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tick (see column 31, lines 33-35). U.S. 5,571,901 also suggests that the spinosyns could

be administered to poultry (column 31, lines 48-50) through animal feeds (Column 32,

lines 28-36) and feed premixes (Column 40, Example 13). There is no teaching or

30  suggestion of controlling Coleoptera in poultry facilities.

Spinosad Technical Bulletin, Dow AgroSciences LLC discusses the biological
activity of spinosad (a product containing both spinosyns A & D, as discussed infra).
This reference states that spinosad has biological activity against the Colorado potato
35  beetle (Leptinotarsa decemlineata). Although this beetle is also in the order Coleoptera,
it is an agricultural pest endemic to growing crops and not poultry facilities.

Poultry operations, i.e. operations that raise chickens, turkeys, ducks or other
avian species as a source of eggs or meat, or for breeding stock, provide food for human
40  consumption and are a significant economic industry worldwide. It is vital that birds
reared in poultry operations are grown under substantially optimal conditions and that
they are disease-free when they reach the consumer. One problem is that poultry
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facility; once inside the wall, the larvae can even destroy the insulation. The larvae bore

into various hard surfaces to pupate. They usually prefer softwoods, although they have

been known to bore through lead and tin surfaces. They also burrow through polystyrene,

30  polyurethane, and even fiberglass insulation. This burrowing into the insulation results in

a loss of heating efficiency within the facility, leading to greater costs to the poultry

operator because poultry are sensitive to temperature. In addition, insulation must be

repaired or replaced frequently, adding further costs.

35 Darkling beetles are also found in poultry feed. Consequently, when the birds are
feeding, they will often eat the beetles rather than their feed. Consumption of beetles
rather than the nutritionally-balanced feed is undesirable for poultry operations in that the
chickens, turkeys or ducks do not gain the weight they should. As a result, the birds are
not as commercially valuable. Beetles are also attracted to moist environments and often

40  can be found near the poultry drinking water.
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cleaned facility. Examples of insecticides that are currently used in attempts to control
25  darkling and hide beetles include cyfluthrin, carbaryl, permethrin, boric acid, dichlorvos,
and tetrachlorvinphos.

Another control approach involves the application of paint or varnish to the walls,
posts, and floor of the poultry facility. The primary goal of the use of paint or varnish is
30  to provide a slippery surface to prevent migration of beetles from the litter or feed to the
walls of the poultry facility.

Although these methods can be effective, there are problems associated with them.
For example, extensive or improper use of these insecticides can leave harmful residues
35 in and around the facility which is transferred to the poultry through various means
causing harmful residues in poultry meat and eggs. The paint or varnish approach is of
limited effectiveness. There is, therefore, a need for an improved method for controlling
beetle infestations in poultry facilities.

40 - The present invention meets this need by providing a method for controlling a
darkling, hide or related beetle species in a poultry facility comprising delivering to a
locus of infestation or locus to be protected, an effective beetle controlling amount of a
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25  representing a new class called Naturalytes, is available commercially from Dow
AgroSciences. The name “spinosad” is a generic name for a product containing primarily
about 90% spinosyn factors A and D. Factor A is the major component, accounting for
about 65-85% of spinosad.

30 Boeck et al. described spinosyns A-H and J (which they called A83543 factors A,
B,C,D,E, F, G, H, and J), and salts thereof, in U.S. Patent Nos. 5,362,634 (issued Nov.
8, 1994); 5,496,932 (issued March 5, 1996); and 5,571,901 (issued Nov. 5, 1996).
Mynderse et al. described spinosyns L-N (which they called A83543 factors L, M, and N),
their N-demethyl derivatives, and salts thereof, in U.S. Patent No. 5,202,242 (issued Apr.

35 13, 1993); and Turner et al. described spinosyns Q-T (which they called A83543 factors
Q, R, S, and T), their N-demethyl derivatives, and salts thereof, in U.S. Patent Nos.
5,591,606 (issued January 7, 1997) and 5,631,155 (issued May 29, 1997), and 5,767,253
(issued June 16, 1998). Spinosyns K, O, P, U, V, W, and Y are described, for example by
Carl V. DeAmicis, James E. Dripps, Chris J. Hatton and Laura 1. Karr in American

40  Chemical Society’s Symposium Series: Photochemicals for Pest Control, Chapter 11,
“Physical and Biological Properties of Spinosyns: Novel Macrolide Pest-Control Agents
from Fermentation”, pages 146-154 (1997).
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The term “comestible” as used herein means edible; it may or may not be
nutritional.

30 The term “related beetle species” refers to a beetle species that is similar in
character to a darkling or hide beetle and is found in poultry facilities.

The term “poultry facility” includes a hatching, growing, or breeding house, and a
pen or other confined area of habitation i.e., sites where chickens or turkeys are raised for -
35  meat, eggs, or for breeding stock.

The term “structural substrates” refers to a physical component of a poultry
facility upon which a beetle infestation may be present, including support braces, walls,
floorboards, and insulation.

40
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The pesticidal formulations or compositions comprise at least one active spinosyn,
preferably spinosad, mixed with solid or liquid vehicles, surface-active agents, or both,
25  these various constituents being acceptable in aviculture, in the veterinary field, or both,
and, preferably, in the field of poultry rearing. In particular, conventional vehicles and
conventional surface-active agents can be used.

The compositions used in the invention can either be compositions, generally
30  diluted, which are ready to be applied to the site infested or capable of being infested by
the parasite or can be concentrated compositions (better suited to commercial
establishments or storage), which should be diluted before application. The dilute
composition can be prepared either by diluting with water from a commercial
concentrated composition containing the active material (the concentrated mixture being
35  called “ready mix”) or by means of the mixture prepared at the time of use (called “tank
mix”) of compositions separately comprising the various constituents or vehicles.

The compositions used in the invention can also contain various other ingredients
such as, for example, protective colloids, adhesives, thickening agents, thixotropic agents,
40  penetrating agents, stabilizing agents, sequestering agents and the like. More generally,
these compositions can be combined with all the solid or liquid additives according to
conventional formulating techniques.
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The surface-active agent content of the compositions according to the invention is
advantageously between 1% and 40%, preferably between 1% and 10%, and more
30  preferably between 1% and 5%.

The pesticidal composition according to the invention can be in fairly diverse,
solid or liquid forms.

35 Wettable powders (or powder to be sprayed) generally contain 1 to 90% of active
material(s), as well as, in addition to the solid vehicle, from 1 to 30% of a wetting agent,
from 1 to 20% of a dispersing agent and, when required, from 0.05 to 10% of one or more
stabilizing agents and other additives, such as penetrating agents, adhesives, anticlumping
agents, dyes, and the like.

40 . o

To obtain powders to be sprayed or wettable powders, the active materials are
intimately mixed, in suitable mixers, with the additional substances and the mixture is
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The active material content of these granules is generally between 0.01% and

90%, and preferably between 0.02% and 85%.

25 The remainder of the granule is essentially composed of a solid filler and,
optionally, of surface-active adjuvants which confer water-dispersibility properties on the
granule. These granules can be essentially of two distinct types according to whether the
filler used is soluble or insoluble in water. The filler can be inorganic or organic,
including urea, kaolin and bentonite. The granules advantageously comprise surface-

30 active agents (in a proportion of 1 to 20% by weight of the granule), of which more than
half consists of, for example, at least one dispersing agent, and the remainder consisting
of wetting agents.

It is also possible to add other adjuvants such as antifoaming agents.
35
The granule according to the invention can be prepared by mixing the necessary
ingredients and then granulating according to several known techniques (granulator, fluid
bed, atomizer, extrusion, and the like). The preparation generally finishes with a crushing
followed by a sieving to the desired particle size. It is also possible to use granules
40  obtained as above and then impregnated with a composition containing the active
material(s). '
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25 A particularly preferred composition is a suspension concentrate comprising, by
weight:
Spinosad 1-50%
Surfactant (nonionic) ' 1-5%
Dispersant (anionic) 1-5%
30 Antifoam agent (silicone emulsion) 0.5-2%
Stabilizer(s) (mixture of polysaccharide and
colloidal magnesium aluminum silicate) 0.5-2%
Preservative 0.1-0.5%
Propylene glycol 3-15%
35 Water to 100%

Another method for delivering the spinosyn to the locus is by way of a poultry
feed ration comprising a spinosyn, preferably spinosad, and a poultry comestible carrier.
When this poultry ration is orally administered to the poultry species, much of the

40  spinosyn passes through the bird’s system and is excreted in the feces, either as parent
compound or active metabolites. As a result, the spinosyn is delivered to the environment
(litter and excrement) in which the beetles live.
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organic liquid in which the active material (s) is/are insoluble or nearly
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the invention is a poultry feed ration for controlling a darkling, hide or
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formulation that is applied to the site, i.e., the greater the volume, the greater the dose of

20 the active agent. It is recommended to apply a sufficient volume of the formulation to
thoroughly wet the site being treated, especially if quantities of organic matter, such as
feed or manure, are present. For example, when applying a formulation containing from
400 to 2000 ppm of spinosad, a volume of application would be from about 10 mL up to
about 2 liters of diluted spray per square meter , with a typical volume of application

25  being about 0.03 to 1.0 L of diluted spray per square meter .

Solid formulation types, in particular granules and dusts, that are applied to floors,
litter or manure are applied at rates according to the amount of organic matter and the
level of infestation but are generally applied between 0.5 and 50 grams of a spinosyn per

30 100 square meters of surface area, depending on the concentration of spinosyn in the
formulation.

For oral administration, premix poultry feedstuff and poultry feed ration, spinosyn
is preferably admixed with suitable carriers commonly employed in animal husbandry.

35  Typical poultry comestible carriers include corn meal, soybean meal, alfalfa meal, rice
hulls, soybean mill run, cottonseed oil meal, bone meal, ground corn, corncob meal,
sodium chloride, urea, cane molasses and the like. Such carriers promote a uniform
distribution of the active ingredient in the finished feed ration thereby ensuring proper
distribution of the active ingredient throughout the feed. The poultry premix of this

40 invention will contain about 1 to about 95 percent by weight of active ingredient, and
more typically about 5 to about 50 percent by weight. The effective amount to be
administered in the poultry feed ration will vary somewhat depending upon the particular
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about 5 to about 95 §fgemby wei ght of active ingrediggl, and nore
typically about 5 t%hagopotl 2§,Q percent by weight. The ef 638“ ve anount to be

Veegum™ (granular) 1.05
Proxel GXL™ 0.20
Antifoam C™ 0.21
30 Distilled water 74.66

The composition ingredients are combined and mixed to substantial uniformity,
and when combined with the spinosod suspension concentrate are similarly blended to
substantial uniformity.

35

The 480 g/L suspension concentrate (S.C.) used in Example 4 is commercially
available and was obtained from Dow AgroSciences, 9330 Zionsville Road, Indianapolis,
Indiana, USA 46268-1054.



adm nistered in the poultry feed ration will vary sonewhat dependi ng upon
the particular WO 03/030644 PCT/ US02/ 29838 -11 poultry species being
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mllion (ppm of total daily feed intake. Such amount will provide a dosage
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suspensi on concentrafie wt wel g a conpos
cont ai ni ng@sH "dfedl ent Percent by weight Propylene glycol 10.34 Pluronic
P-123 TM 8.80 25 Enery 5366TM 4. 54 Rhodopol 23TM 0. 20 VeegumlIM (granul ar)
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humidity in an incubator.

They were examined daily for 2 days post-treatment to determine the effect of
spinosad on stages of the darkling beetle.
20
At all 3 concentrations (200, 400 and 800 ppm) tested, spinosad affected all of the
beetles. The adult beetles were more severely affected and died more quickly, while the
larval stages were alive but in an immobile catatonic state. The 200 ppm dose was less
severe in its overall effects than the 400 and 800 ppm doses, which were similar in their
25  effect on the beetle stages. The larval stages were clearly moribund. The control beetles
appeared normal during this same time period post-treatment.

Example 2: Activity of Spinosad Against Darkling Beetle
By using substantially the same procedures described above in Example 1, except
30  as stated below, the in vitro insecticidal activity of an aqueous formulation of spinosad
against larval and adult stages of darkling beetle is evaluated. The spinosad (a.i.) spray
solution is made up from a 192 mg/mL active ingredient (a.i.) concentrate solution in N-
methyl-2-pyrrolidinone that is diluted with distilled water to afford concentrations of 200,
500 or 1000 ppm (520 mL, 1300 mL or 2600 mL concentrate). The control solution is
35  made by adding 260 mL of NMP to 500 mL of distilled water. The petri dishes are
examined daily for three days post-treatment.

At all three concentrations, the beetles are affected substantially the same as
described above in Example 1.
40
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descri bed above in Exanple 1, except 30 as stated below, the in vitro

nsscticldal st % ATk P 2
solution is made up f Sdn 9 fiRia é?éltreeté‘“i"ﬁ@?t@(ﬁp’é‘ﬁfa (a i.) concentrate
solutizbn in_ N nethyl-2-pyrrolidinone that is diluted with distilled water

to afford goncentrati ons of PRfbent ﬁQ@u&fon],qqgctmrn,(@.ZQemﬁ 1300 nL dr 2600
nL concent fat eAmouh{-JOlcon trol solution is

Spinoesad (ppm)

Week(s) after Treatment

1 2 3 4 5 6
400 0 583 35 0 0 0
800 58 84.7 91.5 59 0 0

*Compared to control

As Table 1 shows, when spinosad at 400 or 800 ppm was sprayed on active litter
beetle populations in infested chicken bedding with growing chickens present, the beetle
25 population was reduced for up to four weeks post treatment.

Example 4: A Dose Study of the Efficacy of Spinosad
A field efficacy study was carried out to evaluate the efficacy of spinosad in a
suspension concentrate (480 grams/liter, 44.2 percent by weight) administered as a
30  premise and litter spray for the control of Darkling Beetle (Alphitobius diaperinus). The
study was carried out according to the following schedule:
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All beetle evaluation data was collected for these days to
evaluate the test substance(s) under study.

Day +49

Birds weighed. Termination of the study.

10

15

20

Spinosad (90% Factors A and D (ratio A/D: 87/13); Inert Ingredients: 10%) in a
suspension concentrate (480 grams active ingredient per liter, 44.2%) was applied once on
day minus 1, prior to population of the premises with animals. The suspension
concentrate was diluted with water, mixed, and the appropriate concentration applied on
day minus 1 of the live phase and prior to the population of the pens with day old

chickens. The test substa

nce was applied to the poultry litter using a 4-gallon Cooper

Pegler NSI 16 sprayer. The sprayer was calibrated by timing (minutes/seconds) the period
it took the sprayer to deliver one US gallon (3.785 L) of water. This procedure was
repeated 5 times. A pen spraying sequence was then assigned to the pens and pens were

sprayed in this order to m

Inimize cross-contamination.

The volume of suspension applied to the litter was either 1 or 2 gallons/1000 ft2

(40.1 mL or 81.5 mL per

square meter) of the test substance. The sprayer’s rate of

delivery, as determined by the water spray test was approximately 3 minutes, 22 seconds.
This rate of delivery was maintained during the spraying of all pens.

The poultry facility (litter only) was treated prior to the placement of birds so that

no animals were exposed

to the test substances. Ross X Ross Broilers were purchased

from PECO Farms, Gordo, AL. One day old birds, 1,250 straight-run male and female
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Uncovered food and water sources/containers were not present during the spray
application.

25 All poultry exposed to the litter and/or premises that were sprayed with the test
substances were observed for 49 days after the placement of the animals in the facility.
There were no adverse effects observed during the conduct of this study that were
attributed to the active agents.

30 The study was initiated when a sufficient beetle population existed. The
satisfactory baseline level of adults and larvae was determined as an average number per
trap per 100 ft2 (9.29 square meters).

The facility/pens to be treated were not treated with any other insecticide during
35  the 30 days prior to treatment.

The birds were observed twice daily from the day of arrival until the study was
completed looking for, by pen, signs of disease, mortality, and unusual circumstances.
Amprolium at 0.0125% was used as an anticoccidial in the starter ration only. No other

40  medications or growth promoters routinely employed in commercial rearing operations
for broiler chickens were administered to the birds during this study. All birds were given
their standard vaccinations.
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on day 3, 7, 14, 21, 28, 35, 42 and 49 during the conduct of the live phase of this study.

On day 49, all birds were weighed and the live phase of this study completed.

There were four concentrations (400 ppm, 600 ppm, 800 ppm and 1600 ppm) of
30  Spinosad applied to each of 8 pens at a rate of either 1 or 2 gallons per 1000 square feet
(40.1 or 81.5 mL per square meter) per pen on day minus 1 of the live phase of this study.
The calculated Rate of Application (ROA) was approximately 0.5 gal. or 1 gal./504
ft2/pen (1.89 L or 3,785 L/46.8 square meters per pen). One pen was a negative control
pen and one pen was a positive control pen (Tempo Insecticide SC Ultra, Bayer Animal
35  Health).

Tap water was the solvent used to dissolve the test substance(s). The litter was
pine wood shavings obtained from a local supplier, Peacock Timber of Troy, Alabama.

40 The average number of beetles divided by 504 fi2 (46.8 square meters) equaled
176.8 beetles/square foot/each pen (1904 beetles/square meter/each pen) at the start of the
live phase.
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dressed
Cargill/Nutrena feed mill located in Montgomery, AL.

25 The birds were fed, during the live phase, a commercial type starter crumble ration
from day O to day 28 of the study. On day 28 the birds were switched to a Finisher Ration
supplied by Cargill/Nutrena Feed Division and remained on this ration until day 49 of the
study. The birds were provided the appropriate feed (ad libitum) from the time they
arrived at the research site until the trial was completed. Although the product directions

30 called for Tempo to be administered at 8 mL/1000 ft2 (8 mL/92.9 m2), the product was
inadvertently formulated and administered at 16 mL/1000 ft2 (16 mL/92.9 m?2).

Results
Table 1: Adult and larvae Darkling Beetle tube trap counts and percent control compared
35  to the negative control (water; O ppm)
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TA = Test Article

ROA = Rate of Application

Note: All counts are a total of 4 tube traps per pen.

When compared to control (water only) the positive control (Tempo) presented
98.79% of control. Spinosad at 1600 ppm in one gallon (3.785 L) of water had the best
performance level at 99.11% of control. There is a presumptive dose response within the
Spinosad treatments in one gallon (3.785 L) of water. There is also a presumptive dose
response within the Spinosad treatments mixed into 0.5 gallon (1.89 L) of water. In the
presence of 176.8 beetles/ft2 (1904 beetles/square meter average/pen) the Spinosad
treatments had an average overall efficacy rate of 93.55% of control. The 400 ppm level
of Spinosad in 0.5 or one gallon (1.89 or 3.785 L) of water seems to be the least
efficacious of the Spinosad treatments and the 1600 ppm levels the best.

Spinosad Suspension Concentrate was effective at reducing darkling beetle
infestations at levels at and above 400 ppm, applied at either 1 or 2 gal/1000 ft2 (40.1 or
81.5 mL per square meter) up through 30 days of the last phase when compared to the



Research Council recommendations for poultry, based on Nutrient
Requirenents of Poultry, 9 h. Revised Edition, 1994. Al feed utilized in
this tri avovae3@roduced at the Cargill/Nutrena feed m || pPoaoEshesss

Mont gomery, AL. 25 The birds were fed, during the Iive phase, a conmerci al
type starter crunble ration fromday Q9to day 28 of the study. On day 28
the birds were swtched to a Finisher Ration supplied by Cargill/Nutrena
Feed Division and remained on this ration until day 49 of the study. The
bi rds wer goptew ¢! { FeenneppBpimosaslt Sspensn(Guacertisite wag effective atredudimg t hey
arrived aiaikhiag bearanfhtatoistit Wikislabbe400rppah, appBedadRhat esk 2 Alitibovgd t he

pr oduct d 3 T t I 000 ft2
(8 niio2. géu St ot ?ﬁ%ﬁ“ﬂe‘eﬁ B0 5, SEL APl cBpihkd 000, 11
at 16 ni/ 10 §‘§V?i t Spﬁ@é ftr%atm%.tmereleff%&&u? i gAec gy vae
Dar kl i fig Beskiihg beatlsanfestaporsonvimnsoapdredds dentegativet qootrocmrep theedd dagdiveo t he
negatl ve gg&g%rp@ho&water 0 ppm WO 03/030644 PCT/ US02/29838 TAI Conc. ppm
1 Day 3 Day 7 Day 14 Spinosad 1600 0.5 0 0 O 16 10 Spinosad
80005000912 Tenpo 16m/ al 1 01 0 7 5 Spinosad 600 0.5 01 0 1 10
Ne Cont 0 1 0 31 66 61 SpPaydddubgdmapdataSummaryi3 Spinosad 400 1 0 0 O
8 10 Spinosad 600 1 0 0 0 3 1 (1opil RePago H@Ay490 1 1 2 0 Spinosad 1600 1 O
00 19 TA Day 21 Day 28 Day 35 Day 42 Day 49 Trt. Means % of control

o3 o5, 7o emenf, Rpfleclruddh | SPH9SEC o ol Lt LUkt 00 788 727 1450
282 ----4-- Spaigsedad 271600 35 [110.384. 44] 84, 39 Sp nos¥dl 935 20 22 253 81 43
84.77 Spinosad 11|35 49 21 18 1#89b) 10| S inosad 6 23 15 24 26 11 96. 13
Spinosad 800 0.5 gal. 93 96.70
(1.89L)
Tempo 16 ml/gal 1 gal. 34 98.79
(3.785L)
Spinosad 600 0.5 gal. 137 95.13
(1.89L)
Neg Cont 0 1 gal. 2816
(3.785L)
Spinosad 400 0.5 gal. 443 84.27
(1.89L)
Spinosad 400 1 gal. 429 84.77
(3.785L)
Spinosad 600 1 gal. 138 95.10
(3.785L)
Spinosad 800 1 gal. 109 96.13
(3.785L)
Spinosad 1600 1 gal. 25 99.11
(3.785L)

Example 5: Beetle Control Premix Feedstuff for Chickens
15
A typical spinosyn-containing premixes for chickens is prepared using the
ingredients and amounts shown in Table 2.
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of Cont r oladmBpstroeadf HeGPindsad wahické®s. 97. 19 (1.89 L) Spinosad 800 0.5 gal.
93 96.70 (1.89 L) Tenpo 16 m/gal 1 gal. 34 98.79 3.785 L) Spinosad 600

0.5 gqlo 137 95.13 Example 6: Beetle-Control Chicken Feed Ration

A beetle-controlling chicken feed ration is prepared by diluting a premix as
described in Example 5. This premix is blended to uniformity and admixed with a typical
poultry complete feed ration (typical feed ingredients are listed in Table 3) to provide a

15 rate of spinosad effective to control beetles in the animals housing when it is excreted by
the birds after ingestion.

Example 7: Beetle-Control Chicken Feed Ration

20 A beetle-controlling chicken feed ration is prepared by mixing the ingredients
shown in Table 3.
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'Vitamin premix provides 3000 IU of vitamin A, 900 ICU of vitamin D3, 40 mg.

of vitamin E, 0.7 mg. of vitamin K, 1000 mg of choline, 70 mg. of naicin, 4 mg of

pantothenic acid, 4 mg of riboflavin, 100 mcg of vitamin B12, 100 mcg of biotin and 125
mg of ethoxyquin per kg of complete feed. *Trace mineral premix provides 75 mg of
manganese, 50 mg of zinc, 25 mg of iron and 1 mg of iodine per kg of complete feed.

10



the birds after ingestion. Exanple 7: Beetle-Control Chicken Feed Ration 20
A beetl e-controlling chicken feed ration is prepared by m xing the

i ngredi erve 03@boswn i n Table 3. WD 03/ 030644 PCT/ US02/ 2983&CTARL2/IBbBS e 3:
Beet| e- Control Chicken Feed Ration Ingredients Percent by Weight |bs/ton

G ound yellow corn 65.9 1318 Aninmal-vegetable fat 1.53 30.6 Corn dut.
neal (60% 4.0 80 Soybean Meal (48% 19.19 383.8 Fish neal - nenhaden 2.5
50 Dical cium phophate 1.01 34.2 Feather nmeal - Hydr. 2.50 50 Ground

| i mestone CLABMY6.6 Salt 0.30 6 Vitamn Prem x sup. 1 0.50 10 Trace

m neral prem x sup. 2 0.10 2 Methionine Hyd Anal. 0.15 3 Lysi ne Hyd.

Anal . 0.29 5.8 Spl nqQsa 10 . TOTAL mx provi des
2000 10 of ui tdmn A iEnEd Fossonrro s ghiiTinge E@O%ﬁeﬂ%spéi?‘e%f? W& 0.7 ny.
of vitam delverngimapguliy fecillvitna locps ofiptestationr dgays tobaprotsttedpamt ot heni c
acid, 4 ngffodtiveiteedd @mntrollink@ehamgobfrontilani. ro BO Lper iQhramgtendf di ot i n and
125 ny of l%ggzlxqu n per kg of conplete feed. 2Trace m neral prem X

provi des 7% ng of nmanganese, 50 ng of zinc, 25 ng of iron and 1 ny of

i odi ne per kg of conplete feed. 10 WD 03/030644 PCT/ US02/ 29838 -22- CLAI M5
1. A methadd forThesethoddficlgmd wherkinithgyspnosiin despiwsad.e speci es conpri si ng
delivering in a poultry facility to a locus of infestation or |ocus to be

pr ot egheds an Srehl ARk of1ARA | FerEAThE BLokie N RURIIY b&e! TOm 10 M to 2.0 L

per square’ meter

4. The method of claim 1 wherein the beetle is a hide beetle.
5. The method of claim 2 wherein the locus is a facility where chickens are
15 raised.
6. The method of claim 2 wherein the locus is a facility where turkeys are
raised.
20 7. The method of claim 2 wherein from 30 mL to 1.0 L per sciuare meter of

spinosad is applied.

8. A method for controlling a darkling or hide beetle species in poultry litter
comprising administering to poultry a poultry feed ration comprising 100 to 5000 ppm of
25  spinosad and a poultry comestible carrier.

9. A method of claim 8 wherein from 250 to 1000 ppm is administered.

10. A poultry litter composition comprising poultry litter material and 1 to
30 2000 mg/kg of spinosad.

I1.  Use of spinosad, or a pharmaceutically acceptable salt thereof for the
manufacture of a composition for controlling darkling or hide beetles in a poultry facility.

35 12.  Use according to claim 11 where from 30 mL to 1.0 L per square meter of
spinosad is applied.

13.  Use of spinosad, or a pharmaceutically acceptable salt thereof for the
manufacture of a poultry feed composition for controlling darkling or hide beetles in
40  poultry litter.



spi nosyn. 2. The nethod of claim 1 wherein the spinosyn is spinosad. 10 3.
The nmethod of claim1l wherein the beetle is a darkling beetle. 4. The

met hod ofwoloaiosoed4 wherein the beetle is a hide beetle. 5. pCrasombdsesl of
claim2 wherein the locus is a facility where chickens are 15 raised. 6.
The nethod of claim?2 wherein the locug3is a facility where turkeys are
raised. 20 7. The nethod of claim2 wherein from30 nL to 1.0 L per square
nmeter of spinosad is applied. 8. A nethod for controlling a darkling or

hi de beet!| e spdédi es Usa aguding yo ¢laim &3 whermpsaidpagtrathed compesifigrycantaipoul try
a poul try 1fte@do0 pirh @ s§iA6RAH S a PlarkReltRafP A pRABIQhIt tiPectPi NOsad and a
poultry conestible carrier. 9. A nmethod of claim8 wherein from250 to 1000
ppmis adm nistered. 10. A poultry litter conposition conprising poultry
litter material and I to 30 2000 ng/ kg of spinosad. 11. Use of spinosad,
or a pharmaceutically acceptable salt thereof for the manufacture of a
conposition for controlling darkling or hide beetles in a poultry facility.
35 12. Use according to claim1l where from30 nL to 1.0 L per square neter
of spinosad is applied. 13. Use of spinosad, or a pharmaceutically
acceptabl e salt thereof for the nmanufacture of a poultry feed conposition
for controlling darkling or hide beetles in 40 poultry litter. WO

03/ 030644 PCT/ US02/29838 -23 14. Use according to claim 13 wherein said
poultry feed conposition contains | to 1000 ppm of spinosad or a
pharmaceutically acceptable salt thereof.



