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Description

[0001] The present invention relates generally to the
fields of biology and agriculture and more particularly to
compositions and methods for use as pesticides and her-
bicides.

Background

[0002] The control of insects, plant pathogens, nema-
todes and weeds is of central importance to the agricul-
ture industry. In particular, the substantial reduction or
elimination of nematode populations in soils is critical to
initial plant growth, productivity and life-span. Pathogenic
fungi and nematodes develop on the extensive root sys-
tems of both annual and perennial crops, damaging them
severely. Moreover, they persist in the soil after crop re-
moval and need to be eliminated before replanting of new
crops.

[0003] Approaches which have been used successful-
ly to combat plant pathogens and nematodes have been
crop rotation, fallowing for at least four years, use of path-
ogen and nematode-resistant crops and soil fumigation.
Resistance to plant pathogens and nematodes is avail-
able only in a few crops, and resistant cultivars may not
be developed in the foreseeable future for many crops
of significant commercial interest. Therefore, soil fumi-
gation remains the best alternative for control of plant
pathogens and nematodes.

[0004] Methyl bromide (CH4Br)is the mostwidely used
and most universal fumigant in the world. It is used ex-
tensively for soil fumigation, as a commodity quarantine
treatment (export and imports) to control a variety of pests
on numerous crops, and as a structural fumigant for wood
destroying pests.

[0005] Methyl bromide (hereinafter referred to as
"MBr") is categorized as an ozone depleting chemical
with an ozone depleting potential (ODP) of greater than
0.2 compared to trichlorofluoromethane (cfc 11), a re-
fridgerant used as a reference gas having an ODP of 1.
[0006] Evidence on the loss of MBr to the atmosphere
after soil fumigation indicates that of the total amount
applied to the soil for fumigation, approximately 87% is
lost to the atmosphere within seven days. On reaching
the stratosphere MBr undergoes photo-oxidation, releas-
ing bromine atoms which enter the ozone depletion cycle.
MBr loss from fumigated soils is further supported by
studies which indicated a loss of as much as 70% of the
applied MBr to the atmosphere through the tarp and after
the tarp is removed.

[0007] As currently available alternatives to MBr are
less effective and/or more expensive, the removal of MBr
will be very costly. Annual losses to U.S. producers and
consumers is estimated to be in the region of 1.5 billion
dollars. This figure does not account for the losses due
to postharvest and quarantine losses as well as structural
fumigation losses. MBr removal would most adversely
affect such commodities as tomatoes, strawberries, pep-
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pers, melons and ornamentals. The loss of MBr would
thus be extremely costly to both agricultural producers
and consumers as well as having a substantial impact
on the U.S. economy. Nonetheless, it is the general con-
sensus of those working in the field that no approach is
currently available that will achieve the same level of
broad-spectrum pest management as MBr; chemical and
non-chemical approaches that are available can provide
some level of agricultural pest management, but gener-
ally with narrower activity and lower crop yields and qual-
ity. Therefore, there is clearly a need for alternatives to
MBr.

[0008] Solid compositions for controlling plant pests
comprising an ionic azide, a metal salt and a basic azide
stabilizing material are described in US 4 132780.

Summary

[0009] The present invention provides both composi-
tions and methods for controlling a population of delete-
rious organisms in soil without causing significant harm
to environment. The deleterious organisms that are the
target of this invention include any pests, such as, for
example, insects, fungi, nematodes, weeds and any oth-
er organism that may adversely affect agricultural en-
deavors. Such deleterious organisms may be controlled
by applying the composition of the present invention : a
composition comprising anionic azide; an azide stabilizer
comprising an amine selected from the group consisting
of ethanolamine, dimethylamine, ethylamine,
butylamine, diethylamine, diethanolamine, and phe-
nylethylamine in an amount effective to stabilize the azide
and a liquid dispersal medium. Said composition can be
applied to an environmental system to control a popula-
tion of deleterious organisms. For example, it may be
applied to soil, whereby a population of target pest or-
ganisms within the soil is controlled. Application of the
composition may include applying to a soil an amount of
azide effective in controlling the population of one ormore
targeted pests. The azide contained within the liquid is
in the form of ionic azide (N5-) and may be derived from
any appropriate azide compound. For example, the azide
may be sodium azide, potassium azide or a combination
of both sodium and potassium azide.

[0010] Azide can be stabilized by the presence of one
or more stabilizers including, for example, a detergent,
an amine, a protein or a combination thereof. A detergent
may also function as a wetting agent thereby improving
the delivery of the liquid composition of the present in-
vention to the soil

[0011] The azide may further be stabilized by main-
taining the pH of the liquid medium above 7.0. The alka-
linity may be achieved by an organic or inorganic pH buff-
ering agent, the addition of hydroxyl ions or acombination
thereof.

[0012] The composition of the present invention may
serve generally as a pesticide. The composition may be
used more specifically as a herbicide, an insecticide, a
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fungicide and/or a nematocide or a combination thereof,
depending upon the needs of the user.

[0013] The present invention also encompasses a kit
for preparing a pesticidal composition, comprising the
components of the pesticides composition described
above, and instructions for preparing the pesticidal com-
position and applying the pesticidal composition to an
environmental system, such as, for example, soil, to con-
trol a population of a targeted deleterious organism there-
in. The kit may further comprise one or more stabilizers
such as, but not limited to, a detergent, an amine, a pro-
tein, a pH buffering agent or any combination thereof.
[0014] Theinvention further provides agricultural com-
positions described above for controlling a population of
deleterious organisms and one or more other compo-
nents such as, for example, a fertilizer to promote crop
growth.

[0015] Additional objects and aspects of the present
invention will become more apparent upon review of the
detailed description set forth below when taken in con-
junction with the accompanying figures, which are briefly
described as follows.

Description of the Drawings

[0016] In the drawings:

Figure 1 is a graph illustrating the fruit yield of egg-
plants grown in soil treated with increasing doses of
an aqueous solution of sodium azide;

Figure 2 is a graph illustrating the weed count or
infestation in soil treated with increasing doses of an
aqueous solution of sodium azide;

Figure 3 is a graph illustrating the count of the nem-
atode Helicotylanchus dihystera in soil treated with
increasing doses of an aqueous solution of sodium
azide;

Figure 4 is a graph illustrating the count of the nem-
atode Dorylaimidain soil treated with increasing dos-
es of an aqueous solution of sodium azide;

Figure 5 illustrates a graph comparing both the fresh
shoot weight and fresh root weight of cotton grown
in soil treated with increasing doses of an aqueous
solution of sodium azide;

Figure 6is a graphillustrating the root condition index
of cotton count of cotton grown in soil treated with
increasing doses of an aqueous solution of sodium
azide;

Figure 7 depicts a graph illustrating the count of the
nematode Meloidogyne incognitain soil treated with
increasing doses of an aqueous solution of sodium
azide stabilized in a mixture of amines and proteins;
Figure 8 is a graph illustrating the weed count or
infestation in soil treated with increasing doses of an
aqueous solution of sodium azide stabilized in a mix-
ture of amines and proteins; and

Figure 9 depicts a graph comparing the number of
fruits and yield of tomato plants grown in soil treated
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with increasing doses of an aqueous solution of so-
dium azide stabilized in a mixture of amines and pro-
teins.

Detailed Description

[0017] The present invention provides methods and
compositions for controlling a population of a deleterious
organism such as, but not limited to, an insect, a nema-
tode or a weed or a combination thereof, by applying a
composition comprised of a liquid dispersal medium and
an azide and an azide stabilizer comprising an amine
selected from the group consisting of ethandamine, ethyl-
amine, dimethylamine, butylamine, diethylamine, di-
ethandamine, and phenylethylamine. The liquid medium
is both safe and stable for use in irrigation systems, such
asin adrip irrigation line and may be used in formulations
with plant nutrients and other pest control agents. The
azide is an ionic azide. Exemplary ionic azides include,
but are not limited to, sodium and potassium salts or any
combination thereof. The azide may be produced through
the introduction of an azide salt to an aqueous medium.
While sodium and potassium azides may be used most
commonly, any azide salt, such as, for example, ammo-
nium, calcium, zinc azides, are also appropriate. The
compositions of the present invention provide effective
nematocides having herbicidal properties, and do not
cause significant or permanent harm to the environment.
[0018] The term "controlling" as used herein refers to
regulating a population of a deleterious organism that
may be harmful to an agricultural product. The population
may be regulated by the compositions and methods of
the present invention so that the organismiis killed, there-
by reducing the viable populations such as by nemato-
cidal, fungicidal, herbicidal or insecticidal activity or the
like. The methods and compositions of the present in-
vention may maintain and not allow a population of a
deleterious organism to increase or may prevent an in-
vasion of a soil by a deleterious organism.

[0019] The term "azide" as used herein refers to any
compound having the N3~ moiety therein. The azide may
be a metal azide wherein the metal is an alkali metal such
as potassium, sodium, lithium, rubidium or cesium. The
metal may be a transition metal such as, but not limited
to, iron, cobalt, nickel, copper or zinc. It is understood
that certain metallic azides may be formed in solution by
mixing sodium azide or the like with a metallic salt such
as, for example, copper sulfate. The azide of the present
invention may also be an organic azide or ammonium
azide.

[0020] The term "amine" as used herein refers to the
organic aliphatic amines including, but not limited to, eth-
anolamine, ethylamine, butylamine, diethylamine,
dimethylamine and the like. The organic amine may be
an aromatic amine such as, for example, phenylethyl-
amine.

[0021] The term "liquid medium" as used herein refers
toan aqueous or organic fluid at least partially in the liquid



5 EP 1 324 659 B9 6

phase under ambient conditions. Suitable fluids include,
but are not limited to, water, an oil, an emulsion, a liquid
organic compound such as, for example, ethanolamine,
ethanol and the like.

[0022] The term "chelating agent" as used herein re-
fers to any organic or inorganic compound that will bind
to a metal ion having a valence greater than one, and
includes, but is not limited to, organic chelating agents
such as ethylenediamenetetracetic acid (EDTA), trieth-
ylene tetramine dihydrochloride (TRIEN), ethylene gly-
col-bis (beta-aminoethyl ether)-N, N, N’, N’-tetracetic ac-
id (EGTA), diethylenetriamin-pentaacetic acid (DPTA),
and triethylenetetramine hexaacetic acid (TTG), defer-
oxamine, Dimercaprol, edetate calcium disodium, zinc
citrate, penicilamine succimer and Editronate or any oth-
er chelating agent, salt or combination thereof, known to
one of ordinary skill in the art, and which will chelate di-
valent metal ions such as, but not only Ca2*, Mg2*, Mn2*,
Fe2+ and Zn2*.

[0023] The term "pH buffering agent" as used herein
refers to any organic or inorganic compound or combi-
nation of compounds that will maintain the pH of a solu-
tion to within about 0.5 pH units of a selected pH value.
A "pH buffering agent" may be selected from, but is not
limited to, Tris (hydroxymethyl) aminomethane (trometh-
aprim; TRIZMA base), or salts thereof, phosphates, ami-
no acids, polypeptides or any other pH buffering agent
or combination thereof.

[0024] The term "detergent" as used herein refers to
an amphipathic compound, either neutral or ionic in na-
ture, which is soluble in water, such as sodium lauryl
sulfate.

[0025] As used herein the terms "oligopeptide",
"polypeptide" and "protein" refer to a polymer of amino
acids of three or more amino acids in a serial array, linked
through peptide bonds. The term "polypeptide" includes
proteins, protein fragments, protein analogues, oligopep-
tides and the like. The term "polypeptides" further con-
templates polypeptides as defined above that include
chemically modified amino acids or amino acids cova-
lently or noncovalently linked to labeling ligands.

[0026] Sodium and potassium azides are typically first
formulated as granules (attapulgite clay, diatomaceous
earth) or they can be formed in a variety of liquid formu-
lations. The stability of azide formulations is enhanced
at pH levels of greater than about 8.7. For the control of
pests such as nematodes and fungi such as Armillaria,
Verticillium, and the protection of deep-rooted crops such
as grapes, fruit, and nut trees, liquid formulations are
optionally suitable.

[0027] The liquid medium may further include a stabi-
lizer. The delivery of an azide to a desired fumigation
zone may be difficult if the reactivity of the azide in the
soil-air space and atmosphere is too rapid and results in
an effective concentration of the active compound that
is too low for pest control. A stabilizer aids in increasing
the effectivity of the liquid medium in such conditions.
Thus, the liquid medium can be modified depending upon
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the soil conditions in which the composition of the present
invention is used such as, for example, by increasing the
pH of the liquid medium for application to an acidic soil.
[0028] Aqueous azide solutions can be stabilized in an
alkaline solution by the addition of pH buffering agents
such as, hydroxyl ions such as in the form of sodium or
potassium hydroxide or the like, or by adding carbonates
and phosphates. Some pH buffering agents may not be
desired, however, when used with irrigation waters hav-
ing, for example, a high calcium ion content. Calcium
may combine with solubilized carbonates and/or phos-
phates of the compositions of the present invention to
form calcium carbonate or phosphate precipitates that
may corrode or clog irrigation systems. If precipitation is
not a concern, any appropriate pH buffering agent may
be used, such as, for example, ammonium, sodium or
potassium phosphates, ammonium, sodium or potassi-
um carbonates, ammonium, sodium or potassium cit-
rates, acid-salt systems with pH buffering capacity, or-
ganic buffers such as Tris and the like, or hydroxyl ions
that will maintain, either singly or in combination, a pH in
the liquid medium of greater than about 8.7.

[0029] Other stabilizers include a detergent such as,
but not limited to, sodium lauryl sulfate; Tween 20 [poly-
oxyethylene (20) sorbitan monolaurate]; Tween 40 [poly-
oxyethylene (20) sorbitan monopalmitate; Tween 40
[polyoxyethylene (20) sorbitan monopalmitate; Tween 60
[polyoxyethylene (20) sorbitanmonostearate; Tween 80
[polyoxyethylene (20) sorbitan monostearatepalmitate;
Tween 85 [polyoxyethylene (20) sorbitan trioleate];
soaps, (i.e. salts of Na, K or ammonium and various fatty
acids [ammonium oleate, potassium stearate, etc.]); and
tergitol. By using a detergent, the liquid medium can be
stabilized without the problem of forming calcium precip-
itates. The detergent may further cleanse an irrigation
system that is used to apply a composition of the present
invention to a soil. It is further contemplated to be within
the scope of the present invention for the detergent to
have wetting properties that may increase the dispersal
of the composition of the present invention in the soil.
[0030] A further stabilizer contemplated for use in the
compositions of the present invention and which may be
used in the liquid medium formulation is an amine. An
amine group of a stabilizer may stabilize the azide-con-
taining formulations. The amine may also provide an ad-
ditional source of nitrogen for a crop planted in the soil.
All types of amine may be used such as, but not limited
to, alkyl or aromatic amines. An exemplary amine is eth-
anolamine.

[0031] The amine stabilizer of the present invention
can be an amino acid, an oligopeptide or a polypeptide.
The amine groups of the stabilizer can be in the form of
a protein that can itself provide a pH buffering effect. For
example, the protein such as casein may be used. Casein
is soluble in ethanolamine and, when added to soils, stim-
ulates the activities of proteolytic microorganisms. The
increased microbial proteolytic activity may further be an-
tagonistic to plant parasitic nematodes and other soil
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borne pests. Suitable proteins for use in the compositions
of the present invention include, but are not limited to,
proteins derived from a cereal meal such as soybean
meal, cotton seed meal, maize meal or wheat meal. Other
suitable proteins may include zein, gluten, gelatin and
the like or protein obtained from animal sources such as
whey.

[0032] The present invention is further illustrated by
the following examples, which are provided by way of
illustration and should not be construed as limiting.

Reference Example 1: Control of nematodes and
weeds

[0033] In Example 1, the efficacy of pre-plant applica-
tions of NaN, for control of plant parasitic nematodes and
weeds was studied in a microplot experiment using the
aqueous formulation of the chemical. The formulation
contained 5% sodium azide dissolved in demineralized
water containing 0.5% sodium lauryl sulfate; final pH of
the solution was 9.8. The square microplots of 1 ft2 [929
cm?] and 2 feet [61 cms] deep having an open-bottom
were used. Each microplot was delimited by a terra-cotta
chimney flue. The soil filling the plot was a sandy loam
[pH= 6.2; organic matter content < 1.0%; C.E.C < 10
meq/100 g soil] and was infested with the nematodes:
Meloidogyne incognita [root-knot], Paratrichodorus mi-
nor[stubby root], Tylenchorhynchus claytoni[stunt], and
Helicotylenchus dihystera [spiral]. Weeds introduced in-
to the plots were principally crabgrass [Digitaria san-
guinalis], yellow nutsedge [Cyperus esculentum), pig-
weed [Amaranthus spp.], and morning glories [I[pomea
spp., Jacquemontia tamnifolia].

[0034] Applied to the plots was the aqueous formula-
tion of NaN; diluted in irrigation water and delivered by
drenching [2L/plot] at amounts of: 0, 0.5, 1.0, 1.5, 2.0,
3.0, 4.0, and 5.0 g sodium azide/plot. The plots were
covered with standard polyethylene [1 mil] and after 10
days the cover was removed, the number of weeds was
determined, soil samples for nematological analyses
were taken and each plot was planted with two 3-week
old 'Black Beauty’ eggplant [Solanum melongenal seed-
lings. The plants were grown for 2 months and data were
collected on yield, weed infestation and nematode pop-
ulations. There were no nematodes in the planting time
samples from plots treated with the solution of NaN,. In
contrast, soil from control plots were infested with allnem-
atode species. When planted, there were no weeds in
plots treated with all but the two lowest rates of NaNs.
Yield and number of fruits increased directly in response
to NaNj rates from 0-1.5 g/plot and leveled out with no
additional increases obtained in response to higherrates.
At the end of the experiment there were no plant parasitic
nematodes and no significant weed infestation in plots
with the three highest rates of the chemical but there
were significant populations of the parasites and weeds
in plots treated with < 2.0 g NaN4 rates. The results of
Example 1 are illustrated in Figures 1-4.
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Reference Example 2: Control of root knot

[0035] InExample 2, the value of NaN4 solution for the
suppression of the cotton wilt complex [Fusarium ox-
ysporum f sp. vasinfectum x Meloidogyne incognita] was
investigated in a greenhouse experiment with soil from
a field having a severe wilt problem. The soil was appor-
tioned in one kg amounts in 4L plastic bags and was
treated with an aqueous formulation of NaN; to have
rates of : 10, 20, 30, 40, 50, 60, 70, 80, 90, and 100 mgs
a.i./kg soil. The aqueous formulation was a solution con-
taining 1% [w/v] NaN; in water containing 0.5% sodium
lauryl sulfate with pH = 9.8. After thorough mixing, the
contents of a bag were poured into 1 L capacity, 10-cm-
diam cylindrical plastic pots which were then covered with
standard polyethylene [1ml]. Each rate and the no treat-
ment control was represented by 7 replications [pots] ar-
ranged in arandomized complete block design. Ten days
after application of the chemical solution, the pots were
uncovered and 5 seed of "Rowden" cotton [Gossypium
hirsutum] were planted in each pot. The resulting plants
were grown for 8 weeks. When the plants were removed
after 8 weeks, soil samples were collected for nemato-
logical analyses. The shoots and roots of the plants were
weighed and the root systems were examined and in-
dexed for disease severity symptoms. Following exami-
nation, the roots were incubated to determine nematode
populations.

[0036] The results of the analysis indicated that at all
NaN; dosages the plant parasitic nematodes were elim-
inated from the soil and roots. Sharp increases in weights
of shoots and roots were recorded in response to NaN;
application rates in the range 10-60 mgs/kg soil with no
additional weight increments being obtained with rates
>70 mgs/kg soil. Cotton root health [root condition index]
was markedly improved in response to all NaN; dosages,
root systems of plants from pots with the 10 mg-rate were
as healthy looking as those from pots treated with all
other dosages of the compound. Results indicate that
NaN; may be useful for suppression of Fusarium wilt
complex and that rates required for wilt control are below
those needed for broad-spectrum herbicidal activity. The
results of Example 2 are further illustrated in Figures 5
and 6.

Example 3: Amine-protein stabilizers in the control
of nematodes and weeds

[0037] Example 3 illustrates the efficacy of pre-plant
applications of an aqueous formulation of NaN; for con-
trol of plant parasitic nematodes and weeds in a microplot
experiment with tomato [Lycopersicon esculentum).
NaN; was stabilized in the formulation by means of a
mixture of amines and the commercially available pro-
tein, casein. The formulation contained 5% [w/v] NaN3
dissolved in demineralized water containing 2% [v/v] of
a 10% [w/v] casein solution in ethanolamine. Soil in the
microplots was a sandy loam [pH= 6.2; organic matter
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content < 1.0%; C.E.C < 10 meq/100 g soil] infested with
the nematodes: Meloidogyne incognita, Paratrichodorus
minor, Tylenchorhynchus claytoni , and Helicotylenchus
dihystera 1]. Weeds in the plots were principally crab-
grass [Digitaria sanguinalis], yellow nutsedge [Cyperus
esculentum), pigweed [Amaranthus spp.], and morning
glories [Ipomea spp., Jacquemonlia tamnifolia].

[0038] NaN; was applied to the I-ft2 microplots by
drenching [2L/plot] at amounts of: 0, 0.5, 1.0, 1.5, 2.0,
3.0, 4.0, and 5.0 g/plot. The plots were covered with
standard polyethylene [1 mil] tarp immediately after ap-
plication of the chemical. After 10 days the cover was
removed, the number of weeds was determined, soil
samples for nematological analyses were taken and each
plot was planted with two 4-week old 'Huskie’ tomato
seedlings. The plants were grown for 3 months and data
were collected on yield, number of fruits, weed infestation
and nematode populations.

[0039] Soil samples from plots treated with NaN; did
not contain nematodes, but the soil samples from the
control plots had significant numbers of all nematode
species. At planting time, there were no weeds in plots
treated with all but the three lowest rates of NaN,. Yield
and number of fruits increased directly in response to
NaNj rates from 0- 4 g/plot. At the end of the experiment
there were no plant parasitic nematodes in NaN-treated
plots for all rates of application.

[0040] Final weed counts were inversely related to
NaNj rate in a pattern described [R2=0.95**] by W=
-0.32X +5.82, where W represents total weed population
density/microplot and X, azide rates in gms NaNs/plot.
Results indicate that the amine-protein formulation is su-
perior for nematode control and equal in herbicidal ac-
tivity to formulations stabilized with inorganic buffers. The
data also suggest that it is possible to deliver NaN; into
soil together with organic compounds that can serve as
plant nutrients and stimulate beneficial soil microbial ac-
tivities. The results of Example 3 are illustrated in Figures
7-9.

Reference Example 4: Control of root-knot nema-
tode and weeds in green peppers and tomatoes

[0041] Example 4 illustrates the efficacy of pre-plant
applications of NaN; for control of root-knot nematode
[Meloidogyne incognita), coastal bermudagrass [Cyno-
don dactylon), yellow nutsedge [Cyperus esculentum]
and other weeds in pepper [Capsicum annum] and to-
mato [Lycopersicon esculentum). The soil was a calcar-
eous silty clay loam with pH 7.8 and < 1% organic matter.
The NaN5; was applied at drenching rates of 100 and 200
kg/ha using a solution of sodium azide in sodium lauryl
sulfate. Each dosage rate was delivered into pre-acidified
soil as well as in non-acidified and administered using 3
different water levels: 3, 10, and 15 L/m2. Acidification
was with H,SO, to lower soil pH to less than 7.00. The
soil was covered with standard polyethylene tarp imme-
diately after NaN5 application. After 3 weeks the soil was
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uncovered and a soil sample was removed for nemato-
logical analyses and the weeds were counted. Tomato
and pepper seedlings were then transplanted 6 weeks
after NaN5 application.

[0042] Azide applications effectively controlled greater
than 90% of the nematodes and all weeds at dosages of
100 and 200 kgs. The compound was particularly effec-
tive against nutsedge. NaN; performed well when
drenched with any of the 3 water levels. There was no
evidence of phytotoxicity to pepper or tomato plants in
any of the plots treated with NaNs.

Reference Example 5: Nematicidal and Herbicidal
Properties of Potassium Azide

[0043] In this Example, the nematotoxic properties of
liquid potassium azide KN5 are illustrated using soil from
a cotton field infested with the reniform nematode (Ro-
lylenchulus reniformis). The liquid potassium azide com-
pound was added to the soil in an aqueous solution of
amounts of: 1, 2, 3, 4 and 5 mgs KN4 per kg of soil. The
formulation used for this experiment 1% KN5 and 0.5%
sodium lauryl sulfate. Soil samples were collected one
week after the application of the KN4 solution for nema-
tological analysis using such techniques as the salad
bowl incubation technique. From the analysis it was
shown that the numbers of reniform nematode declined
exponentially in response to the increasing KN5. Rates
of 4-5 mg of KN3 per kg of soil showed an almost 100%
control of the reniform nematodes. Numbers of microbiv-
orous nematodes declined in an almost linear fashion in
response to the increasing dosages of KN; .

[0044] In the application of KN5 rates of 20-200 mg/kg
of soil applied to a soil infested with crab grass (Digitaria
sanguinalis), purple nutsedge (Cyperus rotundus), Jim-
son weed (Datura stramonium) and a variety of other
weeds resulted in the number of weeds declining in pro-
portion to rates used. Rates of greater than 140 mg/kg
of soil resulted in over 80% control rates for weeds.

Claims

1. A composition for controlling a population of a dele-
terious organism comprising:

an ionic azide;

an azide stabilizer comprising an amine select-
ed from the group consisting of ethanolamine,
dimethylamine, ethylamine, butylamine, diethyl-
amine, diethanolamine, and phenylethylamine
in an amount sufficient to stabilize the azide; and
a liquid dispersal medium.

2. 4.The composition of claim 1, wherein the liquid dis-
persal medium contains water.

3. The composition of any of claims 1 or 2, wherein the
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azide is selected from the group consisting of a metal
azide, an organic azide and combinations thereof.

The composition of claim 3, wherein the metal azide
is an alkali metal azide selected from the group con-
sisting of potassium azide, sodium azide, lithium
azide, and combinations thereof.

The composition of claim 1, wherein the azide is am-
monium azide.

The composition of any of claims 1-5, wherein the
azide stabilizer further comprises a compound is se-
lected from the group consisting of detergents, pH
buffering agents, alkalis, amines, amino acids, oli-
gopeptides, polypeptides and combinations thereof.

The composition of claim 6, wherein the detergent
is selected from the group consisting of polyoxyeth-
ylene (20) sorbitan monolaurate, polyoxyethylene
(20) sorbitan monopalmitate, polyoxyethylene (20)
sorbitan monostearate, polyoxyethylene (20) sorb-
itan monostearatepalmitate, polyoxyethylene (20)
sorbitan trioleate, sodium lauryl sulfate and combi-
nations thereof.

The composition of claim 6, wherein the pH buffering
agent is selected from the group consisting of tris
(hydroxymethyl)aminomethane, ammonium phos-
phate, sodium phosphate, potassium phosphate,
ammonium carbonate, sodium carbonate, potassi-
um carbonate, ammonium citrate, sodium citrate,
potassium citrate, and combinations thereof.

The composition of claim 6, wherein the polypeptide
is a protein selected from the group consisting of
proteins derived from a cereal meal, zein, gluten,
gelatin, casein, and proteins obtained from whey.

A method of controlling a population of a deleterious
organism, in soil, comprising the step of applying to
a soil a composition of any of claims 1-9, wherein
the amount of azide in the soil is effective for con-
trolling a population of a deleterious organism there-
in.

The method of claim 10, wherein the amount of azide
in the soil effective for controlling the population of
a deleterious organism therein is in the range of
about 1 to about 200 mg per kg of sail.

A kit for preparing a pesticidal composition compris-
ing packaging and having therein

the components of a pesticidal composition of
any of claims 1-9, and

instructions for preparing the pesticidal compo-
sition and applying the pesticidal composition to
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a soil, thereby reducing a population of delete-
rious organisms therein.

Patentanspriiche

Zusammensetzung zum Steuern einer Population
eines schadlichen Organismus, umfassend:

ein ionisches Azid;

einen Azid-Stabilisator, umfassend, ein Amin
ausgewahlt aus der Gruppe bestehend aus
Ethanolamin, Dimethylamin, Ethylamin, Butyl-
amin, Diethylamin, Diethanolamin und Pheny-
lethylamin in einer zur Stabilisierung des Azids
ausreichenden Menge; und

ein flissiges Dispersionsmedium.

Zusammensetzung nach Anspruch 1, worin das fliis-
sige Dispersionsmedium Wasser umfasst.

Zusammensetzung nach einem der Anspriiche 1
oder 2, worin das Azid ausgewabhlt ist der Gruppe
bestehend aus einem Metallazid, einem organi-
schen Azid und Kombinationen davon.

Zusammensetzung nach Anspruch 3, worin das Me-
tallazid ein Alkalimetallazid ist, ausgewahit aus der
Gruppe bestehend aus Kaliumazid, Natriumazid, Li-
thiumazid und Kombinationen davon.

Zusammensetzung nach Anspruch 1, worin das Azid
Ammoniumazid ist.

Zusammensetzung nach einem der Anspriche 1-5,
worin der Azid-Stabilisator weiterhin eine Verbin-
dung umfasst, ausgewahlt aus der Gruppe beste-
hend aus Detergentien, pH puffernden Agenzien, Al-
kali, Aminen, Aminosauren, Oligopeptiden, Poly-
peptiden und Kombinationen davon.

Zusammensetzung nach Anspruch 6, worin das De-
tergens ausgewahlt ist aus der Gruppe bestehend
aus Polyoxyethylen (20) Sorbitanmonolaureat, Po-
lyoxyethylen (20) Sorbitanmonopalmitat, Polyoxye-
thylen (20) Sorbitanmonostearat, Polyoxyethylen
(20) Sorbitanmonostearatpalmitat, Polyoxyethylen
(20) Sorbitantrioleat, Natriumlaurylsulfat und Kom-
binationen davon.

Zusammensetzung nach Anspruch 6, worin das pH
pufferende Agens ausgewahlt ist aus der Gruppe
bestehend aus Tris(hydroxymethyl)aminomethan,
Ammoniumphosphat, Natriumphosphat, Kaliump-
hosphat, Ammoniumcarbonat, Natriumcarbonat,
Kaliumcarbonat, Ammoniumcitrat, Natriumcitrat,
Kaliumcitrat und Kombinationen davon.
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Zusammensetzung nach Anspruch 6, worin das Po-
lypeptid ein Protein ist, ausgewahlt aus der Gruppe
bestehend aus Proteinen erhalten aus einem Getrei-
demehl, Zein, Gluten, Gelatine, Kasein und aus Mol-
ke erhaltlichen Proteinen.

Verfahren zum Steuern einer Population eines
schadlichen Organismus in einem Boden, umfas-
send den Schritt eines Anwendens einer Zusam-
mensetzung gemaf den Ansprichen 1-9 auf einen
Boden, worin die Menge an Azid in dem Boden wirk-
sam zum Steuern einer Population eines darin be-
findlichen schadlichen Organismus ist.

Verfahren nach Anspruch 10, worin die Menge an
Azid in dem Boden, die wirksam zum Steuern der
Population eines darin befindlichen schadlichen Or-
ganismus ist, in dem Bereich von ungeféhr 1 bis un-
geféhr 200 mg pro kg Boden liegt.

Kit zur Herstellung einer schadlingsbekdmpfenden
Zusammensetzung, umfassend Verpackung und
darin aufweisend

die Bestandteile einer schadlingsbekampfen-
den Zusammensetzung nach einem der An-
spriiche 1-9, und

Anweisungen zum Herstellen der schadlingsbe-
kdmpfenden Zusammensetzung und Anwen-
den der schadlingsbek&dmpfenden Zusammen-
setzung auf einen Boden, wodurch eine Popu-
lation eines darin befindlichen schadlichen Or-
ganismus verringert wird.

Revendications

1.

Une composition pour contrdler une population d’un
organisme nuisible comprenant :

un azide ionique ;

un stabilisateur d’azide comprenant une amine
choisie parmi le groupe consistant en éthanola-
mine, diméthylamine, éthylamine, butylamine,
diéthylamine, diéthanolamine et phényléthya-
mine en une quantité suffisante pour stabiliser
l'azide ; et

un milieu de dispersion liquide.

La composition de la revendication 1, dans laquelle
le milieu de dispersion liquide contient de I'eau.

La composition de I'une quelconque des revendica-
tions 1 ou 2, dans laquelle I'azide est choisi parmi le
groupe consistant en un azide métallique, un azide
organique et des combinaisons de ceux-ci.

La composition de la revendication 3, dans laquelle
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I'azide métallique est un azide de métal alcalin choisi
parmi le groupe consistant en azide de potassium,
azide de sodium, azide de lithium et des combinai-
sons de ceux-ci.

La composition de la revendication 1, dans laquelle
I'azide est I'azide d’'ammonium.

La composition de I'une quelconque des revendica-
tions 1a5, danslaquelle le stabilisateur d’azide com-
prend en outre un composé choisi parmi le groupe
consistant en détergents, agents tampons de pH,
alcalis, amines, acides aminés, oligopeptides, poly-
peptides et des combinaisons de ceux-ci.

La composition de la revendication 6, dans laquelle
le détergent est choisi parmi le groupe consistant en
sorbitane-monolaurate de polyoxyéthylene (20),
sorbitane-monopalmitate de polyoxyéthyléne (20),
sorbitane-monostéarate de polyoxyéthylene (20),
sorbitane-monostéarate-palmitate de polyoxyéthy-
lene (20), sorbitane-trioléate de polyoxyéthylene
(20), laurylsulfate de sodium et des combinaisons
de ceux-ci.

La composition de la revendication 6, dans laquelle
I'agent tampon de pH est choisi parmile groupe con-
sistant en tri(hydroxyméthyl)aminoéthane, phos-
phate d’ammonium, phosphate de sodium, phos-
phate de potassium, carbonate d’ammonium, car-
bonate de sodium, carbonate de potassium, citrate
d’ammonium, citrate de sodium, citrate de potas-
sium et des combinaisons de ceux-ci.

La composition de la revendication 6, dans laquelle
le polypeptide est une protéine choisie parmile grou-
pe consistant en des protéines dérivées d’une farine
de céréale, zéine, gluten, gélatine, caséine et des
protéines obtenues a partir du petit lait.

Une méthode pour contrdler une population d’un or-
gansime nuisible dans le sol, comprenant I'étape
d’appliquer a un sol une composition de l'une quel-
conque des revendications 1 a 9, dans laquelle la
quantité d’azide dans le sol est efficace pour contré-
ler une population d’'un organisme nuisible qui s’y
trouve.

La méthode de la revendication 10, dans laquelle la
quantité d’azide dans le sol efficace pour contréler
la population d’'un organisme nuisible qui s’y trouve
est dans le domaine d’environ 1 a environ 200 mg
par kg de sol.

Un kit pour préparer une composition pesticide com-
prenant un emballage et ayant a l'intérieur

les composants d’'une composition pesticide de
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'une quelconque des revendications 1 a 9, et
des instructions pour préparer la composition
pesticide et appliquer la composition pesticide
au sol, réduisant de ce fait une population d’or-
ganismes nuisibles qui s’y trouve.
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