single composition.

[0054] Particular aspects provide a method for controlling
mite and fungal pests with a single composition, comprising
contacting at least one pest, or a surface or plant or portion
thereof susceptible to the at least one pest, with a pesticidally
effective amount of a composition comprising, along with an
aqueous carrier or diluent: a non-petroleum-based food oil
as defined herein; and a bicarbonate agent as defined herein,
wherein controlling mite and fungal pests with a single
composition is afforded. Preferably, the non-petroleum-
based food oil is present at about 0.01% to about 40% by
volume, at about 5% to about 10% by volume, or at about
1% to about 10% by volume. Preferably, the composition
further comprises about 0.01% to about 5% by volume, or
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about 2.0% by volume of exogenous glycerin. Preferably,
the bicarbonate agent comprises potassium bicarbonate
present at about 0.02% to about 3% by weight, or at about
0.02% to about 2.0% by weight. Preferably, the non-petro-
leum-based food oil is present at about 0.01% to about 20%
by weight, or at about 0.1% to about 10% by weight, and the
bicarbonate agent comprises a bicarbonate salt present at
about 0.02% to about 5.0% by weight, or at about 0.02% to
about 2% by weight. Preferably, the non-petroleum based
food oil is at least one selected from the group consisting of
soybean, cottonseed and canola. Preferably, the food oil is
organic.

[0055] The inventive compositions may be applied as a
liquid, mist or aerosol, and may be applied directly to a pest,
and/or to any surface (e.g., surfaces of plant parts, or other
surfaces in communication with plants or pests) potentially
contacted by pest whereby the pest in in-turn contacted by
the inventive composition. The inventive compositions may
be in the form or concentrates, which are diluted prior to use,
or may be in directly usable (no dilution necessary or
recommended) forms. Concentrated will typically comprise
a correspondingly higher concentration of the ingredients
(e.g., the non-petroleum based food oil may be present at
about 0.01% to about 90% by volume, glycerin may be
present at 0.01% to about 20% by volume, and the bicar-
bonate agent at about 0.02% to about 20% by weight).
Moreover, concentrates lacking one or more ingredients are
within the scope of the present invention, and wherein
optimal multi-functional compositions are produced by
addition of a plurality of such concentrates. Those of ordi-
nary skill in the art will be able to effectively use the
inventive synergistic pesticidal formulations, and if neces-
sary, will be able to make optimal dilutions, or select
delivery systems to conform to particular needs and situa-
tions, without undue experimentation.

EXAMPLE 1

The Inventive Compositions were Shown by a
Commercial Grower to be Surprisingly Effective
for the Control of Powdery Mildew on Rose Plants

[0056] A large efficacy study was conducted in collabo-
ration with Greenheart™ Farms (Arroyo Grande, Calif.).
The study was coordinated by Mr. Bill De Vor, production
manager/grower of roses. Greenheart™ Farms is an art-
recognized, well-known grower of quality live floral plants
(e.g., poinsettias, roses, etc.), and comprises broad knowl-
edge of products for vegetable, herb and flower farming,
reclamation projects, live potted flowers for end consumers,
and container stock for farming and/or landscaping appli-
cations. Greenheart™ Farms has well-established perfor-
mance parameters and maintains frequently tested “pulse-
points” to monitor compliance specification and strictly
adhere to phytosanitary conditions.

[0057] Materials. Rose Pharm™ was used to control pests
(e.g., powdery mildew) in the context of rose growing for a
period of about year. Rose Pharm™ is an exemplary inven-
tive composition comprising about 7% soap with retained
glycerin (from oleic acid/potassium hydroxide), about 2%
exogenous glycerin, about 2.0% peppermint oil, about 0.1%
Rosemary Oil, about 1.5%, Cottonseed oil, (or Soybean oil),
about 1.5% Non GMO Canola Oil, about 0.5% potassium
bicarbonate, about 1.0% Vitamin E (as preservative).
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[0058] Results. Bill DeVor, Senior Rose Grower at Green-
heart™ Farms, conducted efficacy tests for the treatment and
control of insect infestations (e.g., aphids, whiteflies etc.)
and fungal infections (e.g., powdery mildews) at the Green-
heart Farm facility in an effort to find a non-toxic solution to
heavy chemicals. Weekly application of Rose Pharm™ was
reported by Greenheart™ Farms to be surprisingly effective
at controlling powdery mildew on rose plants. The product
left plants healthier and shinier than expected (compared to
conventional products). The plants continued to be disease
resistant after only one or two product applications. The
efficacy was sufficient such that continued applications
could be spaced over multiple weeks, and a more diluted
(e.g. up to 70% less product) form.

[0059] Greenheart™ Farms, based on this study and the
surprising effectiveness relative to conventional products,
has elected to use Rose Pharm™ as its preferred product for
this purpose. The success of these tests at Greenheart™
Farms has led to the use of this invention as an ongoing pest
management strategy at Greenheart. Furthermore, Green-
heart™ Farms now offers the products to their customers
through catalog sales

1. A method for controlling insect, mite and fungal pests
with a single composition, comprising contacting at least
one pest, or a surface or plant or portion thereof susceptible
to the at least one pest, with a pesticidally effective amount
of a composition comprising, along with an aqueous carrier
or diluent:

a fatty acid soap base; and

an essential oil, wherein controlling insect, mite and

fungal pests with a single composition is afforded.

2. The method of claim 1, wherein the fatty acid soap base
comprises at least one saponified oil with retained glycerin.

3. The method of claim 1, wherein the fatty acid soap base
comprises at least one fatty acid salt, along with glycerin.

4. The method of claim 1, wherein the soap base is present
at about 0.01% to about 40% by volume, at about 5% to
about 20% by volume, or at about 10% to about 15% by
volume.

5. The method of claim 1, wherein the essential oil is
present at about 0.01% to about 40% by volume, at about 5%
to about 10% by volume, or at about 1% to about 10% by
volume.

6. The method of claim 1, wherein the composition further
comprises about 0.01% to about 5% by volume, or about
2.0% by volume of exogenous glycerin.

7. The method of claim 1, wherein the composition further
comprises a bicarbonate agent.

8. The method of claim 7, wherein the bicarbonate agent
comprises potassium bicarbonate present at about 0.02% to
about 3% by weight, or at about 0.02% to about 2.0% by
weight.

9. The method of claim 2, wherein the saponified oil is a
saponified plant oil.

10. The method of claim 1, wherein the at least one pest
is at lease one selected from the group consisting of mites
and fungus; and wherein a pesticidally effective amount
refers to at least one of a miticidally, and fungicidally
effective amount.

11. The method of claim 1, wherein, in the composition,
the fatty acid soap base is present at about 1% to about 15%
by weight, wherein the essential oil is present at about 0.01%
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to about 5% by weight, wherein a food oil is present at about
1% to about 10% by weight, and wherein the bicarbonate
agent comprises a bicarbonate salt present at about 0.02% to
about 2.0% by weight.

12. The method of claim 11, wherein the essential oil and
the food oil are different oils, each present in the composi-
tion at about 0.1% to about 10% by weight, or at about 1%
to about 10% by weight.

13. The method of claim 12, wherein the essential oil
comprises at least one of peppermint and rosemary, wherein
the food oil comprises at least one of cottonseed, soybean,
and canola, and wherein the bicarbonate agent comprises
potassium bicarbonate at about 2% by weight.

14. The method of claim 7, wherein the bicarbonate agent
comprises at least one selected from the group consisting of
sodium bicarbonate, potassium bicarbonate and ammonium
bicarbonate.

15. The method of claim 1, wherein the soap base and the
essential oil are all organic.

16. The method of claim 1, wherein contacting comprises
contacting on a plurality of occasions.

17. A composition for controlling insect, mite and fungal
pests, comprising, along with an aqueous carrier or diluent:

a fatty acid soap base; and

an essential oil.

18. The composition of claim 17, wherein the fatty acid
soap base comprises at least one saponified oil with retained
glycerin.

19. The composition of claim 17, wherein the fatty acid
soap base comprises at least one fatty acid salt, along with
glycerin.

20. The composition of claim 17, wherein the fatty acid
soap base is present at about 0.01% to about 40% by volume,
at about 5% to about 20%, or at about 10% to about 15% by
volume.

21. The composition of claim 17, wherein the essential oil
is present at about 0.01% to about 40% by volume, at about
5% to about 10% by volume, or at about 1% to about 10%
by volume.

22. The composition of claim 17, further comprising
about 0.01% to about 5% by volume, or about 2.0% by
volume of exogenous glycerin.

23. The composition of claim 17, further comprising a
bicarbonate agent.

24. The composition of claim 23, wherein the bicarbonate
agent comprises potassium bicarbonate present at about
0.02% to about 3% by weight, or at about 0.02% to about
2.0% by weight.

25. The composition of claim 18, wherein the saponified
oil is a saponified plant oil.

26. The composition of claim 17, wherein, in the com-
position, the soap base is present at about 1% to about 15%
by weight, wherein the essential oil is present at about 0.01%
to about 5% by weight, wherein a food oil is present at about
1% to about 10% by weight, and wherein the bicarbonate
agent comprises a bicarbonate salt present at about 0.02% to
about 2.0% by weight.

27. The composition of claim 26, wherein the essential oil
and the food oil are different oils, each present in the
composition at about 0.1% to about 10% by weight, or at
about 1% to about 10% by weight.

28. The composition of claim 27, wherein the essential oil
comprises at least one of peppermint and rosemary, wherein
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the food oil comprises at least one of cottonseed, soybean
and canola, and wherein the bicarbonate agent comprises
potassium bicarbonate at about 2% by weight.

29. The composition of claim 23, wherein the bicarbonate
agent comprises at least one selected from the group con-
sisting of sodium bicarbonate, potassium bicarbonate and
ammonium bicarbonate.

30. The composition of claim 17, wherein the soap base,
the essential oil and the food oil are all organic.

31. A method for controlling insect, mite and fungal pests
with a single composition, comprising contacting at least
one pest, or a surface or plant or portion thereof susceptible
to the at least one pest, with a pesticidally effective amount
of a composition comprising, along with an aqueous carrier
or diluent:

a fatty acid soap base;
an essential oil; and

a bicarbonate reagent, wherein controlling insect, mite

and fungal pests with a single composition is afforded.

32. The method of claim 31, wherein the fatty acid soap
base comprises at least one saponified oil with retained
glycerin.

33. The method of claim 31, wherein the fatty acid soap
base comprises at least one fatty acid salt, along with
glycerin.

34. The method of claim 33, wherein the fatty acid salts
comprise oleic acid.

35. The method of claim 31, wherein the soap base is
present at about 0.01% to about 40% by volume, at about 5%
to about 20% by volume, or at about 10% to about 15% by
volume.

36. The method of claim 31, wherein the essential oil is
present at about 0.01% to about 40% by volume, at about 5%
to about 10% by volume, or at about 1% to about 10% by
volume.

37. The method of claim 31, further comprising about
0.01% to about 5% by volume, or about 2.0% by volume of
exogenous glycerin.

38. The method of claim 31, wherein the bicarbonate
reagent comprises potassium bicarbonate present at about
0.02% to about 3% by weight, or at about 0.02% to about
2.0% by weight.

39. The method of claim 31, wherein, in the composition,
the soap base is present at about 1% to about 15% by weight,
wherein the essential oil is present at about 0.01% to about
5% by weight, wherein a food oil is present at about 1% to
about 10% by weight, and wherein the bicarbonate agent
comprises a bicarbonate salt present at about 0.02% to about
2.0% by weight.

40. The method of claim 39, wherein the essential oil and
the food oil are different oils, each present in the composi-
tion at about 0.1% to about 10% by weight, or at about 1%
to about 10% by weight.

41. The method of claim 40, wherein the essential oil
comprises at least one of peppermint and rosemary, wherein
the food oil comprises at least one of cottonseed, soybean
and canola, and wherein the bicarbonate agent comprises
potassium bicarbonate at about 2% by weight.

42. The method of claim 31, wherein the bicarbonate
agent comprises at least one selected from the group con-
sisting of sodium bicarbonate, potassium bicarbonate and
ammonium bicarbonate.
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43. The method of claim 31, wherein the soap base and
the essential oil are all organic.

44. The method of claim 31, wherein contacting com-
prises contacting on a plurality of occasions.

45. The method of claim 31, wherein the composition
further comprises an amount of Vitamin E sufficient to act as
a stabilizer.

46. A composition for controlling insect, mite and fungal
pests, comprising, along with an aqueous carrier or diluent:

a fatty acid soap base;
an essential oil; and

a bicarbonate reagent.

47. The composition of claim 46, wherein the fatty acid
soap base comprises at least one saponified oil with retained
glycerin.

48. The composition of claim 46, wherein the fatty acid
soap base comprises at least one fatty acid salt, along with
glycerin.

49. The composition of claim 48, wherein the fatty acid
salts, comprise oleic acid.

50. The composition of claim 46, wherein the fatty acid
soap base is present at about 0.01% to about 40% by volume,
at about 5% to about 20% by volume, or at about 5% to
about 15% by volume.

51. The composition of claim 46, wherein the essential oil
is present at about 0.01% to about 40% by volume, at about
5% to about 10% by volume, or at about 1% to about 10%
by volume.

52. The composition of claim 46, further comprising
about 0.01% to about 5% by volume, or about 2.0% by
volume of exogenous glycerin.

53. The composition of claim 46, wherein the bicarbonate
agent comprises potassium bicarbonate present at about
0.02% to about 3% by weight, or at about 0.02% to about
2.0% by weight.

54. The composition of claim 46, wherein, in the com-
position, the soap base is present at about 1% to about 15%
by weight, wherein the essential oil is present at about 0.01%
to about 5% by weight, wherein a food oil is present at about
1% to about 10% by weight, and wherein the bicarbonate
agent comprises a bicarbonate salt present at about 0.02% to
about 2.0% by weight.

55. The composition of claim 54, wherein the essential oil
and the food oil are different oils, each present in the
composition at about 1% to about 10% by weight.

56. The composition of claim 55, wherein the essential oil
comprises at least one of peppermint and rosemary, wherein
the food oil comprises at least one of cottonseed, soybean
and canola, and wherein the bicarbonate agent comprises
potassium bicarbonate at about 2% by weight.

57. The composition of claim 46, wherein the bicarbonate
agent comprises at least one selected from the group con-
sisting of sodium bicarbonate, potassium bicarbonate and
ammonium bicarbonate.

58. The composition of claim 46, wherein the soap base
and the essential oil are all organic.

59. The composition of claim 46, further comprising an
amount of Vitamin E sufficient to act as a stabilizer.

Jan. 12, 2006

60. A method for controlling mite and fungal pests with a
single composition, comprising contacting at least one pest,
or a surface or plant or portion thereof susceptible to the at
least one pest, with a pesticidally effective amount of a
composition comprising, along with an aqueous carrier or
diluent:

a non-petroleum-based food oil; and

a bicarbonate agent, wherein controlling mite and fungal

pests with a single composition is afforded.

61. The method of claim 60, wherein the non-petroleum-
based food oil is present at about 0.01% to about 40% by
volume, at about 5% to about 10% by volume, or at about
1% to about 10% by volume.

62. The method of claim 60, wherein the composition
further comprises about 0.01% to about 5% by volume, or
about 2.0% by volume of exogenous glycerin.

63. The method of claim 60, wherein the bicarbonate
agent comprises potassium bicarbonate present at about
0.02% to about 3% by weight, or at about 0.02% to about
2.0% by weight.

64. The method of claim 60, wherein, in the composition,
the non-petroleum-based food oil is present at about 0.01%
to about 20% by weight, or at about 0.1% to about 10% by
weight, and wherein the bicarbonate agent comprises a
bicarbonate salt present at about 0.02% to about 5.0% by
weight, or at about 0.02% to about 2% by weight.

65. The method of claim 60, wherein, the non-petroleum
based food oil is at least one selected from the group
consisting of soybean, cottonseed and canola.

66. The method of claim 60, wherein the non-petroleum
based food oil is organic.

67. A composition for controlling mite and fungal pests,
comprising along with an aqueous carrier or diluent:

a non-petroleum-based food oil; and

a bicarbonate agent.

68. The composition of claim 67, wherein the non-
petroleum-based food oil is present at about 0.01% to about
40% by volume, at about 5% to about 10% by volume, or at
about 1% to about 10% by volume.

69. The composition of claim 67, wherein the composi-
tion further comprises about 0.01% to about 5% by volume,
or about 2.0% by volume of exogenous glycerin.

70. The composition of claim 67, wherein the bicarbonate
agent comprises potassium bicarbonate present at about
0.02% to about 3% by weight, or at about 0.02% to about
2.0% by weight.

71. The composition of claim 67, wherein, in the com-
position, the non-petroleum-based food oil is present at
about 0.01% to about 20% by weight, or at about 0.1% to
about 10% by weight, and wherein the bicarbonate agent
comprises a bicarbonate salt present at about 0.02% to about
5.0% by weight, or at about 0.02% to about 2% by weight.

72. The composition of claim 67, wherein, the non-
petroleum based food oil is at least one selected from the
group consisting of soybean, cottonseed and canola.

73. The composition of claim 67, wherein the non-
petroleum based food oil is organic
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