SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

DELEGATURA PROPIEDAD INDUSTRIA

Division Qﬂ Qs \

PATENTE DE INVENCION

- ENTRADA EN FASE NACIONAL w
21 EXPEDIENTE No Ob 5@

s« TITULO ___METOpO BE PROTEGER SEMILUAS TRATADAS CON UN AGENTE FITOTOXICO

51 CLASIFICACION INTERNACIONAL

71 SOLICITANTE __MONSANTO TECHNOLOGY LLC

DOMICILIO ST LOUIS, MO 63167, ESTADOS UNIDOS DE AMERICA

76 APODERADQ __JUAN PABLO CADENA SARMIENTO

2> SANTAFE DE BOGOTA,D C

{FORMA P 10) . Oficina de Comunicaciones



Pty o PETITORIQ et

P

AS: 97.045
B L e 13 EX;
i padirarion PerATAR :ﬁpgaia o
’ 3 ; v (D) E-Rh-9 s i redsiidy
Induistria v Comerélo aite ¢ 81 PLAIEN T RS G
SUPERINTENDENGIA Degendeacie 70
FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL
1 SOLICITUD DE: _
[X] Patente de Invencion. [ ] Patente de Modelo de Utiidad.
[ ] capitubol. X Capitulo II.
2 Nombre: MONSANTO TECHNOLOGY LLC.
IDENTIFICACION
SOLICITANTE Direccion: 800 North Lindbergh Boulevard, St. Louis, —
(7) MO 63167, Estados Unidos de América | C.C. [ NT [
) Nacionalidad o Dommicilio: Estades Unides
Lugar de Constitucion: Estados Uridos ce. LI om [
Telefono: Fax: Cual
E-mal Numero
3 Nombre: JUAN PABLO CADENA SARMIENTO | IDENTIFICACION
REPRESENTANTE | Direccion: Cra. 7 No. 16-56 Piso 9 cc. X NT []
0 APODERADO CE [J Oro [
Teléfono: 380-2200 - Fax; 380-2700
E-mail: Cua
Numero_80.410.337 TP_57492
4 Nombre: Jawed Asrar, Viadimir O. Bekker, Yiwei Ding
INVENTOR(ES) | Direccion: 14949 Royal Brook, Chesterfield, MO 63017, US; 32 Forsythialane, Olivette, MO
72) 63132, US; 423 Castle Pines Court, Ballwin, MO 63021, Estados Unidos de América
(Respectivaments)

Nacionalidad o Domigilio: Estados Unidos de América {(Respectivamentse)

5 PCT(86)
Solicitud Internacional No.  _PCT/US2003/036178 Fecha __14-11-2003
Publicacion Internacional No. WO 2004/049778 A1 Fecha . 17-06-2004

6 Titulo (54); _ METODO DE PROTEGER SEMILLAS TRATADAS CON UN AGENTE FITOTOXICO

7 Clasificacién Internacional (51)

8 Prioridad (33) Pais de Origen (32) Fecha (31) Nimero de Solicitud

us 03-12-2002 60/430,572

st X NO L]

N pr————

'.,\1 L
-‘,.

i " it B
A‘\t iy '.7 _._',\_‘ AN, N TR A B T L Rt e

*‘Fecha 27 0520051

Instruccicnes para el dilgenciamiento del presente formulano, ver reverso de esta pagina.

ARG SERON IR



-
[ =]

LXK LXK

[]

X OO

ANEXOS

Comprobante de pago de la tasa de presentacion de la soficitud. $443.000

Documento que acredita la existencia y representacion legal cuando el solictante sea persona juridica.
Poderes, sifuere el caso Fotocopia autenticada

Documento de cesidn del inventor al solicitante o a su causante.

Declaraciones

Copia de la solicitud intemacional. (Resumen, descripcion, revindicaciones, dibujos)

Traduccion de la solicitud intemacional al castellanc. {Resumen, descripcion, reivindicaciones, dibujos)
Copia de! examen preliminar efectuado por la IPEA.

Traduccion del examen prefiminar efectuado por la IPEA.

De ser el caso, copia del contrato de acceso

De ser el caso, documento que acredite la licencia o autonzacién de uso de conocimientos tradicionales de las comuni-
dades indigenas.
De ser el caso, cerfificado de depdsito del material biciégico
Arte final 12x12.
De ser el caso, informacion sobre ofras solicitudes de patente o titulos obtenidos en ef extranjero por el mismo titufar o su
causante, relacionadas parcial o totalmente con la invencion de esta solicitud

Reivindicaciones Modificadas
Otros Tarjeta de Propietarios
Documento de Prionidad

11 FIGURA CARACTERISTICA:

12

Solib laconcesion do apatente,

410,387 de Usaquén T.P. 574920l CS.J.

4
WA N
N

4

Inetriirrinnac nara la nracantasiAn da lae anavas unr rovnren da acta nAanina




L

SUPERINTENDENCIA DE INDUSTRIA ¥ CGMERCIO

LY

RECIBD OFICIAL BE CAJA
FECHA

05 - 9,50
¢ ABRIL 22 DE 2005

i394 CONSTIGNACION 1t

DEPOSITANTE

TIPO PAGD

BRIGARD & CASTRD LTDA  COMSIGMRCION  BANCO POPULAR

i C O NCEPTO

CANT  RENTISTICO

1 50005-01-01 SGLICITUDES

S0  CUATROCIEWTOS CUAREMTA ¥ TRES MIL PEGOS

RESPONSABLE

~ T ~ ™
800176089 2 PTRITC £
R haprye F'\F“ W 59 o
Fﬂ='“‘%1‘nl=ﬂm ja1 pRCEDHT
T mbe \ :" eI ¥ wyoe rocor T
CUENTA No PAGD FECHA PGOD Vr PASD
030 00110-4 TS0 2270472005 33,870,000 00
121314

CONCEPTD TOTAL COMCEPTD
1 TRAMITES DE BOL DE PATENTE EE IN £43,000 00
TOTAL ] 443,000 00

RECIBO DE CAJA APLICADD AL EXPEDIENTE Mo




/g ro4,

[ 4

(12) INTERNATIONAL APPLICATION PUELISHED UNDER THE PATENT COOFERATION TREATY (PCT)

(43) International Publication Date
17 June 2004 (17.06.2004)

PCT

(10) Internabonal Publicabon Number

WO 2004/049778 Al

(51) International Patent Classification?

(21) Internationa] Application Numbesr-
PCT/US2003/036178

(22) International Filing Date:
14 November 2003 (14.11.2003)

(25) Filing Language: English
(26) Publlcation Langsage: Engilsh
(30) Priority Date:

60/30,572 3 December 2002 (03 12.2002) US

(71) Applicant (for all designased States except US) MON-
SANTO TECHNOLOGY, LLC [US/US] 300 North
Lindbergh Boulevard, St. Loais, MO 63167 (US).

(73 Inveniors, snd

(75) Inventors/Applicants (for US only) ABRAR, Jawed
[US/US] 14949 Royal Brook, Chosterfleld, MO 63017
{US). BEKKER, Viadimir, Q. [US/US] 32 Forsytim
Lane, Olivette, MO 63132 (US). DING, Yiwel [US/US]
423 Castia Pines Court, Ballwan, MO 63021 (US).

(74) Agent: NELSON MULLINS RILEY & SCARBOR-
OUGH, LLC,P.O. Box 11070, Columbaa, SC 29211 (US).

A0IC 106 (81) Desiguated States (nationaly AB, AG AL, AM

AU
AZ, BA.BB BG BR,EW BY BZ,CA mm&.
CU CZ DE, DK, DM, DZ, BC, ER, BG: BS, FI, %9“GD,
GE,GH, GM HR,HU ID, IL, IN IS, JP KE, KG, KP KR,
KZLC LK, LR LS, LT LU LV MA, MD, MG MK, MN
MW MX, MZ, NI, NO, NZ, OM, PG PH, PL, PT RO,RU
SC,SD, SE,SG SK, SL,SY TI, TM, TN TR, TT TZ, UA,
UG US UZ VC. VN YU ZA, 2M, ZW

(34) Designated Stntes (regional): ARIPO patent (BW GH,
GM, KB, LS, MW MZ, SD SL, 87, TZ, UG, ZM, ZW),
Bomsuan patent (AM AZ, BY KG KZ,MD, RU T] T™),
Eoropesn paiant (AT BE, BG CH, CY CZ, DE, DX, EE,
BS,FLFR,GB,GR,HU IR IT LU MC, NL,PT RO, SE,
81, SK, TR), OAPI1 petent (BF BJ CF O, CI, CM, GA,
aGN GQ, OW ML, MR, NE, SN TD, TQ).

Puohlished.

— with international search report

=— before the expiration of the time Umit for amending the
claimr and to be republivhed In the event of recelpm of
amerxdments

For two-lstter codes and other abbreviations refer so the "Guld-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular irsue of the PCT Gazette.

47049778 A1 | LY 6 0

(56) Tihe: MBTHOD OF FROTBCTING SBEDS TREATED WITH A PHYTOTOXIC AGENT

8 (57) Abstract: A method of improving germination rate in peshcxde-trested plant seeds wivolves formung a pesicide-free polymer
P~ coating on a plant seed befiora treating the seed wnth a pesticide, where the type of polymer and tha coahng tincimess are designed to
block phytotoxic contact of the pesheids with the sead winle allowing sufficient transfer of oxygen 0 mmntain the med » viability
o and sufficrent transfer of mostare under environmental conditions normally encountered by the seed after planting to enable its
germination, and then treating the coated plant seed with a pestiads. Seeds that have bean treated by this method, and plants that

am grown from the treated seeds are also describad.



10

15

s

WO 2004049778 PCT/US2003/036178

METHOD OF PROTECTING SEEDS TREATED
WITH A PHYTOTOXIC AGENT
BACKGROUND OF THE INVENTION
CROSS REFERENCE TO RELATED PATENTS AND PATENT
APPLICATIONS

[0001] This application clamms the benefit of U S Provisional Patent
Application Serial No 60/430,572, filed December 3, 2002, which is
incorporated by reference hereln in its entirety
(1)  Fleld of the Invention
[0002] The present invention relates to a method of protecting seeds
that are to be treated with a phytotoxic agent, and In particular, to a
method for improving the germination rate of phytotoxic agent-treated
seeds Also included are seeds that have been treated by the subject
method, and plants that grow from such seeds
(2) Description of the Related Art:
[0003] A significant fraction of plant seed Is now treated with one or
more agrochemicals, such as pesticides, inoculants, growth factors, and
fertifizers, in order to controt pesats and diseases, {o provide nutrients,
stimulate gemination, and enhance the grawth of the seediing Some of
the agrochemicals that are useful in controlling pests and diseases can
also be toxic to the seed and to the plant that sprouts from the seed Such
phytotoxe activity limits the amount of these agrochemicals that can safely
be applied to the seed
[0004] One undesirable effect of phytotoxicity Is the reduction of the
germmination rate of seeds that have been treated Typically, the
germination rate of seeds that are treated with a phytotoxic agent
decreases with time after the agent has been applled, thereby imiting the
shelf Iife of the treated seeds Sometimes extraordinary measures, such
as in-field seed treatment, or treatment immediately before planting, are
required to avoid senous dameage to the crop It has also been recagnized
that phytotoxdc damage' to seed by agrochemical agents may be
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exacerbated by exposure of the seed to environmental stresses, such as
coid, drought, and the ke

[0005]) Phytotoxiclty of agrochemicals has been dealt with In several
ways. The inclusion of safeners — chemicals which amelorate the
phytotoxic affects of agrochemicals, such as herbicides — along with the
seed, Is widely used, but this requires the appiication of an additional,
often expensive, chemical component to the seed

[0008] Another way to overcome the phytotoxic effect Is to sncapsulate
the agrochemical agent in a matrix, often a polymer, which limits the
movement of the agent See, e g, US Patent 6,320,319 to Pugllel et a/
This method can limit the contact of the agent with the seed and the
emerging seedling, while permitiing the agent to become available later
dunng germination and Initial plant growth as the agent Is released from
the polymer matrix. The proper operation of encapsuiation technology
depends on careful matching of the physical and chemical properties of
the agrochemical and the encapsulating matrix. Neither one polymer
matrix, nor one encapsulation process, is sultable for encapsulation of all
agrochemical agents now In use for seed treatment

[0007] Agrochemical agents can aiso be included in seed coatings,
which can limit the mobility of the agent. See, e g, U.S Patent No
6,190,318 to Stewart et a/, U.S Patent No 5,129,180 to Stewart, U.S
Patent No 5,127,185 to KojJimoto st a/, U S Patent No 5,044,116 to
Gago et &/, and U S Patent No 3,847,806 to Waits However, bacause
the active agent is distributad throughout the coating, some finite amount
of the agent, by necessity, comes in contact with the surface of the seed
Moreover, llke encapsulation, the chemical and physical parameters of the
matrix material must be matched with the properties of the achive agent in
order to obtaln the proper homogeneity for the coahng and to avold
cracking

[o008] It Is known to apply polymer coatings to seeda for the purpose
of reducing imbibitlonal chilling mjury See, NI, B-R, Alleviation of seed

mibitional chilling Injury using polymer flim coating, British Crop Protection

2
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Coundil Symposlum Proceedings, No 78, Pp 73-82 (2001), aiso, Taylor,
A G, Bean Improvement Cooperatlve, 30:30-31 (1987), Taylor stal , J
Hortrcultural Sci , 62183-189 (1987), Taylor, A. @ and J Kwiatkowski,
Polymer film coatings decrease water uptake and water vapor movement
Into seeds and reduce imbibltonal chiling injury, West et &/, Crop
Sclence, 25:841-844 (1985) But the combination of such coatings with
subsequent seed treatment with phytotoxic agrochernicals was not
described
[0008] It would be useful, therefore, to provide a method for reducing
phytotoxic Injury to seeds from phytotoxic seed treatment agents, which
method can be used with a broad range of agrochemical agents and
applled to a broad range of seed types.

SUMMARY OF THE INVENTION
[00010] Bnefly, therefore the present invention Is directed o a novel
method of improving the germination rate of plant seeds which are treated
with a phytotoxic agent, the method comprising forming a polymer coating
on the plant seed before treating the seed with the phytotoxic agent, where
the coeting s free of the phytotoxic agent and where the type of polymer
and the coating thickness are designed to block phytotoxic contact of the
phytotoxic agent with the seed while allowing sufficlent transfer of oxygen
to maintain the seed’s viablility and sufficient transfer of moisture under
environmental conditions hormally encountered by the sesd after planting
to enable its germination, and treating the coated plant seed with the
phytotaxic agent
[00011] The present Invention is also directed to a novel phytotoxic
agent-treated plant seed having an improved germination rate, each seed
comprising a plant seed having a phytotoxic agent deposited thereupon,
and having a polymer coating which Is free of the phytotoxic agent located
between the seed and the phyltotoxic agent, wherein the type of polymer
and the coating thickness are designed to block phytotoxic contact of the
phytotoxic agent with the seed while allowing sufficient transfer of oxygen
and molsture under environmental conditions normally encountered by the

3
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seed after planting to maintain the seed's viability and enable Its
germination
[00012] The present Invention Is also directed to a novel plant that Is
grown from a seed that ls treated by the method descnbed above
[00013] The present invention s also directed to a novel method of
producing en agronomic crop, the method comprising the stepe

a. providing plant seeds of the agronomic crop that have been
treated by the method described above,

b plantng the seeds, and

¢ cultivating the planted seeds and plants that sprout from the
seads
[00014] Among the several advantages found to be achieved by the
present Invention, therefore, may be noted the provision of a method for
reducing phytotoxic Injury to seeds from phytotoxic seed treatment agents,
which can be used with a broad range of agrochemical agents and appiled
to a broad range of seed types

BRIEF DESCRIPTION OF THE DRAWINGS
[00015] Figure 1 18 & graph showing the germation rate of sorghum
seeds in a warm gemination test as a function of days after treatment, for
seeds having no coating and having 10y and 50u coatings of Vinac XX-
210 polymer followed by treatment with a Conceplll safener and with
imidacloprid at levels of 0, 250 g, 500 g, and 750 g per 100 kg of seeds,
[000168] Figure 2 Is a graph showing the germination rate of sorghum
seeds In a cold gemmination test as a function of days after treatment, for
seeda having no coating and having 10u and 50 coatings of Vinac XX-
210 polymer followed by treatment with a Conceplil safener and with
imidacloprid at levels of 0, 250 g, 500 g, and 750 g per 100 kg of seeds,
[00017] Figure 3 Is a graph showing the gemination rate of sorghum
seeds In a warm germination test as a function of days after treatment, for
seeds having no coating and having 5p coatings of three different
Methocel polymere, where the coatings were followed by treatment with a

4
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Conceplil safener and with imidacloprid at levels of 0 and 250 g/ 100 kg of
seeds,

[00018] Figure 4 is a graph showing the germination rate of sorghum
seeds in a cold germination test as a function of days after treatment, for
seads having no coating and having 5u coatings of three different
Methocel polymars, where the coatings were followed by treatment with a
Conceplil eafener and with Imidacloprid at levels of 0 and 250 g/ 100 kg of
seeds,

[00019] Figure 5 Is a graph ehowing the germination rate of sorghum
seeds In a warm germination test as a function of days after treatment, for
seeds having no coating and having 10u coatings of either SB-2000
polymer, Vinac XX-210, Maitnn MO40, Alrflex 500, or Flexbond 289
polymers, where the coatings were followed by treatment with a Conceplil
safener and with Imidacloprid at levels of 0 and 250 g/ 100 kg of seeds,
[00020] Figure 6 ls a graph showing the gemnination rate of sorghum
seeds in a warm germination test as a function of days after treatment, for
seeds having no coating and having Si coatings of Malrin MO40,
Methocet ESLV, Methocel ES0LV, Methocel A15LV, Aliflex 500 + 1% talc,
Flexbond 288, and 51, 10, 20 and 50 coatings of Vinac XX-210, where
the coatings were followed by treatment with a Conceplil safener and with
imidacloprid at levels of 0 and 250 g/ 100 kg of seeds, and

[00021] Figure 7 is a graph showing the germination rate of sorghum
seads In a cold germination test as a function of days after treatment, for
seads having no coating and having 5p coatings of Maltrin MO40,
Mesthocel E3LV, Methocel ESOLV, Methocel A15LYV, Alrflex 500 + 1% taic,
Flaxbond 288, and 5, 10, 20t and 50u coatings of Vinac XX-210, where
the coatings were followed by treatment with a Conceplli safener and with
imidacioprid at ievels of 0 and 250 g/ 100 kg of seeds

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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[00022] In accordance with the present Invention, it has been
discovered that the germination rate of seeds that are to be treated with a
phytotaxde agent can be improved by forming a polymer coating, which Is
free of the phytotoxac agent, on a plant seed, and then treating the seede
with the agent it Is Important that the type of polymer that is employed for
the coating, and the coating thickness, are designed to block phytotoxic
contact of the agent with the seed while allowing sufficlent transfer of
oxygen to mainiain the seed's viabllity and sufficlent tranefer of molsture
under environmental conditions hormally encountered by the seed after
planting to enable its germination

[00023] In the present method, the terms "phytotoxic agent" refer to an
agricultural active ingredient that is phytotoxic As used hereln, the terms
"agricultural active ingredient' mean any chemical element, molecule, or
compound, or mbdure thereof, which has a bliological activity in a seed, a
plant, or a disease or pest of a sead or plant Such agricultural active
ingredients Include, but are not limitad to, pesticides, herblcides, fertllizers,
plant growth regulators, drugs, dyes, blological attractants, scents and
pheromones. Therefore, pesticides, herblcides, fertiizers, plant growth
regulators, drugs, dyes, blological attractants, scents and pheromones that
are phytotoxic are to be included as the phytotoxic agents of the present
invention

[00024] As used herein, an agent Is "phytotoxic™ If it causes harm or
damage to a plant or seed with which It comes In contact. Plant and seed
damage or harm mcludes, for example, stunting, chemical buming, yield
depression, mafformation, discoloration, lack of garmination, reduction in
gemination rate, death, and the Ilke

[00025] The subject method has been found to be especlaily useful
when the phyltotoxic agent is a plant growth regulator, a pesticide, ora
herblcide Exampies of pesticides that can be used as the phytotoxic
agent in the present Invention are acaricides, miticides, insachcides, nsect
repellants, fungicides, fungistats, molluscicides, rodenticldes, nematicides,
and bactericides
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[00026] [t is known that many of the most useful pesticides, herbicides
and plant growth regulators can be phytotoxic If they are allowed to
contact plants or seeds, and particularly if they are present m high
concentrations Nonetheless, 1t is often more effective, if not necessary, to
provide such agents at high concentrations in order to obtain the maximum
benefits that they can offer Consequently, it has been particulary difficult
to supply these phytotoxic agents In concentrated form, such as In
controlied release granules, coatings, or pellets, due to the harmful effect
that the agent can have upon the very seed or plant that it Is designed to
protect An important property of the present invention le that it permlits
the use of highly effective actives that are also phytotoxic Moreover, the
actives can be used at concentrations that are higher than would be
possible without the use of the phytotoxic agent -free polymer coating
[00027] One function of the polymer coating is to reduce phytotoxic
contact of the phytotoxic agent with the seed As used herein, the terrns
"phytotoxic contact' means contact of an amount of an agent with a seed
that is sufficlent to cause a phytotoxic effect. Bacause the phytotoxic
agent-free polymer coating reduces phytotoxic contact of the agent with
the seed, It extends the time that treated seed can be stored Also, the
treatment can be canied out at a time well before the seed is planted,
preferably at a ime that is aconomically attractive and convenlent for the
person applying the treatment. By way of example, when seeds are to be
treated with a peeticide, the present method can extend the shelf life of
pesticide-treated seeds by a factor of three times, or even more
Furthermore, the present method makes It possible to treat seeds with
significantly higher levels of pesticides than can normelly be used without
Incurring unacceptably low germination rates This can enhance the
effectiveness of the pesticide, and extend the time that the peshcide
remains active after planting For example, the present method pemmits
the use of two-times, three times, or even higher levels of pesticide,
without Incurring additlonal reduction in germination rates for treated
seeds
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[00028] it Is another advantage of the present method that it can be
used with a broad range of agrochemical agents, imespective of their
chemical or physical compatibiilty with the coating polymer The aspect of
applying a phytotaxic agent-free polymer coating to the seed before
applying a phytotoxic agent eliminates the need for careful matching of the
properties of the polymer and the agent

[00028] in the present method, when It Is said that a purpose is
*"Improving the germination rate” of plant seed, It is meant that plant seed
that have been treated by the present method have a higher germination
rate than similar piant seed that have been treated with the esame amount
and type of phytotoxic agent, but lack the phytotoxic agent-free polymer
coating that Is a feature of the present method, when both types of seeds
are exposed to the same environmental conditions and tested under the
same protocol for the measurement of germination rate Methods for the
measurement of germination rate are well known to those having ekill in
the an of seed sclence, and are described In more detall below

[00030] In the present method, a phytotoxic agent-free polymer coating
is formed on a piant seed before treating the seed with the phytotoxic
agent. The type of polymer and the coating thiciness are desligned to
reduce phytotoxic contact of the phytotoxic agent with the seed while
allowing sufficlent transfer of oxygen to maintain the seed’s viabliity and
sufficlent transfer of moisture under environmental conditions nomally
encountered by the seed after planting to enable Its germination After th
polymer coating has been formed, the coated seed I treated with a
phytotoxic agent. In preferred embodiments, the phytotoxic agent Is a
pesticide

[00031] Although the subject method can be used to treat the seed of
any type of plant, it is prefemmed that the seed s the seed of an agronomic
plant As those terms are used herem, "agronomic plant® refers to any
plant thet is cultivated by man, or from which is harvested parts or
products that are used by man Agronomic plants can be a gymnosperm,
a dicotyledon, or a monocotyledon
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[00032] Examples of agronomic plants which are useful in the present
invention include, without imitation, cereals {wheat, barley, rye, oats, nce,
sorghum, related crops, etc ), beet, pear-like frults, stone frults, and soft
frults (apple, pear, plum, peach, Japanese apricot, prune, aimond, cheny,
strawberty, raspbery, black berry, tomato, pepper, etc ), legumes (iddney
bean, lentil, pea, soybean), ofl plants (rape, canola, mustard, poppy, olive,
sunflower, coconut, castor, cocoa bean, peanut, soybean, com, etc ),
Cucurbitaceae (pumpidn, cucumber, melon, etc ), citrus {orange, lsmon,
grape frult, mandarin, Watson pomaelo (citrus natsudaldai), etc ),
vegetables (lettuce, cabbage, celery cabbage, Chinese radish, carrot,
onlon, potato, ete )}, camphor trees (avocado, cinnamon, camphor, etc ),
com, tobacco, nuls, coffee, sugar cane, tea, grapevine, hop and bananea.
[00033] In preferred smbodiments, the agronomic plant can be nce,
wheat, barley, rye, com, potato, carrot, sweet potato, sugar beet, bean,
pea, chicory, lettuce, cabbage, caulifiower, broccoll, tumip, radish,
spmach, asparagus, onlon, garlic, eggplant, pepper, celery, canot, squash,
pumpkmn, zucchinl, cucumber, apple, pear, quince, melon, plum, cheny,
peach, nectarine, apricot, strawberry, grape, raspbeny, blackberny,
pineapple, avocado, papaya, mango, banana, soybean, tomato, sorghum
and raspberries, banana and other such edible varieties [t ls more
preferred that the agronomic plant i1s selected from com, soybeans, cotton,
sorghum, rape {canola), rice, wheat, barley, and rye It ls even more
preferred that the agronomic plant Is comn, scybeans, or cotton

[00034] An Initial step in the present method Is forming a phytotoxic
agent-free polymer coating on a seed Any method that 18 known In the arnt
of polymer science can be used to accomplish the formation of the coating
on the seed In one preferred method, the coating can be formed by
providing a seed, and contacting the seed with a polymer The contacting
can be camnied out In any one of several ways For example, if the polymer
Is water soluble, a water solution of the polymer can be prepared and the
polymer solution can be applied to the seed - such as by spraying,
dipping, misting, or the llke For non-water soluble polymers, a
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liquid/polymer emulsion of the polymer can be fonmed, and the emulsion
can be applied to the seed & is preferred that the liquid in which the
emulsion Is formed Is water, and, in that case, the emulsion can be
referred to as a polymer latex. It is an important feature of the present
method that the polymer-containing medium that 18 used for the application
of the polymer to the seed Is free of a phytotoxic agent in order that the
application of the polymer to the ssed results in the formation of a
phytotoxic agent-free polymer coating on the seed

[00035] When It 18 sald that the polymer-contalning medium, or the
polymer coating, are “free of a phytotoxic agent®, it Is meant that any
phytotaxic agent that might be present in the medium or the coating Is
prasent at a concentration that is below a phytotoxic level The
concentration of a phytotoxic agent is consldered to be “below a phytotoxic
level® If seed coated with a polymer coating containing the phytotoxic
agent provide a warm-germ test germination rate at 30 days {as that test Is
described below) that is not more than 5% lower than the warm-germ teet
germination rate of similar seed having a similar polymer coating In which
the concentration of the phytotoxic agent Is zero

[00036] In preferred embodiments, the polymer coating Is applied
directly to the seed without intesvening material between the coating and
the seed.

{00037] it is prefemed that the polymer of the subject coating be applied
to the seed in the form of a film of a iquid suspension, dispersion or
emulsion As used herein, when describing the coating the term
“emulsion” will be understood to include all suspensions, dispersions and
emuisions. When the liquid in which the polymer 18 distributed Is water,
the emulsion can be termed a latex. it will be understood that when the
tarm “him" is used in this speacification, it genenally applies to the film of the
polymer amuision In liquid form after apphication to the seed, unless the
context supgests otherwise Likewise, the term "coating” applies to the
coating on the sead that is formed from the curing of the film When a film
contalning the polymer is applied to the seed, It Is preferred that the film
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substantially covers the surface of the seed However, while preferable,
such substantial coverage Is not required in order to obtain the advantages
of the invention

[00038] The polymer is added to the liquid under conditions that an
emuision 1s formed This can be done by the addition of finely milied
perhcies of the polymer to the liquid, or a liquid/ polymer mixture can be
subjected to high shear to form the emulsion Such emulsion-forming
techniques are well-known In the art.

[00038] The polymer can be added io the liquid in any amount, but the
concentration of the polymer in the emulsion that 18 used to form the flim
should be low enough to permit easy handiing and application of the
emuision to the seed — such as by spraying — and thorough distribution of
the film among the seeds so that the outer surface of each seod is
substantially covered However, the concentration should be high enough,
when used m combination with the other parameters of seed treatment, to
avold the loss of polymer from the seeds by dripping or pooling of the
emulsion [t is preferred that the concentration of polymer In the emulsion
at the time that a film of the emuision is appllied to the seeds 13 about 0.5%
to about 50%, by welight, more preferred Is a concentration of about 0.5%
to about 20%, by welght, even more preferred 18 a concentration of about
2% to about 20%, yst more preferred is a concentration of about 4% to
about 15%, by weight, and even more preferred is a concentration of
about 5% to about 11%, by weight

[00040] The amount of the polymer emulsion or polymer solution that is
added to the seeds is an amount that 1s sufficlent to provide a coating of
the deswed thickness After the film of the polymer emulsion or solubon
has been applled to the seed, It Is cured to form the polymer coating
When It Is sald that the film s "cured®, or when "curing the fllm” Is referred
to, what Is meant Is that a solld coating of the polymer Is formed from the
polymer In the film Curing Is often the result of drying of the liquid from
the film, but can also be camed out by chemical reaction, adsorption,
sequestration, or other forrs of polymer curing that are known in the art
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[00041] The subject coating la insoluble In water, as described above,
and Is present on at least some part of the outer surface of each seed It
ls preferred that the coating completely cover the outer surface of each
seed

[00042] It s preferred that the polymer coating that Is formed on the
seed comprises a substantial amount of the polymer It is preferred that —
after the coating is cured — the polymer coating contains a polymer, or
blend of polymers, in an amount of over 10% by weight. An amount of
50% by weight Is more prefemmed, 70% by weight |s yet more prefemed,
and 80% by weight Is even more preferred In some instances, ft ls
preferred that the coating consists essentially of the polymer

[00043] [f it is desirable, the coating can contain non-phytotoxic

matetials other than the polymer in order to serve as plasticizers,
emulsifiers, stabllizers, flllers, dyes, safeners, and the like Such materials

are well known in the art

[00044] A feature of the phytotoxic agent-free polymer coating Is that
the type of polymer and the coating thiciness are designed to reduce
phytotoxic contact of the phytotoxic agent with the sesed while allowing
sufficlent transfer of oxygen and molsture under environmental conditions
nommally encountered by the seed after planting to maintain the seed's
viablilty and enable its germination

{00045] The types of polymer that are useful for the present coating
include polymers that can be processed Into an aqueous solution and
polymers that can be processed into an aqueous latex emulsion
Polymers that form aqueous latex emulsions are preferred It Is preferred
that the polymers that are used In the present coating can form a fiim that
has good adheslion to the suriace of the seed — that Is, the cured film
adheres sufficlently tightly to the surface of the seed that It doea not
detach or abrade away during normal processing, storage and handiing It
Is further preferred that the polymers form films that are water insoluble,
but have sufficient permeabliity to moisture and oxygen to maintain seed
viabliity and pammit germination when the seed Is pianted
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[00046] Furthermore, it is prefeired that the polymer that Is used for th
present coating be one having a minimum film-forming temperature (MFT)
that is lower than a temperature that would hamm the seeds being coated
It 1s preferred that the polymer have a MTF of lower than 55°C, more
preferred of iower than 30°C, and even more preferred of lower than 25°C
Minmum film-fonming temperature can be determined according to ASTM
pracedure No D-2354 See, 6.¢,US Patent No 6,235,916 Bt Ina
preferred embodiment, the present method of coating the seed Inciudes
exposing the seed to a temperature that Is higher than the MTF of the
coating polymer In order to obtain an adherent and uniform film having few
or no pinholes

[00047] Examples of the types of polymers that can be used in the
present invention nclude water soluble polymers, such as maftodextrins,
methyicellulose, ethylceliulose, hydroxypropyiceliulose, and
hydroxypropyl/methyiceliulose, and water dispersible polymers, such as
vinyl acetate - ethylane polymers, ethylene-vinyl chloride polymers, vinyl
acetate polymaers, vinyl-acrylic polymers, starch-based polymers (such as
SB-2000), polyvinyl acstate -vinyl chioride polymers, vinyl chloride/ vinyl

acetate/ ethylene copolymers, and the llke
[00048] A polymer that Is useful in the present method Is SB 2000, a

starch-based functional polymer (available from Seedbiotics, Caldwell, ID),
which has been reported to reduce imbibltional chilling Injury to seeds
when used as a seed coating prior to planting (See, e g, Taylor, A. G, et
al , Polymer film coatings decrease water uptake and water vapour
movement into seeds and reduce Imbibitional chiling injury, British Crop
Protection Councll Symposium ProceedingsNo 76 p 215-220 (2001),
and Ni, B-R, pp 73-82, in British Crop Protection Council Symposium
Proceaadings, No 76 (2001))

J00049] Other polymers that are suttable for use in the subject method
include polymers that can provide temperature-sensitive water
permeabiltty, of the type described m U S Patent Nos. 5,120,348,
5,129,180, and 5,387,450
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[00050] As described above, the thickness of the phytotoxic agent-free
polymer coating, in combination with the type of polymer that is used, ls
designed to restrict the contact of the phytotoxic agent with the seed, but
to permit a certain level of molsture and oxygen transfer The thickness of
the phytotoxic agent-free polymer coating refers to the thickneas of the
polymer coating after it has been cured or dried to form a film In other
words, [t refers to the thickness of the final coating, rather than to the
coating of the polymer-containing solution or emulsion that Is applied to
the seed

[00051] It has been found that the thickness of the polymer coating In
the present invention should be less than about 500 microns It is
prefeired that the coating thickness is betwaen about 1 micron and about
500 microns, more preferred is between about 1 micron and about 480
microns, yet more preferred Is betwsen about 2 microns and about 400
microns, even more prefemed is a coating thickness of between about 3
microns and about 300 micrones, yat more preferred Is beitween about 5
microns and about 200 microns, even more prefemed Is a coating
thickness of between about 8 microns and abott 100 microns, and yet
more preferred s between about 10 microns and about 50 microns
[00052] After a polymer coating has been formed on the seed, the
coated seed s then treated with a phytotoxic agent. In the present
invention, the phytotoxic agent can be any phytotoxic material that Is
applied to a seed, Including, but not limited to, pesticides, fertliizers,
growth factors, dyes, and combinations thereof

[00053] In prefermed embodiments, the phytotoxic agent comprises one
or more pesticides

[00054] Examples of pestclides that are useful m the present method
include herblcides, molluscicides, insecticides, nematocides, acaricides,
fungicldes, bactericides, and mbdures thereof

[00055] The pesticide can be selected from pyrethrins, synthetic
pyrethroids, azoles, oxadizine Insacticides, necnicotinolds, diazoles,

triazoles, strobilurin denvatives, organophosphates, pyrrols, pymazoles,
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pheny! pyrazoles, diacythydrazines, blological/fermentation products,
carbamates, and modures thereof
[00056] Examples of the types of materials that are useful as pesticides
in the presant method include

a a pyrethrold or synthetic pyrethrin Examples of pyrethnns
that are useful include 2-allyl-4-hydroxy-3-methyl-2-cyclopenten-1-one
aester of 2,2-dimethyi-3-(2-methyipropenyi)-cyciopropane carboxyiic acid,
(2-methyl-1-propenyl)-2 methoxy-4-oxo-3-(2-propenyl)-2-cyclopenten-1-yi
estor and mixtures of cis and trans isomers thereof Examples of
pyrethroids that are useful include (s)-cyano(3-phenoxyphenyl)methyl-4-
chioro alpha (1-methylethyl)benzeneacstate (fenvaierate, CAS RN 51630-
58-1), (S)-cyano-(3-phenoxyphenyl)methyl (S)-4-chloro-aipha<(1-
methylethyl)benzeneacetate (esfenvalerate, CAS RN 66230-04-4), (3-
phenoxyphenyl)-methyi(+)cls-trans-3-(2,2-dichoroethenyf)-2,2-
dimethyicyclopropanecarboxylate (permethrin, CAS RN 52645-53-1), ()
alpha-cyano-(3-phenoxyphenyl)methyi(+)-cts,trans-3-(2,2-dichloroethenyl)-
2 2-dimethyl-cyclopropane carboxylate (cypermethrin, CAS RN 52315-07-
8), (beta-cypermethrin, CAS RN 65731-84-2), (theta cypermethiin, CAS
RN 716897-59-1), S-cyano (3-phenoxyphenylimethyl (+) cisArans 3-(2,2-
dichloroethenyl) 2,2 dimethylcyclopropane carboxylate (zeta-cypermethrin,
CAS RN 52315-07-8), (s)-alpha-cyano-3 phenoxybenzyl (1R,3R)-3-(2,2-
dibromovinyl)-2,2-dimethyicyclopropanecarboxylate (deltamethrin, CAS
RN 52918-63-5), alpha-cyano-3-phenoxybenzyl 2,2,3,3,-tetramethyl
cyclopropoanecarboxylate (fenpropathrin, CAS RN 684257-84-7), (RS)-
alpha-cyano-3-phenoxybenzyl{R)-2-{2-chioro-4-{trifiuoromethyl)anilino}-3-
methylbutanoate (tau fluvalinate, CAS RN 102851-06-9), (2,3,5,6-
tetrafluoro-4-methylphenyl)methyi-(1-alpha, 3-alpha)-{Z)-(x:)-3-(2-chloro-
3,3,3-trifluoro-1-propenyl)-2,2-dimethyicyclopropanecarboxylate (tefiuthrin,
CAS RN 78538-32-2), (+)-cyano (3-phenoxyphenyl)methyl (+)-4-
(difluoromethoxy)-alpha-(1-methyl ethyl)benzeneacetate (flucythrinate,
CAS AN 70124-77-5), cyano{4-fluoro-3-phenoxyphenyl)methyl 3-{2-chioro-
2 (4-chlorophenyl)ethenyl}-2,2-dmethylcyclopropanecarboxylate
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(flumethrin, CAS RN 89770-45-2), cyano(4-fluoro-3-phenoxyphenyi)
methyl 32,2-dichloroethenyl)-2,2-dimethyl-cyclopropanedarboxylate
(cyfiuthrin, CAS RN 68358-37-5), (beta cyfluthrin, CAS RN 68359-37-5),
(transfiuthrin, CAS RN 118712-88-3), (S)-alpha-cyano-3-
phenoxybenzyi(Z)-(1R-cls)-2,2-dimethy-3{2~2,2 2-trifluoro-trifiuvoromethyi-
athoxycarbonyl)vinyllcyclopropane carboxylate (acrinathrin, CAS RN
101007-06-1), (1R cis) S and (1S cis) R enantiomer isomer pair of alpha-
cyano-3-phenoxybenzyl-3-(2,2-dichlorovinyl)-2,2-dimethyicyclopropane
carboxylate (alpha-cypermethrin, CAS RN 87375-30-8),
[1R,38)3(1'RS)(1',2",2',2'-tetrabromoethyl)}-2,2-
dimethylcyclopropanecarbaxylic acld (s)-alpha-cyano-3-phenoxybenzyt
ester (tralomethrin, CAS RN 66841-25-6), cyano-(3-phenoxyphenyl)methyl
2,2-dichioro-1-(4-ethoxyphenyl)cyclopropane carboxylate (cycioprothrin,
CAS RN 63935-38-6), [10, 3a(Z)H)-cyano-{3-phenaxyphenyl)methyi 3-
(2-chloro-3,3,3-trifluoro-1-propenyl)-2,2-dimethyicyclopropanecarboxylate
(cyhalothrin, CAS RN 68085-85-8), [1-alpha (8), 3-alpha{z)}-cyano(3-
phenoxyphenyf)methyi-3-{2-chloro-3,3,3-trifluoro-1-propenyl)-2,2-
dimethyicyclopropanecarboxylate (lambda cyhalothrin, CAS RN 91465-08-
6), (2-methyH1,1"biphenyl}-3-y)methyl-3-{2-chloro-3,3,3-rifluoro-1-
propenyl)-2,2-dimethyl-cyclopropanecarboxylate (bifenthrin, CAS RN
826857-04-3), 5-1-benzyl-3-furyimethyl-d-cle(1R,3S,E)2,2-dimethyl-3-(2-
ox0,-2,2,4,6 tetrahydro thiophenylidenemethyl)cyclopropanecarboxylate
(kadethrin, RU15525, CAS RN 58769-20-3), [5-(phenyimethyl)-3-furanyl}-
3-furanyl-2,2-dimethyl-3-(2-methyi-1-propenyf)cyclopropane carboxylate
(resmethrin, CAS RN 10453-86-8), (1R-trans)-{5-(phenyimethyl)-3-
furanyljmethyl 2,2-dimethyl-3-(2-methyk-1-
propenyi)cyclopropanecarboxylate (bioresmethrm, CAS RN 28434-01-7),
3,4,5,6-tetrahydro-phthalimidomethyl{1RS)-cla-trans-chrysanthemate
(tetramethrin, CAS RN 7686-12-0), 3-phenoxybenzyl-d,}-cls,trans 2.2-
dimethyl-3-(2-methyipropenyl)cyclopropane carboxylate (phenothrin, CAS
RN 26002-80-2), (empenthrin, CAS RN 54408-48-3), (cyphenothrin, CAS
RN 38515-40-7), (prallethrin, CAS RN 23031-36-8), (Imiprothrin, CAS RN
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72063-72-5), (RS)-3-allyl-2-methyl-4-oxcyclopent-2-enyl-(1S,3R, 1R,3S)-
2,2-dimethyl-3-(2-methylprop-1-enyi)cyclopropanecarboxylate (allethrin,
CAS RN 584-79-2), (bloallethnn, CAS RN 584-79-2), and (ZXI8901, CAS
RN 160791-64-0) In preferred embodiments the pyrethroid comprises
tefluthrin, lambda cyhalothnn, bifenthrin, permethrin, or cyfluthrin

b an oxidiazine Insecticide, such as 5-{2-chloropyrid-5-
yimethyi)-3-methyl-4-nitroiminoperhydro-1,3,5-oxadiazine, 5-(2-
chlorothlazol-5-yimethyl)-3-methyl-4 nitrominoperhydro-1,3,5-oxadiazine,
3-methyl-4-nitromino-5-(1-oxido-3-pyridinomethyl)perhydro-1,3,5-
oxadlazine, 5-(2-chloro-1-mado-5-pyridiniomethyl)-3-methyl-4-
nitroiminoperhydro-1,3,5-oxidlazine, or 3-methyt-5-(2-methylipyrid-5-
yimethyl)-4-nitroimnoperhydro-1,3,5-oxadiazne

c. a neonicotinoid Examples of useful neonicotinoid pesticides
inciude thiamethoxam (CAS RN 153719-23-4), acetamiprid ((E)-N-(6-
chloro-3-pyridinyl)methyl}-N'-cyano-N-methyleneimidamide, CAS RN
135410-20-7), Imidacloprid (1-{(6-chloro-3-pyridinyl)methyi}-N-nitro-2-
Imidazolidinmime, CAS RN 138261-41-3), niteanpyram (N-{(6-chloro-3-
pyridinyl)methyl}-N-ethyl-N'-methyl-2-nltro-1, 1-sthenediamine, CAS AN
120738-88-8), clothlanidin (T1-435 (N-{(2-chioro-5-thlazoyl)methyl]-N'-
methyl-N"-nitro,[C(E)}-(2Cl)-guanidine, CAS RN 210880-82-5) in other
prefemed embodiments, the pesticide comprises a neonicotinoid
Insecticide, such as imidacloprid, thiamethoxam, clothianidin, dinotefuran,
flonicamid, nithlazine, or thlacloprid

d a pymol, pyrazole, or phenyl pyrazole, such as chlorfenapyr
(4-bromo-2-{4-chlorophenyl)-1-ethoxymethyl-5-tnfluoromethylpyrrole-3-
carbonlirlie, CAS RN 122453-73-0), fenpyroximate ((E)-1,1-dimethylethyl-
4[[lI(1,3-dimethyl-5-phenoxy-1H pyrazole-4-
ylimethylens}jamino]oxylmethyilbenzoate, CAS RN 111812-58-9),
tebufenpyrad (4-chloro-N[J4-1,1-dimethylsthyl)phenyljmethyi]-3-ethyl 1-
methyt-1H-pyrazole-5-carboxamide, CAS RN 119168-77-3), or fiproni! (5-
amino-{2,6-dichloro-4-(trifluoromethyl)phenyl]4-[(1R,S)-
(tnfiuoromethyl)sulfinyl]-1H-pyrazole-3-carbonitrile, CAS RN 120068-37-3)
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e a diacythydrazme, such as halofenozide (4-chiorobenzoate-
2-benzoyl-2-(1,1-dimethylethyl)}-hydrazide, CAS RN 112226-61-6),
methoxyfenozide (RH-2485, N-tert-butyl-N'-(3-methoxy-o-toluoyf)-3,5-
xylohydrazide, CAS RN 161050-58-4), or tebufenozide (3,5-
dimethylbenzolc acid 1-{1,1-dimethylethyl)-2-{4-ethylbenzoyl)hydrazide,
CAS RN 112410-23-8)

f a trlazole, such as amitrole (CAS RN 61-82-5) and rlazamate
(ethyH[ 1-[(dimethylaminc)carbonyl]-3-(1, 1-dmethylethyl)- 1H-1,2,4-trlazol-
S-yijthio]jacetate, CAS RN 112143-82-5)

g a biologlcalfermentation products selectsd from the group
consisting of avermectin (abamectin, CAS AN 71751-41-2} and spinosad
(XDE-105, CAS RN 131920-60-7)

h an organophosphate Insecticide selected from the group
consisting of acephate (CAS RN 30580-18-1), chlorpyrifos (CAS RN 2821-
88-2), chlompyrifos-methyl (CAS RN §598-13-0), dlazinon (CAS RN 333-
41.5), fenamiphos (CAS RN 22224-92-8), and malathion (CAS RN 121-
75-5)

I a carbamate Insecticide selected from the group conslsting
of aldicarb (CAS RN 116-08-3), carbaryt (CAS RN 63-25-2), carbofuran
(CAS RN 1563-86-2), oxamyl (CAS RN 23135-22-0) and thiodicarb (CAS
RN 58669-28-0)

] a fungicide, such as a triazole fungicide selected from the
group conesisting of amitrol, azaconazole, bitertanol, bromuconazole,
climbazole, clotnmazole, cyproconazole, diclobutrazol, difenoconazale,
dimconazole, dinlconazole-M, epoxiconazole, etaconazole, fenbuconazole,
fluquinconazole, fluotrimazole, flusilazole, flutriafol, furconazole,
furconazole-cis, hexaconazole, Imibenconazole, lpconazole, metconazole,
myclobutanil, paclobutrazol, penconazole, propiconazole, quinconazole,
simeconazole, tebuconazole, tetraconazole, trladimefon, triadimenol,
triazbutil, triticonazole, 1-(4-fluorophenyl)-2-{1H-1,2,4-trlazole-1-
yl)ethanone, and mbdures thereof
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k a fungicide, such as fluquinconazole, simeconazole,
tebuconazole, tetraconazole, tritconazole, 1 (4-fluorophenyl)-2-{1H-1,2,4-
triazole-1-yl)ethanone, or muxtures thereof In particular, the fungicide can
be fluquinconazols, simeconazole, tebuconazole, tetraconazole,
triticonazole, or 1-(4-fluorophenyl)-2-(1H-1,2,4-trlazole-1-yl)ethanone

| a fungicide, such as a dlazole selected from the group
conslsting of Imazalil, oxpoconazole, pefurazoate, prochloraz, trifulmizole,
and mixtures thereof

m a strobilurin type fungiclde, such as azoxystrobin,
dimoxystrobin, famoxadone, kresoxim-methyl, metommostrobin,
plcoxystrobin, pyraclostrobin, trifloxystrobin, or mixtures thereof

In praferred embodiments, the fungicide can be tebuconazole,
simeconazole, fludioxonil, fluquinconazole, difenoconazole, 4,5-dimethyl-
N-(2-propenyl)-2-(trimethyisiiyl)-3-thiophenecarboxamide (silthiofam),
hexaconazole, etaconazoie, propiconazole, triticonazole, flutriafol,
epoxiconazole, fenbuconazole, bromuconazole, penconazole, imazalll,
tetraconazole, flusllazole, metconazole, diniconazole, myciobutanii,
triadimenol, bitertanol, pyremethanil, cyprodinil, tridemorph,
fenpropimorph, kresoxim-methyl, azoxystrobin, ZEN90160, fenpiclonll,
benalaxyl, furalaxyl, metalaxyl, R-metalaxyl, orfurace, oxadixyl, carboxin,
prochloraz, trifulmizole, pyrifenox, aclbenzolar-S-methyl, chiorothalonll,
cymoaxnil, dimethomorph, famoxadone, quinoxyfen, fenpropidine,
gpiroxamine, triazoxide, BAS50001F, hymexazole, pencycuron,
fenamidone, guazatine, or cyproconazole In more preferred
embodiments, the fungicide compnses silthlofam
[000571 When a pesticide is described herein, It is to be understood that
the description Is intended to include salt forms of the pesticide as well as
any isomeric and/or tautomeric form of the pesticide that exhibits the same
activity as the form of the pesticide that is described
JOD05B] The pesticides that are useful in the present method can be of
any grade or punty that pass in the trade as such pesticlde Other
matenals that accompany the pesticides in commercial preparations as
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impurities can be tolerated In the subject methods and compositions, as
long as such other materials do not destabilze the composition or
significantly reduce or destroy the activity of any of the pesticide
components against a target pest(s) One of ordinary skiil in the art of the
produchon of pesticides would be able to readlly Identify those Impurities
that can be tolerated and those that cannot

[00058] The phytotoxic agents that are useful In the present lnvention
can be provided m golid or liquid form, and can be provided as emuisions,
dispersions, solutions, or in particulate foorm The phytotoxic agents can
be alone or can be in combination with other materials, as long as such
other materials do not destabiiize, or significantly reduce or destroy the
achivity of the agent.

{00060] The phytotoxic agent-free polymer coated seed can be treated
with the phytotoxic agent, such as a pesticide, by any method that is
commonly known or used for treating seeds with a pesticide

[00081] When the phytotoxdic agent s a pesticide, the amount of the
pesticide that is applied to the seed can be any amount, but is preferably
betwasn about 0 5 gm of the pesticide active ingredient / 100 kg of seed
and about 2,000 gm / 100 kg of seed, more preferably between about 25
gm and about 1,000 gm / 100 kg of sead, and even more preferably
between about 100 gm and about 800 gm / 100 kg of seed

[00062] The phytotoxic agent can be applied to the seed In any form
and such forms as capsule suspensions (CS), emulsifiable concentrates
(EC), emuisions in oll or water (EO and EW), granules (GR),suspension
concentrates (SC), soluble granules (S@), sofuble concentrates (SL),
soluble powders {(SP), and water dispersible granules (WG) are sultable
it Is preferred to apply the agent to the seed in the form of a fliowable
iquid The agent can be in a true solution in the liquid, or it can be prasent
as small droplets or particles to form a suspension, dispersion or emulsion
Since many pesticldes have low water solublilty, it is preferred that when
water Is the liquid, an aqueous dispersion, suspenslon, or emulsion of the
pesticide be used, and that the pesticide be present in the dispersion,
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suspension, or emulsion in the form of smalt particles or droplets As used
heretn, the term "suspension® will be considered to include any form of
liquid containing small particles, and to include the terms dispersion and
emuision

[00063] The particies of pesticide In the liquid suspension can be of any
size that permits the suspension to be applled to the seed by any means,
such as, for exampla, by spraying It Is preferred that the particles of
pesticide in the suspension have a number average nominal size of less
than about 10 microns, more preferably of less than about 5 microns, even
more preferably of less than about 2 microns, and even more preferably of
less than about 1 micron (be "sub-micron” in size) It Is belleved that the
use of such small particles causes the pesticide to form a more stabie and
homogenous suspension - thereby allowing a more even distribution of
the pesticide over the surface of the seed, and that the emall particles are
less subject to abmasion from the treated seed after the pesticide treatment
has been applied

[00064] The phytotoxic agent can be applied to the seed in any type of
conventional seed treatment or coating equipment Application in a seed
treating machine having the characteristics of a CMS seed coating
machine (Vector Corporation, Manon, |A), for example, has been found to
be sutable One method that has been found to be succeasful for
applying a phytotoxic agent to seed, Is to mlll the solid agentto 1 -2
micron, or to sub-micron, slze and then to add the small pariicles of the
agent to water o forn an aqueous suspension A mill that Is capable of
reducing solids to fine parhicles, such as a Mirco-Jet Pulvenzer air mill,
avallable from Fluid Energy Processing and Equipment Company,
Hatfield, PA, can be used for the size reduchion

[00065] When the phytotoxic agent Is a pesticide, the concentration of
the pesticide m the suspension should be low enough to permit easy
handling and apphcation of the suspenslon to the coated seed — such as
by spraying — and thorough distribution of the pesticide among the coated
seeds s0 that the outer surface of each seed ls substantially coverad
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However, the concentration should be high enough that, when used m
combination with the other parameters of seed treatment, to avoid the ioss
of pesticide from the seeds by dripping or pooling of the treating liquid
suspension Pesticide concentrations of between about 0 1% and about
50%, by weight, are useful for auch suspensions, preferred are
concentrations between about 0.5% and 15%, by welight, even more
preferred are concentrations between about 0 6% and about 5%, and yet
more preferred are concentrations of the pesticlde between about 1% and
3%, by weight of the suspension Sticking agents and dyes can also be
added to the pesticide suspension to promote the adherence of the
suspension to the coated seeda and to ldentify the seeds as having been
treated

[00068] A desired amount of the suspension of the pesticide can be
sprayed onto the seed in, for example, a CMS seed treater, over a period
of time that Is long enough to permit thorough distribution of the
suspension over the seed, but short enough so that the treated seed do
not completely dry |t is belleved that If the treated seed are allowed to
remain in & heated seed treater untl the suspension Is completsly dry, the
danger of loss of the pesticlde by abrasion increasas By way of example,
when the exit temperature of the heated air clrculating through the CMS
machine is held to about 85 °F, and the aqueous suspension contalns
about 1 6% by welght Imidacioprid and 8% by weight of a sticking agent,
an application time of between about 3 minutes and about 20 minutes is
sultable, and an application time of between about 5 and about 15 minutes
Is preferred

[00087] Seeds that have been treated by the subject method can be
stored, handled and plantsd like any other seeds Simiar methods and
condliions can be used as are used with any other treated, or non-treated
seeds and the same handiing and planting equipment can be used that ls
used for conventional seeds

[00068] The coated and treated seeds of the prasent invention can be
overcoated with one or more coatings applied after the seeds have bsen
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treated with the phytotoxac agent These later coatings can contain dyes,
binders, absorbents, and other useful matenals, and can be applied for the
purpose of safely, protection, abrasion resistance, or the like
[00088] The following examples describe preferred embodiments of the
invention Other embodiments within the scope of the claims hereln will be
apparent to one skilled in the art from consideration of the specification or
practice of the nvention as disclosed herein I is intended that the
spacification, together with the examples, be consldered to be exemplary
only, with the scope and spirit of the invention being indicated by the
claims which follow the examples In the examples all percentages are
given on a welght basls unless otherwise indicated
GENERAL PROCEDURES

of coating seed a er
[00070] Seeds were coated with polymers in a CMS Seed Treater
model PSC-05 In the hormal procedure, 750 g of com seed, or 5009 of
sorghum seed, was added to the revolving drum of the CMS Treater
Water soluble polymers that were to be used for the coating were placed
Into solution In water Non-water soluble polymers were dispersed into
water to form a polymer latex dlepersion Polymer solutions and polymer
latexes that are cbtaned directly from a supplier can also be used with or
without further modification A measured amount of the polymer solution
or latex dispersion was sprayed onto the seeds to provide a polymer
coating of the thickness that was desired The polymer coating was dried
by hot alr blowing through the tumbling seed bed to form a cured polymer
coating having a certaln pre-determined thiciness All machine settings
were according to the manufacturer's recommendations and within normal
limits as would be understood by one having skl in the art of seed
coating
M of reatm with a
[00071] Agrochemical agents, normally a pesticide with a herbicide
safener, were applied to polymer-coated seeds In a Hege Model 11 seed
treater When a herbicide safener was applied as a part of the seed
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treatment regimen, Concep Il (having 74 3% fluxofenin as its active
Ingredient; avallable from Novartis Crop Protsction, Inc , Greensboro, NC)
was used

[00072] Seeds to be treated were placed in the bowl of the Hege 11
machine, the Hege motor was tumed on and the premixed Concep Il and
pesticide were applied into the bed of tumbling seed via syringe Mbdng
was aflowed to continue for about 40 sec

Wamn germination test;

[00073] This test was used to determine the mayxamum germination
potential of untreated seeds and seeds that were subjected to treatment.
[00074] 50 sheets of regular weight, size 12 in X 18 In, gammination
testing towels were soaked overmught in 840 mi of tap water 50 seeds
were placed on a wet sheet using Hoffman Manufacturing germination
trays The shest with seeds was covered with a second towel and rolled
up Four replicates were run for each sample

[00075] The rolled towals were placed in an upright position in a 1000
mi beaker, which was covered with a polyethylene bag to prevent drying
The container was placed in an altemating temperature germination
incubator set for providing cycles of 20°C for 16 hrs followed by 30°C for 8
hrs

[00078] Final count of germinated seeds was made after 7 days
Percent germination was determined as the average number of seeds
which had germinated within the test period minus any abnomal seeds,
divided by the total number of original eeeds, times 100

Cold germination test,

[00077] This test was designed to measure the abllity of seeds to
germinate under adverse conditon assoclated with high soll molsture, low
soll temperature and microbial activity

[00078] A soil mixture was prepared by thoroughly mbdng 8 kers of
medium grade sand, 8 iter of sifted peat moss, and 1 liter of water One-
haif inch of the soil mixture was placed in th botiom of a tray and leveled
One hundred (100) seeds were placed on top of the soll, and an additional
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1/2 n of soil Is placed over the seeds and leveled Four replicates, aach
having 100 seeds were run for sach sample
[00078] The containers were placed In a cold (10°C) dark room for 7
days After 7 days contaliners were moved to a warm (25°C) dark room for
3days Emerging seedlings were evaluated as elther normmal or abnormali
and counted Gemmination rate was determined as desctibed above
COMPARATIVE EXAMPLE 1

[00080] This example lllustrates the properties of coatings of several
polymers formed on com seeds
[00081] Coatings of 21 different polymers and one wax emulsion were
formed on com eeeds by the method described above Table 1 lists the
different polymers that were tested and describes the chemical makeup of
the polymer the pH of the polymer emulsion, the average particle size of
the solids in the emulslon, the glass transition temperature of the polymer
(T, the minimum film-forming temperature of the polymer (MFT), and the
type of surfactant (if any) that was provided with the emulsion by the
manufacturer it was noticed that the MFT was roughly related to the T,
for the polymers for which this data was available, but that these values
did not always correlate precisely
[00082] Table 2 shows the physical properties of coatings on com seed
that were formed from the polymer emuilsions described in Table 1 The
moisture content of the seeds after treatment (Water %) was reported, and
the quality of the film was analyzed according to three parameters
[00083] The integrity of the coating coverage of the seed was estimated
by visual mspection (under magnification if needad) Coverage was rated
according to the following scale

+++ = No visual holes are observed

++++ = There are soms small holes on the coating and the size of

the holes is about 1 mm or above

++ =70-85% of the seed surface is covered with the coating

++ =50-70% of the seed surface 1s coverad with the coating

+ =<50% of the seed surface Is covered with the coating
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[00084] The adheslon of the coating to the seed was tested by adhering
a plece of Scotch® brand adhesive tape to a part of a seed that was
covered by a coating, and then peeling off the tape and determining how
much of the coating was removed from the seed The degree of adhesion
was described according to the following ecale

++4+ = No coating comes off

+++ = 10-20% of the coating from taped area comes off

++ =30-50% of the coating from taped area comes off

++ =>50% of the coating from taped area comes oft
[00085] The quality of the fim (Flim) was evaluated by the appearance
of the coating on the suiface of the seed according to visual inspection
(under magnilfication as needed) The quality was expressed according to
the following scale

-+ = Coherent film having no unfused polymer particles

++ = Less than 5% of unfused polymer particles

++ = Unfused polymer particles (20-5%)+ fllm (80-85%)for the

coating covered area.

++ = Unfused polymer particles(50-80%) + film (50-20%) for the

coating covered area

+ = Unfused polymer particies on the surface of the seed
[00086] In general, coatings that wera formed from Polymer 208,
Vinamul 6975, Mowilith LDM2110, Mowllith DM778, Premafresh 50-V,
Alrflex 4514, Flexbond 381, CP620NA S/B Latex, PB 6820 NA S/A Latex,
FC 1040 S/B Latex, and CP 6810 NA S/B Latex provided coating
properties that were superior to the other polymers tested

EXAMPLE 1

[00087] This example lllustrates the coating of sorghum seeds with
polyvinylacetate followed by treatment with different levels of imidacloprid
and fluxofenin safener
[00088] Sorghum seeds were coated with 10 micron and 50 micron
thick coatings of polyvinylacetate (Vinac XX-210, available from Alr
Products as a 56% d s emuilslon In water), and then treated with three
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different rates of fluxofenin (Concep Ill, avallable from Novartis Crop
Protection, Inc ) and midaclopnd (available as Gaucho 600, contaming
48 7% Imidacloprid, from Gustafson LLC, Plano, TX) Concep ill/ Gaucho
rates used were 50/ 250 gram, 100 / 500 gram, and 150 / 750 grams per
100 kg of seeds The germnation rate of the aeeds was tested by cold
germination and warm germination teats on the day that the treatment was
administered (T0), and the seeds were then stored at a temperature of
35°C to slmulate accelerated aging In the warm gemination test, treated
seeds and untreated controls were agam tested for garmination rete after
8 days, (TB), 14 days (T14), 33 daye (T33), 120 days (T120), and 161
days (T161) Germination rates obtauned from the warm germination test
are shown in Figure 1 Germination rates for the cold germination test
were determined at approximately the same tme Intervals and are shown
in Figure 2

[00089] Figures 1 and 2 show the effecte of time-after-treatment,
pesticide treatment rate, and coating thickness on gemunation In warm
and cold germination tests, respectively It was seen that the presence of
pesticide on the seed reduced the gemmination rate in both warm and cold
gemm tests, and that, without a polymer coating, the reduction in
gemination rate was more pronounced for cold germination For both
warm and cold germination, It was found that mcreasing pesticide rates
markedly reduced the germination rate Seeds having elther a 10u ora
501 polymer coating prior to pesticide treatment had Improved germmnation
rates compared to seeds without any polymer coating Also, the
gemnination rate was mcreased as the coating thickness was increased
from 10u to 50

[00080] In the warm germination test, at the highest level of pesticide
treatment, after 14 days of aging at 35°C, seeds having 50y coatings had
a gemination rate of 70% ve 40% for uncoated seeds with the same rate
of pesticide treatment In the cold germination test for similar seeds and
similar conditions, coated seeds showed germination rates of 60% vs
30% for uncoated seeds
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EXAMPLE 2
[00091] This example llustmtes the effect of the properties of the
polymer coating upon seed gemtmination rate
[00092] Sorghum seeds were first coated as dascribed above with a 5
micron thick coating of different blends of hydroxypropyl cellulose and
methyl celiulose, which contauned different ratioe of hydroxypropyl and
methyl groups The polymers used were Methocel ES0LV (a 2% w/w
solution In water having a viscosity of 40 - 60 mPa at 25°C), Methocel
E3LV (a 2% w/w solution In water having a viscosity of 2 4 - 3 8 mPa at
25°C), and Methocel A15LV (a 2% w/w eolution In water having a viscosity
of 12 - 18 mPa at 25°C) (all avallable from Dow Chemical Co , Midland,
Ml, and used as 5% d.s emulsions in water) Coated seeds were treated
with Concep 111 / Gaucho at rate of 50/250 grasne per 100 kg of seed After
treatment, untreated and treated seeds were tested for warm germination
and cold gemmination on the same day as the treatment (T0), and again
after accelerated aging at 35°C for 7 days, (T7), 14 days (T14) and 33
days (T33) The resuiting data are shown in Figure 3 for the wam
gemmination test, and m Figure 4 for the cold germination test.
[00083] The data for both warm and cold germmation tests show that
the prasence of the pestickie on uncoated seeds reduces the germination
rate significantly compared with seeds having no pesticide treatment. At
31 days, for example, the addition of the pesticide causes the warm
germination rate to drop from about 86% to about 80%, and the coid
germination rate to drop from about 75% to about 49%. The addition of
any of the three polymer coatings provided significant protection to the
seoeds. The coating comprising Methocel E3 LV performed best, while the
coating comprising Methocel A15LV performed next best, and the coating
comprising Methocel ESOLV performed least well of the three, but still
provided significant protection over pesticide treated seeds having no
polymer coating This order of performance was the same for both the
warm gemination and the cold germination tests
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[00084] Without being bound by this or any other theory, It is believed
that the wiscoslty of the water solutions of these polymers had an effect on
the Iintegrity of the films that were produced on the seeds It appeared that
coating solutions having lower viscosities provided coatings that performed
better than coating soluhons that had higher viscosities

EXAMPLE 3
[00095] This example llustrates the effect of the type of polymer used
for the coating and the rate of pesticide application upon seed germination
rate
[00098] Sorghum seeds (DK40Y 1752 KXM, from DelKalb Genetics)
were coated as described above with a 10 micron thick coating of one of
five different polymers Control seeds were prepared without any polymer
coating The polymers used were SB-2000 (a proprietary, starch-based
polymer available from Seedblotics, Inc , Caldwsli, ID), Vinac XX-210
(polyvinlyacetate m polyvinylalcohol-protected emulsion, available from Alr
Products and Chemicals, Inc , Allentown, PA), Maltrin MO40 (maltodextrin,
available from GPC, Inc , Muscatine, I1A), Aliflex 6§00
(polyvinylacetate/ethylene copolymer, avallable from Awr Products and
Chemicals, Inc , Allentown, PA), and Flexbond 288 {vinylacrylate polymaer,
avallable from Air Products and Chemicals, Inc , Allentown, PA) All
polymers were used as water emulslons Coated seeds were either left
untreated (Ox treatment), or were treated with Concep |l / Gaucho at rate
of 50/250 grams per 100 kg of seed (1x treatment) After treatment,
untreated and treated seeds were tested for warm gemmination rate on the
same day as the treatment (T0), and agaln after accelerated aging at 35°C
for 7 days, (T7), 15 days (T15), 36 days (T386), 61 days (T61), 83 days
(T93, and 124 days (T124) The resulhng data are shown In Figure 5
[00097] The data for the warm gemmination rate test showed that the
presence of any of the polymer coatngs reduced the gemmination rate for
seeds having no pesticide treatment. The reduction was elther negligible
(less than about 5% below the germmation rate for no coating at 124 days,
Flexbond 288, Vinac XX-210), moderate (less than about 8% reduction,
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Malitrin MO49), or higher (less than about 10% reduction, SB 2000, Alrflex
500) When seeds were treated with Concep NI / Gaucho at rate of 50/250
grams per 100 kg of seed, the warm germination rate of uncoated seed
was reduced from about 87% at 124 days (for non-pestcide treated seed)
to Just under 70% Seeds coated with 10u coatings of Vinac XX-210
(having an MTF of about 35°C) and Maitrin MO40 had higher germination
rates than uncoated seed, indicating that the polymer coating provided
protection for the seed Seeds coated with Airflex 500 (MFT of < 0°C) or
Flexbond 289 performed at about the same germination level as uncoated
seeds Genmmination rate of seeds coated with 10p coatings of SB-2000
(having an MFT of about 50°C) was almost 10% lower than uncoated
seeds
[00098] This data indicated that different types of polymers differed In
their ability to protect seeds from phytotoxicity of overcoated pesticides
when applied to the untreated seed as 10p coatings

EXAMPLE 4
[00098] This Mustrates the effect the thickness and the type of polymer
used for eeed coating on the warm gemmination rate of seeds to be treated
with a pesticide
[000100] Sorghum seeds (DeKalb DK40Y 1752KXM) were coated as
described above with 5)1 coatings of one of seven different polymers One
of the polymers was usad to form thres additional! coatings of Increasing
thicknesses — 10y, 20u, and 50u) Control seeds were prepared without
any polymer coating (control 1) The polymers used (and the coating
thickness) were Maltrin MO40 (5u), Methocel ESLV (5p), Methocel ESOLV
(5i1), Methocel A15LV (5u), Airflex 500 (S + 1% talc), Flexbond 289 (5u),
and Vinac XX-210 (at 5, 10y, 20y, and 50pn) All polymers were used as
water emulsions Coated seeds were either left untreated (control 2), or
were treated with Concep I / Gaucho 600 at the rate of 650/250 grams per
100 kg of seed After treatment, unireated and treated seeds were tasted
for warm garmination rate on the same day as the treatment (T0), and
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agalin after accelerated aging at 35°C for 7 days, (77), 14 days (T14), 31
days (T31), 61 days (T61), and 95 days (T95) The resulting data are
shown in Figure 6 -
[000101] The data for the germmation rate test showed that after 95 days
of aging, the germination rate of uncoated seeds that were treated with
pesticide had dropped to almost 24%, vs about 85% for uncoated and
untreated seeds All coated/treated seeds having 5u polymer coatings
had higher germination rates at 85 days than uncoated/reated seeds. In
order of improving gemrmination rate at 85 days were coated/treated seeds
having coatings of Vinac XX-210 (28% gemnination), Methocel ES0LV
(31%), Flexbond 289 (33%), Maltrin MO40 (41%), Methocel A15LV (44%),
Airflax 500 + 1% talc (50%), and Methocel ESLV (64 5%) These data
flustrated thet different types of polymers provided different levels of
protections when used at the same coating thickness In general, it
appeared that polymers that provided a coating solution or latex having
low viscosity and having a low MFT gave better protection that did
polymers having a high solution or latex viscoslty and a high MFT
[000102] For seeds that had been treated with different coating
thicknasses of Vinac XX-210, garmination rates were 28 5% for 5, 44 5%
for 101, 88% for 20y, and 43% for 50. This showed that the beneficlal
effects of coatng thickness did not simply increase with Increasing coating
thickness, but seemed to reach a peak or maximum where further coating
thickness did not resutt in further improvement of protection

EXAMPLE §
[000103] This llustrates the effect the thickness and the type of polymer
used for seed coating on the cold gemination rate of seeds to be treated
with a pesticide
[000104] This test substantally duplicated Example 4, except that a cold
germination test was run on the treated seeds to determine the effects of
the coatings under adverss germination/sprouting conditions The
resulting data are shown In Figure 7
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[000105] Compared with warm gemination, the coid germination test
resulted in lower overall germination rates at the end of the test (94 days)
Gemination rate for uncoated/untreated control was about 80% ve 14%
for uncoated/treated seeds Al coatings, except one, provided protection
for the seed and resulted m higher genmination rates In order of Improved
gemination rates, the performance was Vinac XX-210 (10% germination),
Methocel E50L.V (14%), Flexbond 288 (15%), Maltrin MO40 (23 5%),
Methocsl A15LV (26%), and Methocel E3LV (34.5%) This was the same
ranking as found in the warm germination test, and indicated that polymer
properhes that determined sultability for the present use did not vary
disproportionately, as between the polymers tested, over the temperature
range spanned by the warm and cold germination teste In other words,
polymers that work well at warm temperatures also seem to work well at
cold temperatures

[000108] For seeds that had been treated with different coating
thicknesses of Vinac XX-210, germinetion rates were 10% for 5t, 18% for
1041, 16% for 20, and 22 5% for 50j.. As in Example 4, this showed that
the beneflclal effacts of coating thickness did not simply increase with
increasing coating thickness, but seemed to reach a plateau where further
coating thickness did not resuit in significant further improvement of
protection

[000107] All references ctted in this specification, including without
limtation all papers, publications, patents, patent applications,
presentations, texts, reports, manuscripis, brochures, books, intemet
postings, joumal articles, periodicals, and the like, are hereby Incorporated
by reference into this specification in their entireties The discussion of the
references herein is intended merely to summarize the assertions made by
their authors and no admission Is made that any refserence constitutes
prior art. Applicants reserve the nght to challenge the accuracy and
pertinency of the clied references
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[000108] In view of the above, It will be seen that the several advantages
of the invention are achieved and other advantageous results obtained
[000109] As various changes could be made In the above methods and
composttions without depariing from the scope of the invention, it is
intended that all matter contained in the above description and shown In
the accompanying drawings shall be interpreted as illustrative and not in a
limiting sense
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WHAT IS CLAIMED IS

1 A method of improving the germination rate of plant seeds
which are treated with a phytotoxic agent,
the method comprising

forming a polymer coating on the plant seed before treating the
seed with the phytotoxic agent, where the coating Is free of the phytotoxic
agent and where the type of polymer and the coating thickness are
designed to block phytotoxic contact of the phytotoxic agent with the seed
while allowing sufficient transfer of oxygen to maintain the seed's viabliity
and sufficient transfer of moisture under environmental conditions normally
encountered by the seed after planting to enable lis germination, and

treating the coated plant eeed with the phytotoxic agent.

2 The method according to claim 1, wherein the coating
comprises a polymer in an amount of over 10% by weight.

3 The method according to claim 2, wherein the coating
comprises a polymer In an amount of at least about 50% by weight

4 The method according to clalm 1, wherein the coating
thickness Is between about 1 micron and about 480 microns

5 The method of claim 1, whereln the polymer Is one having a
minimum fiim-forming temperatura of lower than 55°C

6 The method of claim 5, whereln the polymer comprises a
material selected from the group consisting of maltodextrin,
methylicelluloss, ethyicellulose, hydroxypropyicellulose,
hydroxypropyVmethyicellulose, vinyt acetate - ethylene polymere,
ethylene-vinyl chioride polymers, vinyl acetate polymers, vinyl-acrylic
polymers, starch-based polymers, SB-2000, polyvinyl acetate -viny!
chloride polymers, vinyl chlonde/ vinyl acetate/ ethylene copolymers,
styrene-acrylate copolymers, vinylacetate polymers, vinylbutyrate
polymers, styrene-vinylbutyrate copolymers, actylate polymers, styrene-
butadiene copolymers, vinylacetate-vinylbutyrate copolymers,
vinylacetate-vinylversatate copolymers and polyvinylaicoho!
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7 The method of claim 5, wherem the polymer comprises
polyvinylacetate

8 The method of claim 5, wherein the polymer compnses
methocsl

9 The method of claim 1, wherein the seed Is the seed of an
agronomic plant which selected from the group consleting of cereals
(wheat, barley, 1ye, oats, nce, sorghum, related crops, etc ), beet, pear-like
fruits, stone fruits, and soft frults (apple, pear, plum, peach, Japanese
apricot, prune, almond, cheny, strawberry, raspberry, black beny, tomato,
pepper, eic ), legumes (kidney bean, lentll, pea, soybean), il plants (rape,
canola, mustard, poppy, olive, sunflower, coconut, castor, cocoa bean,
peanut, soybean, com, etc ), Cucurbitaceae (pumpkin, cucumber, melon,
etc ), citrus (orange, lemon, grape frut, mandarin, Watson pomelo (citrus
natsudaidal), efc }, vegetables (lettuce, cabbage, celery cabbage, Chinese
radish, carrot, onion, potato, etc ), camphor trees (avocado, cinnamon,
camphor, etc }, com, tobacco, nuts, coffee, sugar cane, tea, grapevine,
hop and banana.

10  The method of claim 9, wherein the agronomic plam
selected from the group conslsting of rice, wheat, barley, rye, com, potato,
carrot, sweet potato, sugar beet, bean, pea, chicory, lettuce, cabbage,
caulifiower, broccoli, tumip, radish, spinach, asparagus, onion, gariic,
eggplant, pepper, celety, canot, squash, pumpkin, zucchini, cucumber,
apple, pear, quince, melon, plum, cherry, peach, nectarine, apricot,
strawberry, grape, raspberty, blackbery, pineapple, avocado, papaya,
mango, banana, soybean, tomato, sorghum and raspberries, banana and
other such edible varieties

11 The method of claim 10, wherein the agronomic plant 18
selocted from com, soybeans, cotion, sorghum, rape (canola), rice, wheat,
barley, and rye

12  The method of claim 10, wherein the agronomic plant is com,
soybeans, or cotton
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13  The method of claim 1, wherein the phytotoxac agent Is
selected from the group consisting of pestcldes, fertlilzers, plant growth
regulators, drugs, dyes, biologlcal attractents, scents, pheromones, and
muxtures thereof

34  The method of clamm 1, wherein the phytotoxic agent
comprises a pesticide selected from the group consisting of herbicides,
molluscicides, Insecticides, nematocides, acaricides, fungicides,
bactericides, and mbdures thereof

15  The method of claim 14, wherein the pesticide is selected
from the group consisting of pyrethrina, synthetic pyrethrokis, azoles,
oxadizine Insecticldes, neonicotinolds, dlazoles, triazoles, strobilurin
derivatives, organophosphates, pyrrols, pyrazoles, phenyl pyrazoles,
diacylhydrazines, biologicalfermentation products, carbamates, and
mixtures thereof

16  The method of claim 14, wherein the pestickie comprises an
insechclde

17  The method of claim 16, wherein the Insecticlde comprises a
pyrethrold or synthetic pyrethrin

18  The method of ciaim 17, whereln the pyrethrin comprisea a
member selected from the group conslsting of 2-allyl-4-hydroxy-3-methyl-
2-cyclopenten-1-one ester of 2,2-dimethyl-3-(2-methyipropenyl)-
cyclopropane carboxylic acid, (2-methyi-1-propenyl)-2-methoxy-4-oxo-3-
(2-propenyl)-2-cyclopenten-1-yl ester and mixtures of cis and trans
Isomers thereof

18  The method of clam 17, wherein the pyrethroid comprises a
member selected from the group consisting of (s)-cyano(3-
phenoxyphenyl)methyl4-chioro alpha (1-methylethyl)lbenzeneacetate
(fenvalerate, CAS RN 51630-68-1), (S)-cyano-{3-phenoxyphenyl)methyl
(S)-4-chloro-alpha-(1-methylethyl)benzeneacetate (esfenvalerate, CAS RN
66230-04-4), (3-phenoxyphenyl)-methyi(+)cis-trans-3-(2,2-dichoroethenyl)-
2,2-dimethylcyclopropanecarboxylate (permethrin, CAS RN 52645-53-1),
(+) alpha-cyano-(3-phenoxyphenyl)methyi(+)-cis,trans-3-(2,2-
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dichloroethenyl)-2,2-dimethyl-cyclopropane carboxylate (cypermethrin,
CAS RN 52315-07-8), (beta-cypemethrin, CAS RN 65731-84-2), (theta
cypermethrin, CAS RN 71697-59-1), S-cyano (3-phenoxyphenyl)methyi ()
cla/irans 3-{2,2-dichloroethenyl) 2,2 dmethyicyclopropane carboxylate
(zeta-cypermethrin, CAS RN 52315-07-8), (s)-alpha-cyano-3-
phenoxybenzyl (1R,3R)-3-(2,2-dibromovinyf)-2,2-
dimethylcyclopropanecarboxylate (deitamaethrin, CAS RN 52918-83-5),
alpha-cyano-3-phenoxybenzyl 2,2,3,3 -tetramethyl
cyclopropoanecarboxylate (fenpropathrin, CAS RN 64257-84-7), (RS)-
alpha-cyano-3-phenoxybenzyi(R)-2-[2-chioro-4-(triflucromethyf)aniino}-3-
methylbutanoate (tau-fluvalinate, CAS RN 102851-08-9), (2,3,5,8-
tetrafluoro-4-methyiphenyl)methyi-(1-alpha, 3-alpha)-(Z)-(+)-3<(2-chioro-
3,3,3-irifluoro-1-propenyi)-2,2-dimethyicyclopropanecarboxylate (tefluthrin,
CAS RN 79538-32-2), (x)-cyano (3-phenoxyphenyl)methyl (x)}4-
(difluoromethoxy)-alpha-{1-methyl ethyl)benzeneacetate (flucythrinate,
CAS RN 70124-77-5), cyano{4-fluoro-3-phenoxyphenyl)methyl 3-{2-chloro-
2-(4-chlorophenyl)ethenyl]-2,2-dimethyicyclopropanecarboxylate
(flumethrin, CAS RN 69770-45-2), cyano(4-fiuoro-3-phenoxyphenyf)
methyl 3-(2,2-dichloroethenyl)-2,2-dimethyl-cyclopropanedarboxylate
(cyfluthrin, CAS RN 68359-37-5), (beta cyfluthvin, CAS RN 68356-37-5),
(transfluthrin, CAS RN 118712-88-3), (S)-alpha-cyano-3-
phenoxybenzyi(Z)-(1R-cis)-2,2-dimethyi-3-{2-(2,2,2-trifluoro-trifluoromethyl-
ethoxycarbonyl)vinyllcyclopropane carboxylate (acrinathrin, CAS AN
101007-068-1), (1R cls) S and (1S cls) R enantiomer isomer pair of alpha-
cyano-3-phenoxybenzyl-3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane
carboxylate (alpha-cypermethrin, CAS RN 67375-30-8),
[1R,38)3(1'AS)(1',2',2",2"-tetrabromoethyl)}-2,2-
dimethylicyclopropanecarboxylic acid (s) alpha-cyano-3-phenoxybenzyl
ester (tralomethrin, CAS RN 66841-25-6), cyano-{3-phenoxyphenyl)methyl
2,2-dichloro-1-{4-sthoxyphenyl)cyciopropane carboxylate (cycloprothnn,
CAS RN 63935-38-8), [10a, 30(Z)]<{+)-cyano-(3-phenoxyphenyl)methyl 3-
(2-chloro-3,3,3-trifluoro-1-propenyl)-2,2-dimethyicyclopropanecarboxylate
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(cyhalothrin, CAS RN 68085-85-8), [1-alpha (s}, 3-alpha(z)}-cyano(3-
phenoxyphenyl)methyl-3-(2-chloro-3,3,3-trifluoro-1-propenyl)-2,2-
dimethyicyclopropanecarboxylate (lambda cyhalothrin, CAS RN 91485-08-
6), (2-methyH1,1'-biphenyi}-3-ylijmethyl-3-(2-chloro-3,3,3-trffluoro-1-
propenyl)-2,2-dimethyi-cyclopropanecarboxylate (bifenthrin, CAS AN
82657-04-3), 5-1-benzyl-3-furyimethyl-d-cis(1R,3S,E)2,2-dmethyl-3-(2-
ox0,-2,2,4,5 tetrahydro thiophenylldenemethyl)cyclopropanecarboxylate
(kadethrin, RU15525, CAS RN 58768-20-3), [5-(phenyimethyl)-3-furanyi}-
3-furanyl-2,2-dimethyl-3-(2-methyl-1-propenyi)cyclopropane carboxylate
(reesmethrin, CAS RN 10453-86-8), (1R-trans){5-(phenyimethyl)-3-
furanyfjmethyl 2,2-dimethyl-3-(2-methyl-1-
propenyl)cyclopropanecarboxylate (bloresmethrin, CAS RN 268434-01-7),
3,4,5,6-tetrahydro-phthalimidomethyl (1RS)-cis-trans-chiysanthemate
(tetramethrin, CAS RN 76886-12-0), 3-phenoxybenzyi-d,|-cls,trans 2,2-
dimethyl-3-{2-methylpropenyf)cyclopropane carboxylate (phenothrin, CAS
RN 268002-80-2), (empenthrin, CAS RN 54406-48-3), (cyphenothrin, CAS
RN 39515-40-7), (prallethrin, CAS AN 23031-36-8), (Imiprothrin, CAS RN
72963-72-5), (RS)-3-allyl-2-methyl-4-oxcyclopent-2-enyl-(18,3R, 1R,3S)-
2,2-dimethyl-3-(2-methyiprop-1-enyl)cyclopropanecarboxylate (allethrin,
CAS RN 584-79-2), (bloallethrin, CAS RN 584-79-2), and (ZX18801, CAS
RN 160791-684-0)

18  The method of claim 17, wherein the pyrethrokd comprises a
member selected from the group consisting of tefiuthrin, lambda
cyhalathrin, bifenthrin, permethrin and cyfluthrin

20 The method of claim 15, wherein the pesticide comprisas an
oxidlazine insecticide that Is selectad from the group consisting of 5-(2-
chioropyrid-5-yimethyl)}-3-methyi-4-nitroiminoperhydro-1,3,5-oxadlazine, 5-
(2-chlorothlazol-5-yimethyf)-3-methyl-4-nitroiminoperhydro-1,3,5-
oxadlazine, 3-methyl-4-nktroimino-5-(1-oxido-3-pyridnomethyl)perhydro-
1,3,5-oxadiazine, 5-(2-chloro-1-oxido-5-pyridiniomethyl)-3-methyl-4-
nitroimnoperhydro-1,3,5-oxidiazine, and 3-methyl-5-(2-methylpyrid-5-
yimethyl)-4-nitroiminoperhydro-1,3,5-oxadlazine
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21  The method of clam 15, wherein the pesticide compnses a
neonicotinold Insectickde that Is selected from the group conslsting of
acetamiprid, imidacloprid, thiamethoxam, clothianidin, dinotefuran,
flonicamid, nithiazine, and thiacloprid

22  The method of claim 15, wherein the pesticide comprises a
naohicotinoki that [s selected from the group conasisting of thiamethoxam
{CAS RN 153719-23-4), acetamiprid ((E)-N-{{6-chloro-3-pyridinyl)methyi]-
N'-cyano-N-methylenelmidamide, CAS RN 135410-20-7), midacloprid (1-
[(6-chloro-3-pyridinyt)methyl] N-nitro~2-imidazolidinimime, CAS RN
138261-41-3), nitenpyram (N-{(6-chloro-3-pyridnyl)methyl}-N-ethyl N'-
methyl-2-nitro-1,1-ethenediamine, CAS AN 120738-89-8), clothlanidin (TI-
435 (N-{(2-chloro-5-thlazoyl)methyi}-N'-methyl-N"-nitro,[C(E)}-(8Cl)-
guanidine, CAS RN 210880-92-5)

23 The method of clain 15, wheremn the pesticide comprises a
pyrrol, pyrazole, or phenyl pyrazole that i selected from the group
consisting ofchiorfenapyr (4-bromo-2-(4-chiorophenyi)-1-ethoxymethyi-5-
trifluoromethyipyrrole-3-carbonitrile, CAS RN 122453-73-0), fenpyroximate
((E)-1,1-dimethylethyl-4{I[[(1,3-dimethy}-5-phenoxy-1H-pyrazole-4-
y)methylenslaminojoxy]methyijoenzoate, CAS RN 111812-58-8),
tebufenpyrad (4-chloro-NfI4-1,1-dimethylethyl)phenylimethyi}-3-ethyt-1-
methyt-1H-pyrazole-5-carboxamide, CAS RN 119168-77-3), and fiprorul
(5~-amino-{2,6-dichloro-4-(trifluoromethyl)phenyl]<4-{(1R,S)-
(trifluoromethyl)sulfinyl}-1H-pyrazole-3-carbonitrile, CAS RN 120068-37-3)

24 The methad of claim 15, wherein the pesticide comprises a
diacylhydrazine that is selected from the group conalsting of halofenozide
(4-chlorobanzoate-2-benzoyl 2-(1,1-dimethylethyl)-hydrazide, CAS RN
112226-61-8), methoxyfenozide {RH-2485, N-tert-butyl-N'-(3-methoxy-o-
toluoyl)-3,5-xylohydrazide, CAS RN 161050-58-4), and tebufenozde (3,5~
dimethytbenzoic acid 1-(1,1-dimethylethyl)-2-(4-athyibenzoyl)hydrazide,
CAS RN 112410-23-8)

25 The method of clam 15, wherein the pesticide comprises a
trlazole selacted from the group consisting of amitrole (CAS RN 61-82-5)
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and riazamate (ethy] 1-{{dimethylamino)carbonyl]-3-(1, 1-dimethylethyi)-
1H-1,2 4-triazol-5-yijthic]acetate, CAS RN 112143-82-5)

26 The method of claim 15, wherein the pesticide comprises a
blological/fermentation products selected from the group consisting of
avermectin (abamectin, CAS RN 71751-41-2) and spinosad (XDE-105,
CAS RN 131928-60-7)

27  The method of claim 15, whereln the pesticide compnses an
organophosphate msecticide selected from the group consisting of
acephate (CAS RN 30560-18-1), chlorpyrifos (CAS RN 2921-88-2),
chlorpyrifos-methyl (CAS RN 5588-13-0), diaznon (CAS RN 333-41-5),
fenamiphos (CAS RN 22224-82-6), and malathion (CAS RN 121-75-5)

28 The method of claim 15, wherein the pesticide comprises a
carbamate Insecticide selected from the group consisting of aldicarb {CAS
RN 116-06-3), carbaryl (CAS RN 63-25-2), carbofuran (CAS RN 1563-66-
2), oxamyl (CAS RN 23135-22-0) and thiodicarb (CAS RN 58668-268-0)

20 The method of claim 14, wherein the pesticide comprigses a
funglcide

30 The method of claim 28, wherein the fungicide comprises a
triazole fungicide selected from the group conslsting of amitrol,
azaconazole, bitertanol, bromuconezole, climbazole, clotrimazole,
cyproconazole, diclobutrazol, difenoconazole, diniconazole, diniconazole-
M, epoxiconazole, etaconazole, fenbuconazole, fluquinconazole,
fluotrimazole, flusllazole, flutriafol, furconazole, furconazole-cls,
hexaconazole, Imibenconazole, Ipconazole, metconazole, mycliobutanil,
paciobutrazol, penconazole, propiconazole, quinconazole, simeconazole,
tebuconazole, tetraconazole, triadimefon, triadimenol, triazbutil,
triticonazole, 1-(4-flucrophenyl)-2-(1H-1,2,4-trlazole-1-yl)ethanons, and
mutures thereof

31  The method according to claim 20, wherein the fungicide
comprises fluquinconazole, simeconazole, tebuconazole, tetraconazole,
triticonazole, 1-{4-fluorophenyl)-2<{1H-1,2,4-trlazole-1-yl)ethanone, or
mbdures thereof
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32  The method according to claim 29, wherein the fungiclde
comprises fluquinconazole

33 The method according to claim 28, wherein the fungicide
comprises simeconazole

34 The method according to claim 29, wherein the fungicide
comprises tebuconazole

35 The method according to claim 28, wherein the fungicide
comprises tetraconazole

38 The method according to claim 28, wherein the fungicide
comprises triticonazole

37 The method according to claim 28, wherein the fungicide
comprises 1-(4-fluorophenyl)-2-(1H-1,2,4-trlazole-1-yl)ethanone

38 The method according to claim 29, wharein the fungicide
comprises a dlazole selected from the group consisting of imazalll,
oxpoconhazole, pefurazoate, prochloraz, trifuimizole, and mixtures thereof

39 The method according to clalm 29, wherein the fungicide
compriees a strobilunn type fungicide selected from the group conslisting of
azoxystrobin, dimoxystrobm, famoxadone, kresoxim-methyl,
metominostrobin, plcoxystrobin, pyraciostrobin, trifioxystrobin, and
muoxtures thereof

40 The method according to claim 29, wheren the fungicide
comprises a member selected from the group conslsting of tebuconazole,
simeconazole, fludioxonll, fluquinconazole, difenoconazole, 4,5-dimethyl-
N-{2-propenyl)-2-(trimethyisilyf}-3-thiophenecarboxamide (silthiofam),
hexaconazole, etaconazole, propiconazole, triticonazole, flutriafo,
epoxiconazole, fenbuconazole, bromuconazole, penconazole, mazall,
tetraconazole, flusilazole, metconazole, diniconazole, myciobutanil,
triadimenol, bitertanol, pyremethanil, cyprodinil, tridemorph,
fenpropimorph, kresoxim-methyl, azoxystrobin, ZEN80160, fenpiclonit,
benalaxyl, furalaxyl, metalaxyl, R-metalaxyl, orfurace, oxadixyl, carboxn,
prochloraz, trifulmmzole, pyrifenox, acibenzolar-S-methyl, chlorothalonll,
cymoaxnil, dmethomorph, famoxadone, quinoxyfen, fenpropidine,
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spliroxamine, tnazoxide, BAS50001F, hymaxazole, pencycuron,
fenamidone, guazatne, and cyproconazole

41  The method according to clalm 28, wherein the fungicide
comprises eilthlofam

42  The method according to claim 29, wherein the pestcide
comprises siithiofam and the polymer comprises polyvinylacetate

43  The method according to claim 14, wherein the pesticide
comprises slithiofam and the polymer comprises methocel

44 The method according to claim 1, wherein the treatment
comprises the steps

a providing a seed,

b contacting the seed with a latex cornprising the polymer,

c forming a polymer coating on the seed before treating the
seed with a phytotoxic agent, whereln the coating is free of the phytotoxic
agent and wherein the type of polymer and the coating thickness are
designed to block phytotoxic contact of the phytotoxic agent with the seed
while aflowing sufficient transfer of oxygen and moisture under
environmental conditions normally encountered by the seed after planting
to mantain the seed's viability and enable lts germination, and

d contacting the polymer coated seed with the phytotoxic
agent.

45 The method according to claim 44, wherein the polymer
coating is applied so that It directly contacts the seed without Intervening
material between the coating and the seed.

48 Phytotoxic agent-treated plant seed having an improved
gemmnation rate, each seed comprising a plant seed having a phytotoxdc
agent deposited thereupon, and having a polymer coating which is free of
the phytotoxic agent located between the seed and the phytotoxic agent,
wherein the type of polymer and the coating thickneas are designed to
block phytotoxic contact of the phytotoxic agent with the sead whlile
allowing sufficlent transfer of oxygen and molsture under environmental
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conditions normally evzountered by the seed efier planting to maintain the
seed's viability and enable its germination

47 A plant that is grown from a seed that is treated by the
method according to claim 1

48 A method of producing an agronomic crop, the method
comprising the steps

a providing plant seeds of the agronomic crop that have been
treated by the method according to claim 1,

b planting the seeds, and

c cultivating the planted seeds and plants that sprout from the
seeds
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(37) Extracto Un método de mejorar ei porcentaje de germinacion en semiiies de planta tratadas con
plaguicida Implica formar una capa de polimero libre de plaguicida sobre una semilla de planta antes de tratar la
semilla con un plaguickia donde el tipo de polimero y el espesor de la capa se disefian pare bloquear el
contacto fitotdxico del plaguixda con la semiiia permiiendo al mismo tlempo suficlents transferencla de
oxigeno para mantener la viabllidad de la semilla y suficents traneferencia de humedad bajo condiclones
ambientales enfrentadas normakmente por la semilla después de la siembra para posiblitar su germinacion y
luego tratar la semilla cubierta de planta con un piaguicida Se describen asimismo semilias que se han tratado
con este método y plantas que se cultivan de lde semllies tratadas.
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METODO DE PROTEGER SEMILLAS TRATADAS CON UN
AGENTE FITOTOXICO

ANTECEDENTES DE LA INVENCION
REFERENCIA CRUZADA A PATENTES Y SOLICITUDES DE
PATENTE RELACIONADAS

[0001) Esta solicitud rervindica el beneficio de la Solicitud de Patente
Provisional de los Estados Unidos Serie No 60/430,572, presentada el 3 de
diciembre de 2002, que se incorpora aqui por referencia en su totalidad

(1) Campo de la Invencién

[0002] La presente invencién se refiere a un método de proteger
semillas que se van a tratar con un agente fitotéxico y, en particular, a un
método para mejorar el porcentaje de germinaci6n de semillas tratadas con
un agente fitotdxico De igual manera se incluyen semullas, que se han
tratado por el metodo en cuestidn, y plantas que crecen de tales semillas

(2) Descnipcién del Arte Relacionado

[0003] Una fraccidn significativa de las semillas de planta se trata
actualmente con uno o mas agroquumicos, tales como plaguicidas,
inoculantes, factores de crecimuiento y fertilizantes, con el fin de controlar
plagas y enfermedades, para aportar nutrientes, estimular la germinacién e
intensificar el crecimiento de la plantula Algunos de los agroquimicos que
son Uties en controlar plagas y enfermedades pueden ser igualmente
toxicos para la semulla y la planta que brota de la semulla Tal actividad
fitotdxaca limita la cantidad de estos agroquimicos que pueden aplicarse sin
ningun dafio a la semilla.

[0004] Un efecto indeseado de la fitotoxicidad es la reduccion del
porcentaje de germinacién de semillas que han sido tratadas Por lo
general, el porcentaje de germinacidon de sermullas que se tratan con un
agente fitotdxico dismunuye con el tiempo, después de haberse aplicado el
agente, imitando asf la longevidad de las semillas tratadas A veces se
requieren medidas extraorcinanas tales como tratamiento de la semlla en

3%
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campo, o tratamiento inmediatamente antes de la siembra, para evitar un
dafio seno al producto agricola Se ha comprobado asumismo que el dafio
fitotéxico a la semilla ocasionado por agentes agroquimicos puede
exacerbarse por exposicibn de la semilla a factores perturbadores
ambientales, tales como frio, sequia y similares

[0005} La fitotoxicidad de los agroquimicos se ha tratado de distintas
maneras La inclusién de antidotos ("safeners") — quimicos que hacen mas
tolerables los efectos fitotéxicos de los agroquimicos, tales como herbicidas
— Junto con la semilla, se usa amplhiamente, pero esto requiere la aplicacion
de un componente quimico adicional, 8 menudo costoso, a la semilla

[0006] Otra forma de superar el efecto fitotéxico es encapsular el
agente agroquumico en una matriz, a menudo un polimero, la cual Iimita el
movimiento del agente Vease, por ejemplo, la Patente de los Estados
Unidos 6,329,319 a Pughis1 y colaboradores Este metodo puede limitar el
contacto del agente con la semilla y la plintula emergente, permitiendo al
mismo tiempo disponer del agente més tarde durante la germinacién y el
crecimiento micial de la planta, cuando el agente se libera de la matriz de
polimero La adecuada operacién de la tecnologia de encapsulacién
depende de la cudadosa combinacion de las propredades fisicas y quimicas
del agroquimico y la matriz encapsulante N1 una matriz de polimero ni un
proceso de encapsulacién son apropiados para encapsulacion de todos los
agentes agroquimicos actualmente en uso para el tratamiento de semillas
[0007] De 1gual manera pueden incluirse agentes agroquinmcos en las
capas de semilla, que pueden limitar la mobihidad del agente Vease, por
ejemplo Patente de los Estados Umdos No 6,199,318 a Stewart y
colabaradores, Patente de los Estados Unidos No 5,129,180 a Stewart,
Patente de los Estados Unudos No 5,127,185 a Kojumoto y colaboradores,
Patente de los Estados Umidos No 5,044,116 a Gago y colaboradores, y
Patente de los Estados Unidos No 3,947,906 a Watts No obstante, debido
a8 que el agente activo se distribuye de un lado a otro de la capa,
necesanamente alguna cantidad fimta del agente entra en contacto con la
superficie de la semulla Més aun, igual a la encapsulacion, los pardmetros
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fisicos y quimicos de los materiales de la matriz tienen que ajustarse con las
propiedades del agente activo, con el fin de obtener la homogeneidad
adecuada de la capa y evitar el fisuramiento

[0008] Se conoce la aplicaci6n de capas de polimero a semillas con el
fin de reducir el dafio de imbibicién por frio (“imbibitional chilling
injury™) Véase, N1, B-R, Alleviation of seed imbibitional chilling injury
using polymer film coating, British Crop Protection Council Symposium
Proceedings, No 76, Pp 73-82 (2001), ademds, Taylor, A G, Bean
Improvement Cooperative, 30 30-31 (1987), Taylor y colaboradores J
Horticultural Sci, 62 183-189 (1987), Taylor, A G y J Kwatkowsks,
Polymer film coatings decrease water uptake and water vapor movement
mto seeds and reduce imbibitional chilhing 1njury, West y colaboradores
Crop Science, 25941-944 (1985) Sin embargo, no se describib la
combinacién de tales capas con tratamiento consecutivo de las semillas con
agroquimicos fitotéxicos

[0009] Serfa util, por lo tanto, ofrecer un método para reducir el dailo
fitotéxico infhigido a semillas por agentes fitotdxicos .de tratamiento de
semillas, método que puede usarse con una amplia gama de agentes

agroquimicos y aplicarse a una extensa paleta de tipos de semuillas
SUMARIO DE LA INVENCION

[00010] En sintesis, la presente invencién se dinge por lo tanto a un
método novedoso de mejorar el porcentaje de germinacién de semillas de
planta que se tratan con un agente fitotdxico, método que comprende
formar una capa de polimero sobre la semulla de planta antes de tratar la
semilla con el agente fitotdxico, en donde la capa estd libre del agente
fitotéxico y donde el tipo de polimero y el espesor de la capa se disefian
para bloquear un contacto fitotoxico del agente fitotoxico con la semilla,
permitiendo al mismo tiempo suficiente transferencia de oxigeno pare
mantener la viabilidad de la semilla y suficiente transferencia de humedad
bajo condiciones ambientales enfrentadas normalmente por la semilla luego
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de la siembra, para posibilitar su germinacion, y tratar la semllla\ckxem de
planta con el agente fitotoxico

[00011} De igual manera, la presente invencién se dirige a una
novedosa semilla de una planta tratada con un agente fitotoxico, que tiene
un porcentaje de germinacién mejorado, comprendiendo cada semilla una
semilla de planta con un agente fitotéxico depositado sobre-ella, y con una
capa de polimero que estd libre del agente fitotéxico, localizada entre la
semilla y el agente fitotoxico, en donde el tipo de polimero y el espesor de
la capa se disefian para bloquear un contacto fitotéxico del agente fitotdxico
con la semilla, permutiendo al musmo tiempo suficiente transferencia de
oxfigeno y humedad bajo condiciones ambientales enfrentadas normalmente
por la semilla luego de la siembra, para mantener la viabihidad de la semilla
y posibilitar su germinacion.
[00012] La presente invencién se dirige asimismo a una planta
novedosa que se cultiva de una semilla que se trata por el metodo descrito
mas armiba
[00013] La presente imnvencién se dirige tambien a un método novedoso
de producir un producto agronémico, método que comprende los pasos de

a proveer semillas de planta del producto agronomico, que se
han tratado por el método descrito mds amba,

b sembrar las semuilas, y

c cultivar las semillas sembradas y las plantas que brotan de las
semillas
[00014] Entre las vartas ventajas que se descubrié se lograban por la
presente invencién, pueden anotarse, por lo tanto, la provision de un
métado -para reducir el dafio fitotdxico a las semillas denvados de agentes
fitotdxicos de tratamiento de semullas, el cual puede usarse con una amplia
gama de agentes agroquimicos y aplicarse a una extensa paleta de tipos de

semillas

BREVE DESCRIPCION DE LOS DIBUJOS
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[00015} Figura 1 es un grifico que muestra el porcBntaje de
germinacion de semillas de sorgo en una prueba de gerrinacion con calor
como funcién de los dias despues del tratamiento, para semullas que
carecfan de capa y que tenian capas de 10u y 50u de polimero Vinac XX-
210 seguidas por tratanuento con un antidoto ConceplIl y con imidacloprid
en mveles de 0, 250 g, 500 g, y 750 g por 100 kg de semullas,
[00016] Figura 2 es un grifico que muestra el porcentaje de
germinacién de semillas de sorgo en una prueba de germinacién con fiio
como funcién de los dias después del tratamiento, para semillas que
carecian de capa y que tenfan capas de 10u y 50u de polimero Vinac XX-
210 seguidas por tratamiento con un antidoto Conceplll y con imidaclopnd
en niveles de 0, 250 g, 500 g, y 750 g por 100 kg de semullas,
[00017] Figura 3 es un gréfico que muestra el porcentaje de
germunacién de semillas de sorgo en una prueba de germinacion con calor
como funcidn de los dias después del tratamiento, para semillas que
carecian de capa y que tenian capas de 5u de tres diferentes polimeros
methocel, donde las capas fueron seguidas por un tratamiento con un
ant{doto ConceplII y con imidacloprnid en niveles de 0 y 250 g/100 kg de
semillas,
|00018) Figura 4 es un grifico que muestra el porcentaje de
germinacién de semillas de sorgo en una prueba de germinacion con frio
como funcion de los dias posteriores al tratamiento, para semillas que
carecian de capa y que tenfan capas de S5pu de tres diferentes polimeros
methocel, donde las capas fueron segwidas por un tratamiento con un
antidoto Conceplll y con en niveles de 0 y 250 g/100 kg de semuillas,
[00019] Figura 5 es un grafico que muestra el porcentaje de
germinacién de semillas de sorgo en una prueba de germinacion con calor
como funcion de los dias después del tratamiento, para semillas que
carecian de capa y que tenfan capas de 10y de cualquiera de los polimeros
SB-2000, Vmac XX-210, Maltrin MO40, Airflex 500, o Flexbond 289,
donde las capas fueron seguidas por un tratamiento con un antidoto
Conceplll y con imidaclopnd en nuveles de 0 y 250 g/100 kg de semullas,
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[00020] Figura 6 es un grafico que muestra el poMe de
germinacién de semillas de sorgo en una prueba de germinacién con calor
como funcién de los dias despues del tratamiento, para semillas que
carecian de capa y que temian capas de 5u de Maltrin MO40, Methocel
E3LV, Methocel ESOLV, Methocel AI5SLV, Airflex 500 + 1% talco,
Flexbond 289, y capas de 5y, 10y, 20p y 50u de Vinac X2%-210, donde las
capas fueron seguidas por un tratamiento con un antidoto ConceplIl y con
imidacloprid en mveles de 0 y 250 g/100 kg de semullas, y

[00021] Figura 7 es un grifico que muestra el porcentaje de
germinacién de semillas de sorgo en una prueba de germinacion con frio
como funcion de los dies después del tratamiento, para semullas que
carecian de capa y que tenfan capas de 5u de Maltrin MO40, Methocel
E3LV, Methocel ESOLV, Methocel A15LV, Airflex 500 + 1% talco,
Flexbond 289, y capas de 5y, 10y, 20p y 50p de Vinac XX-210, donde las
capas fueron seguidas por un tratamiento con un antidoto Concepll! y con
imidacloprid en niveles de 0 y 250 g/100 kg de semullas

DESCRIPCION DETALLADA DE LAS INCORPORACIONES
PREFERIDAS

[00022] De acuerdo con la presente invencidn, se ha descubierto que el
porcentaje de germinacién de semillas que van a tratarse con un agente
fitotoxico puede mejorarse formando una capa de polimero, que esta libre
del agente fitotéxico, sobre la semilla de una planta, y tratando luego las
semillas con el agente Es importante que el tipo de polimero que se
emplea para la capa, y el espesor de la capa, se disefien para bloquear un
contacto fitotoxico del agente fitotdxico con la semilla, permitiendo al
mismo tiempo suficiente transferencia de oxigeno para mantener la
viabiidad de la semilla y suficiente transferencia de humedad bajo
condiciones ambientales enfrentadas normalmente por la semilla luego de
la siembra, para posibilitar su germinacién

[00023] En el presente método, los térmunos "agente fitotoxico" se
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refieren a un ingrediente activo agricola que es fitotdxico Tal como se
emplea aqui, los términos "ingrediente activo: agricola” significan cualquier
elemento quimico, molécula, o compuesto, 0 su mezcla, que posee una
actividad biol6gica en una semulla, una planta, o una enfermedad o plaga de
una semilla o planta. Tales ingredientes activos agricolas incluyen, pero no
se hmtan a, plaguicidas, herbicidas, fertilizantes, reguladores de
crecimiento de plantas, firmacos, colorantes, atrayentes biolégicos,
fragancias y feromonas Por lo tanto, plaguicidas, herbicidas, fertilizantes,
reguladores de crecimiento de plantas, firmacos, colorantes, atrayentes
biolégicos, fragancias y feromonas, que son fitotoxicos, van a incluirse
como los agentes fitotéxicos de la presente invencién

[00024] Tal como se emplea aqui, un agente es "fitotoxico" s1 causa
lesion o dafio a una planta o sermulla con la cual entra en contacto La lesién
o daiio a la planta y la semilla incluye, por ejemplo, atrofia, quemadura
quimica, caida del rendimiento, malformacion, descoloracién, ausencia de
germinacidn, reduccion en el porcentaje de germinacién, muerte y
similares '

[00025] Se ha descubierto que el metodo en cuestién es especialmente
util cuando el agente fitotéxico es un regulador del crecimuiento de plantas,
un plaguicida, o un herbicida Ejemplos de plaguicidas que pueden usarse
como el agente fitotdxico en la presente mnvencién son acaricidas,
garrapaticidas, insecticidas, repelentes de insectos, fungicidas,
fungiestaticos, moluscicidas, rodenticidas, nematicidas y bactericidas
[00026) Se sabe que muchos de los plaguicidas, herbicidas y
reguladores de crecimiento de plantas mds utiles pueden ser fitotoxicos s1 se
les permite entrar en contacto con plantas o semillas y, particularmente, s
estdn presentes en concentraciones altas No obstante, a menudo es mas
efectivo, s1 no necesar10, suministrar tales agentes en concentraciones altas
con el fin de obtener los beneficios méximos que pueden ofrecer Por
consigwente, ha sido particularmente dificil suministrar estos agentes
fitotoxicos en forma concentrada, tal como en grinulos de liberacion
controlada, capas, o miniesferas, debido al efecto dafiino que el agente
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puede tener sobre la semulla o planta propiamente dicha que esti\}e{mado
a proteger Una propiedad importante de la presente invencién es que
permite el uso de activos altamente efectivos que son también fitotéxicos
Mas aun, los activos pueden usarse en concentraciones que son mas altas de
lo que serla posible sin el uso de la capa de polimero libre del agente
fitotéxico

[00027] Una funcién de la capa de polimero es reducir el contacto
fitotdxico del agente fitotdxico con la semilla. Tal como se emplea aqul,
los términos "contacto fitotdxico" significa contacto de una cantidad de un
agente con una semilla, que es suficiente para causar un efecto fitotdxico
Debido a que la capa de polimero hbre de agente fitotéxico reduce el
contacto fitotdxico del agente con la semilla, amplia el ttempo en que la
semilla tratada puede almacenarse Ademds, el tratamiento puede llevarse a
cabo en un tiempo muy anterior a la siembra, preferiblemente en un tiempo
que es econdmicamente atractivo y conveniente para la persona que aplica
el tratamiento A manera de ejemplo, cuando se van a tratar semillas con
un plaguicida, el presente método puede ampliar la longevidad de semillas
tratadas con plaguicida en un factor de tres veces, o incluso mas Miés aun,
el presente metodo hace posible ftratar semullas con mveles
significativamente més altos de plaguicides de los que pueden emplearse
normalmente sin incurrir en porcentajes de gerrmnacién wnaceptablemente
bajos Esto puede acentuar la efectividad del plaguicida y amphiar el
tiempo que el plaguicida permanece activo despues de la siembra Por
ejemplo, el presente método permite el uso de mveles dos veces, tres veces,
o incluso mds altos de plaguicida, sin incurrir en una reduccion adicional en
los porcentajes de germinacién de las semullas tratadas

[00028] Es otra ventaja del presente método que éste puede usarse con
una ampha gama de agentes agroquimicos, sin tener en cuenta su
compatibilidad fisica o quimica con el polimero de 1a capa El aspecto de
aplicar una capa de polimero libre de agente fitotéxico a la semilla antes de
aplicar un agente fitotéxico elimina la necesidad de un ajuste cuidadoso de

las propiedades del polimero y el agente
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[00029] En el presente metodo, cuando se afirma que una finalidad es
"mejorar el porcentaje de germinacién” de la semulla de una planta, se da a
entender que la semilla de una planta, que se ha tratado por el presente
metodo, tiene un porcentaje de germinacién més alto que la sermulla similar
de una planta que se ha tratado con la misma cantidad y tipo de agente
fitotéxico, pero carece de la capa de polimero libre del agente fitotéxico
que es una caracterisica del presente método, cuando ambos tipos de
semillas se exponen a las mismas condiciones ambientales y se prueban
bajo el mismo protocolo para cuantificar el porcentaje de germinacion Los
métodos para cuantificar el porcentaje de germinacién son bien conocidos
por aquellas personas expertas en el arte de la ciencia de semillas, y se
describen con més detalle a continuacion

{00030] En el presente método, se forma una capa de polimero libre del
agente fitotéxico sobre una semilla de una planta, antes de tratar la semulla
con el agente fitotéxico El tipo de polimero y el espesor de la capa se
disefian para reducir un contacto fitotdxico del agente fitotéxico con la
semilla, permitiendo al mismo tiempo suficiente transferencia de oxigeno
para mantener la viabilidad de la semilla y suficiente transferencia de
humedad bajo condiciones ambientales enfrentadas normalmente por la
semilla luego de la siembra, para posibihtar su germinacién Luego de
haberse formado la capa de polimero, la semilla cubierta se trata con un
agente fitotéxico En incorporaciones preferidas, el agente fitotoxico es un
plaguicida.

[00031] Aunque el método en cuestibn puede usarse para tratar Ia
semitla de cualquier tipo de planta, se prefiere que la semilla sea la semulla
de una planta agrondmica Tal como esos terminos se usan aqui, "planta
agronémica” se refiere a cualquier planta que se cultiva por el hombre, o de
la cual se cosechan partes o productos que son usados por el hombre
Plantas agronomicas pueden ser una gimnosperma, una dicotiledonea, o una
monocotiledénea

[00032] Ejemplos de plantas agrondmicas que son ttiles en la presente
invencién mncluyen, sin imitacién, cereales (trigo, cebada, centeno, avena,
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arroz, sorgo, productos agncolas relacionados, etc ), remolacha, frutas en
forma de pers, frutas que tienen pepa y frutas blandas (manzana, pera,
ciruela, melocoton, albaricoque japonés, ciruela pasa, almendra, cereza,
fresa, frambuesa, mora, tomate, pimiento, etc ), legumbres (frfjol, lenteja,
arveja, soya), plantas oleaginosas (colza, canola, mostaza, amapola, oliva,
girasol, coco, ricino, granos de cacao, mani, soya, maiz, etc ), cucurbitaceas
(calabaza, cohombro, melén, etc), citricos (naranja, limén, toronja,
mandarnina, pomelo Watson (citrus natsudaidai), etc ), vegetales (lechuga,
repollo, col china, rdbano chino, zanahoria, cebolla, papa, etc ), arboles de
alcanfor (aguacate, canela, alcanfor, etc ), maiz, tabaco, nueces, cafe, cafia
de azucar, te, vad, lupulo y banano

[00033] En incorporaciones prefendas, la planta agronomica puede ser
arroz, tngo, cebada, centeno, maiz, papa, zanahoria, batata, remolacha
azucarera, frijol, arveja, achicona, lechuga, repollo, coliflor, broculs, nabo,
rabano, espmnaca, espérrago, cebolla, ajo, berenjena, pimuento, apio,
zanshoria, zapallo, calabaza, calabacfn, cohombro, manzana, pera,
membrillo, melén, ciruela, cereza, melocotdn, nectarina, albaricoque, fresa,
uva, frambuesa, zarzamora, pifia, aguacate, papaya, mango, banano, soya,
tomate, sorgo y frambuesas, banano y otras vanedades comestibles
similares Se prefiere més que la planta agronomica se seleccione de maiz,
fnol de soya, algoddn, sorgo, colza (canola), arroz, trigo, cebada y centeno
Se prefiere aun mas que la planta agronémica sea maiz, frijol de soya o
algodon

[00034] Un paso inicial en el presente metodo es formar una capa de
polimero libre del agente fitotéxico sobre una semilla Para llevar a cabo la
formacién de la capa sobre la semilla puede usarse cualquier método que se
conozca en el arte de la ciencia de polimeros En un método prefendo, la
capa puede formarse proveyendo una semilla y poniendo en contacto la
semilla con un polimero La puesta en contacto puede llevarse a cabo en
uno cualquiera de varios modos Por ejemplo, s1 el polimero es soluble en
agua, puede prepararse una solucion en agua del polimero y la solucién de

polimero puede aplicarse a la semilla — tal como mediante aspersién,

10
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inmers16n, empafiamiento, o similares Para polfmeros no solubles en agua,
puede formarse una emulsién liquido/polimero del polimero, y la emulsion
puede aplicarse a la semulla Se prefiere que el liquido en el cual se forma
la emulsi6n sea agua y, en ese caso, la emulsién puede designarse como un
latex de polimero Es una caracteristica importante del presente metodo
que el medio que contiene el polimero, que se empleza para la aplicacién del
polimero a la semilla, esté libre de un agente fitotéxico, con el fin de que la
aplicacion del polimero a la semilla resulte en la formacion de una capa de
polimero libre del agente fitotéxico sobre la semilla

[00035] Cuando se afirma que el medio que contiene el polimero, o ia
capa de polimero, estdn "libres de un agente fitotdxico", se da a entender
que cualquier agente fitotéxico, que pudiera estar presente en el medio o la
capa, estd presente en una concentracidn que estd por debajo de un mivel
fitotoxico Se considera que la concentracidén de un agente fitotéxico estd
"por debajo de un nivel fitotéxico", s1 la semilla cubierta con una capa de
polimero, que contiene el agente fitotdxico, provee un porcentaje de
germinacién en prueba de germinacion con calor despues de 30 dias
(prueba que se describe mds adelante) que no es inferior, en mas 5%, al
porcentaje de germinacién en prueba de germinacién con calor de una
semilla symilar con una capa de polimero similar, en la cual la
concentracién del agente fitotéxico es cero

[00036] En mcorporaciones prefenidas, la capa de polimero se aplica
directamente a la semilla, sin material que se interponga entre la capa y la
semilla

[00037] Se prefiere que el polimero de la cublerta en cuestibn se
aplique a la semilla en la forma de una pelicula de una suspension,
dispersién o emulsién liquda Tal como se emplea aqui, cuando se
describe la capa con el término "emulsion” se entenderd que incluye todas
las suspensiones, dispersiones y emulsiones Cuando el liquido en el cual
se distribuye el polimero es agua, la emulsion puede denominarse un latex
Se entenderd que cuando se emplea el término "pelicula" en esta

especificacién, generalmente se aplica a la pelicula de la emulsion de
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polimero en forma liquida después de la aplicacién a la semilla, z’n\eno
que el contexto sugiera otra cosa Andlogamente, el término “"capa” se
aplica a la capa sobre la semilla que se forma del curado de la pelicula
Cuando se aphica a la semulla una pelicula que contiene el polimero, se
prefiere que la pelicula cubra sustancialmente la superficie de la semilla
Sin embargo, aunque preferible, tal cobertura sustancial no se requiere con
el fin de obtener las ventajas de la iInvencién
[00038] El polimero se afiade al liquido bajo condiciones tales que se
forme una emuisién. Esto puede hacerse por la adicién de particulas
finamente molidas del polimero al liqudo, o una mezcla de liquido /
polimero puede someterse a alta cizalladura pgra formar la emulsi6n Tales
tecnicas formadoras de emulsi6n son bien conocidas en el arte
[00039} El polimero puede agregarse al liquido en cualquier cantidad,
pero la concentracion del polimero en la emulsién que se emplea para
formar la pelicula debe ser lo sufictentemente baja para permitir la facil
manipulacion y la aplicacién de la emulsién a la semulla - tal como
mediante aspersion — y la distnbucién munuciosa de la pelicula entre las
semillas, de modo que la superficie exterior de cada semilla se cubra en
forma sustancial No obstante, la concentraci6n debe ser lo suficientemente
alta, cuando se usa en combmacidn con los demas parametros del
tratamiento de la semilla, para evitar la pérdida de polimero de las semullas
por goteo o acumulacidn de la emulsion Se prefiere que la concentracién
de polimero en,la emulsién, en el momento en que se aplica una pelicula de
la emulsi6n a las semillas, sea de alrededor de 0 5% a alrededor de 50%, en
peso, mas preferida es una concentracién de alrededor de 0 5% a alrededor
de 20%, en peso, aun mds preferida es una concentracién de alrededor de
2% a alrededor de 20%, todavia més prefenda es una concentracién de
alrededor de 4% a alrededor de 15%, en peso, y aun més preferida es una
concentracion de alrededor de 5% a alrededor de 11%, en peso
[00040] La cantidad de la emulsién de polimero o solucién de polimero
que se afiade a las semullas es una cantidad que es suficiente para proveer

una capa del espesor deseado Una vez aplicada a la semilla la pelicula de
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la emuls16n o solucién de polimero, ésta se cura para formar la capa de
polimero Cuando se dice que la pelicula se "cura", 0 cuando se alude a
"curar la pelicula”, lo que se quiere dar a entender es que del polimero
conterudo en la pelicula se forma una capa solida del polimero El curado
es a menudo el resultado del secamuento del hqudo de la pelicula, pero
puede l[levarse también a cabo por reaccién quimica, adsorcién, secuestro
("sequestration"), u otras formas de curado de polfmeros, que son bien
conocidas en el arte

[00041] La capa en cuestion es insoluble en agua, como se describe
més arriba, y estd presente sobre por lo menos alguna parte de la superficie
exterior de cada semilla Se prefiere que la capa cubra completamente la
superficie exterior de cada semulla.

[00042] Se prefiere que la capa de polimero que se forma sobre la
semulla comprenda una cantidad sustancial del polimero Se prefiere que —
una vez curada la capa — la capa de polimero contenga un polimero, o
mezcla de polfmeros, en una cantidad de més de 10% en peso Una
cantidad de 50% en peso es mds preferida, 70% en peso es aun mas
preferida, y 80% en peso es incluso mas preferida En algunos casos, se
prefiere que la capa esté conformada esencialmente por el polimero

[00043] S1 se desea, la capa puede contener materiales no fitotdxicos
distintos del polimero con el fin de servir como plastificantes,
emulsionantes, estabilizantes, rellenos, colorantes, antidotos y similares
Dichos matenales son bien conocidos en el arte

[00044] Una caracteristica de la capa de polimero hbre del agente
fitotdxico es que el tipo de polimero y el espesor de la capa se disefian para
reducir un contacto fitotoxico del agente fitotoxico con la semulla,
permutiendo al musmo tiempo suficiente transferencia de oxigeno y
humedad bajo las condiciones ambientales normalmente enfrentadas por la
semilla después de la siembra para mantener la viabilidad de la semilla y
posibilitar su germinacion

[00045] Los tipos de polfmero que son utiles para la presente capa

incluyen polimeros que pueden procesarse en una solucion acuosa y
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polimeros que pueden procesarse en una emulsién acuosa de ldtex SeSO
prefieren polimeros que forman emulsiones acuosas de latex Se prefiere
que los polimeros que se emplean en la presente capa puedan formar una
pelicula que tenga excelente adhesion a la superficie de la semilla — es
decr, que la pelicula curada se adhiera suficientemente a la superficie de la
semilla de menera que no se desprenda o erosione durante el
procesamiento, almacenamiento y manipulacion normales Se prefiere
ademas que los polimeros formen peliculas que sean insolubles en agua,
pero que tengan permeabilidad suficiente a la humedad y al oxigeno para
mantener la viabihdad de la semulla y permitir la germinacién cuando se
siembre la semilla

[00046) Mis aun, se prefiere que el polimero que se utiliza para la
presente capa sea uno con una temperatura munima de formacién de
pelicula (MFT), que sea menor que una temperatura que dafie las semullas
que se van a recubrir Se prefiere que el polimero tenga una MTF de menos
de 55°C, més prefenda de menos de 30°C, e incluso méds preferida de
menos de 25°C La temperatura mimma de formacion de pelicula puede
determinarse de acuerdo con el procedimiento ASTM No D-2354 Vease,
por glemplo, la Patente de los Estados Umdos No 6,235,916 Bl En una
incorporacion prefenida, el presente método de recubrnr la semilla incluye
exponer la semilla a una temperatura que es supernor a la MTF del polimero
de la caps, con el fin de obtener una pelicula adherente y umforme que
carezca de, o posea, pocos agujeros

[00047] Ejemplos de los tipos de polimeros que pueden usarse en la
presente invencién incluyen polimeros solubles en agua, tales como
maltodextrinas, metlcelulosa, etilcelulosa, hidroxipropilcelulosa e
hidroxipropil/metilcelulosa y polimeros dispersables en agua, tales como
polimeros de acetato de etilo —~ etileno, polimeros de cloruro de vinilo y
etileno, polimeros de acetato de vinilo, polimeros acrilicos-vinilicos,
polimeros a base de almidén (tales como SB-2000), polimeros de cloruro
de vimlio - acetato de polivinilo, copolimeros de cloruro de vinilo / acetato

de vinilo / etileno y similares
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[00048] Un polimero que es util en ¢l presente método es SB 2000, un
polimero funcional a base de almidén (disponible de Seedbiotics, Caldwell,
ID), del que se ha informado que reduce el dafio de imbibicién por frio a
semillas cuando se emplea como una capa de semilla antes de la stembra
(Vease, por ejemplo, Taylor, A. G, y colabaoradores, Polymer film coatings
decrease water uptake and water vapour movement into seeds and reduce
imbibitional chilling injury, British Crop Protection Council Symposium
Proceedings No 76 p 215-220 (2001), y N1, B-R, pp 73-82, en British
Crop Protection Council Symposium Proceedings, No 76 (2001))

[00049] Otros polimeros que son apropiados para uso en el metodo en
cuestién incluyen polimeros que pueden facilitar 1a permeabilidad del agua
sensible a la temperatura, del tipo descrito en las Patentes de los Estados
Umidos Nos 5,120,349, 5,129,180 y 5,387,450

[00050] Como se describe mas arnba, el espesor de la capa de polimero
libre del agente fitotdxico, en combinacién con el tipo de polimero que se
usa, se disefia para restringir el contacto del agente fitotéxico con la
semilla, pero para permitir un cierto nivel de transferencia de humedad y
oxigeno El espesor de la capa de polimero libre del agente fitotoxico se
refiere al espesor de la capa de polimero una vez se ha curado o secado para
formar una pelicula En otras palabras, se refiere al espesor de la capa final,
maés que a la capa de la solucién o emulsién que contiene el polimero que se
aplica a la semilla

[00051] Se ha descubierto que el espesor de la capa de polimero en la
presente nvencién debe ser menos de alrededor de 500 micrones Se
prefiere que el espesor de la capa sea entre alrededor de 1 micron y
alrededor de 500 micrones, mas preferido es entre alrededor de | micrén y
alrededor de 480 micrones, ain mas preferido es entre alrededor de 2
micrones y alrededor de 400 micrones, todavia mis preferido es un espesor
de capa de entre alrededor de 3 micrones y alrededor de 300 micrones, aun
més prefendo es entre alrededor de 5 micrones y alrededor de 200
micrones, todavia més preferido es un espesor de capa de entre alrededor de
8 mucrones y alrededor de 100 nucrones, y todavia méds preferido es entre
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alrededor de 10 micrones y alrededor de 50 micrones %
[00052] Una vez se ha formado una capa de polimero sobre la semulla,
la semilla cubierta se trata entonces con un agente fitotoxico En la
presente invencién, el agente fitotdxico puede ser icualquier material
fitotéxico que se aplica a una semlla, includos, pero sin limitarse a,
plaguicidas, fertihzantes, factores de crecimiento, colorantes y sus
combinaciones
[00053] En incorporaciones prefenidas, el agente fitotéxico comprende
uno o0 mas plagucidas
[00054] Ejemplos de plaguicidas que son tutiles en el presente metodo
incluyen herbicidas, moluscicidas, insecticidas, nematocidas, acaricidas,
fungicidas, bactenicidas y sus mezclas
[00055] El plaguicida puede seleccionarse de piretrinas, piretroides
sinteticos, azoles, msecticidas de oxadizina, neonicotinoides, diazoles,
tnazoles, derivados de estrobilurina, organofosfatos, pirroles, pirazoles,
fenilpirazoles, diacilhidracinas, productos de fermentacién / biologicos,
carbamatos y sus mezclas
[00056] Ejemplos de los tipos de matenales que son Gtiles como
plaguicidas en el presente método incluyen

a  un prretroide o piretrina sintética Ejemplos de piretrinas que
son utiles incluyen ester de 2-ahl-4-hidroxi-3-metil-2-ciclopenten-1-ona de
dcido 2,2-dimetil-3-(2-metilpropenil)-ciclopropanocarboxilico, (2-metil-1-
propenil)-2-metoxi-4-oxo-3-(2-propenil)-2-ciclopenten-1-11 ester y sus
mezclas de 186meros cis y trans Ejemplos de piretroides que son utiles
incluyen (s)-c1ano(3-fenoxifenil)metil-4-cloro alfa (1-
metileti)bencenoacetato (fenvaleniato, CAS RN 51630-58-1), (S)-ciano-(3-
fenoxifenil)metul (S)4-cloro-alpha-(1-metileti{)bencenoacetato
(esfenvaleniato, CAS RN 66230-04-4), (3-fenoxiferul)-metil(+)cis-trans-3-
(2,2-dicloroetenil)-2,2-dimetilciclopropanocarboxilato  (permetrina, CAS
RN 52645-53-1), (&) alfa-ciano-(3-fenoxifeml)metil(+)-cis,trans-3-(2,2-
dicloroetentl)-2,2-dimetil-ciclopropanocarboxilato (cipermetrina, CAS RN
52315-07-8), (beta-cipermetrina, CAS RN 65731-84-2), (theta-
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cipermetrina, CAS RN 71697-59-1), S-ciano (3-fenoxifenil)metil (%)
cis/trans  3-(2,2-dicloroetemil) 2,2dimetilciclopropanocarboxilato  (zeta-
cipermetrina, CAS RN 52315-07-8), (s)-alfa-ciano-3-fenoxibencil (1R,3R)-
3-(2,2-dibromovinil}-2,2-dimetilciclopropanocarboxilato (deltametrina,
CAS RN 52918-63-5), alfs-ciano-3-fenoxibencil 2,2,3,3,-tetrametil
ciclopropanocarboxilato (fenpropatnn, CAS RN 64257-84-7), (RS)-alfa-
ciano-3-fenoxibencil(R)-2-[2-cloro-4<(tnfluorometil)anilino]-3-
metilbutancato (tau-fluvalinato, CAS RN 102851-06-9), (2,3,5,6-
tetrafluoro-4-metilfenil)metil-(1-alfa, 3-alfe)-(Z)}{£)-3-(2-cloro-3,3,3-
trifluoro-1-propeml)-2,2-dimetilciclopropanocarboxilato  (teflutrin, CAS
RN 79538-32-2), (+)-ciano (3-fenoxifeml)metil (+)-4-(difluorometoxi)-
anlfa-(1-met1l etil)bencencacetato (flucitrinato, CAS RN 70124-77-5),
ciano(4-fluoro-3-fenoxifeml)metll  3-[2-cloro-2-(4-clorofeml)etenil]-2,2-
dimetilciclopropanocarboxilato (flumetrin, CAS RN 69770-45-2), ciano (4-
fluoro-3-fenoxifenil) metil 3-(2,2-dicloroeterul)-2,2-dimetil-
ciclopropanocarboxilato (ciflutrin, CAS RN 68359-37-5), (beta ciflutrin,
CAS RN 68359-37-5), (transflutrin, CAS RN 118712-89-3), (S)-alfa-ciano-
3-fenoxibencil(Z)-(1R-c1s)-2,2-dimet1l-3-[2-(2,2,2-trifluoro-tnfluorometil-
etoxicarboni!)vim!]ciclopropanocarboxilato (acrinatrin, CAS RN 101007-
06-1), pareja de 1somero (1R c18) S y (1S cis) R enantidmero de alfa-ciano-
3-fenoxibencil-3-(2,2-diclorovinl)-2,2-dimetilciclopropanocarboxilato
(alfa-cipermetrin, CAS RN 67375-30-8), dcido [1R,3S)3(1'RS)(1',2',2',2'-
tetrabromoetil]-2,2-dimetilciclopropanocarboxilico (s)-alfa-ciano-3-
fenoxibencil ester (tralometrin, CAS RN 66841-25-6), ciano-(3-
fenoxiferul)metil 2,2-dicloro-1-(4-etoxifenil)ciclopropanocarboxilato
(cicloprotin, CAS RN 63935-38-6), [la, 3a(Z)]-(+)-ciano-(3-
fenoxifenul)metil 3-(2-cloro-3,3,3-tr1fluoro-1-propenii)-2,2-
dimetilciclopropanocarboxilato (cihalotrin, CAS RN 68085-85-8), [1-alfa
(s), 3-alfa(z)]-c1ano3-fenoxifenil)metil-3-(2~cloro-3,3,3-trifluoro-1-
propenil)-2,2-dimetilciclopropanocarboxilato (lambda cihalotrin, CAS RN
91465-08-6), (2-metil-[1,1'-bifenl]-3-11)metil-3-(2-cloro-3,3,3-trfluoro-1-
propenil)-2,2-dimetil-ciclopropanocarboxilato (bifentrin, CAS RN 82657-
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04-3), 5—1-benc11-3-ﬁu1hnetll-d-cns(lR,3S,E)2,2-dlmet11-3-(2-oxo,g,4,5
tetrahidro tiofemulidenmetil)ciclopropanocarboxilato (kadetrin, RU15525,
CAS RN 58769-20-3), [5-(femlmetil)-3-furamil]-3-furaml-2,2-dimetil-3-(2-
metil-1-propenil)ciclopropanocarboxilato (resmetrin, CAS RN 10453-86-
8), (IR-trans)5-(fenilmetil)-3-furarullmetit  2,2-dimetil-3(2-metil-1-
propenil) ciclopropanocarboxilato (bioresmetrin, CAS RN 28434-01-7),
3,4,5,6-tetrahidro-flalimidometiI-(1RS)-cis-trans-crisantemato (tetrametrin,
CAS RN 7696-12-0), 3-fenoxibencil-d, 1-cistrans 2,2-dimetil-3-(2-
metilpropenil)ciclopropanocarboxilato (fenotnn, CAS RN 26002-80-2),
(empentrin, CAS RN 54406-48-3), (cifenotnn, CAS RN 39515-40-7),
(praletnn, CAS RN 23031-36-9), (imiprotrin, CAS RN 72963-72-5), (RS)-
3-al1l-2-meti1l-4-oxciclopent-2-eml-(1S,3R, 1R,38)-2,2-dimetil-3-(2-
metilprop-1-enil)ciclopropanocarboxilato (aletrn, CAS RN 584-79-2),
(bioaletrin, CAS RN 584-79-2) y (ZXI8901, CAS RN 160791-64-0) En
incorporaciones preferidas el pirctroide comprende teflutrin, lambda
cthalotrin, bifentrin, permetnin, o ciflutrin

b un insecticida de oxidiazina, tal como S5-(2-cloropind-5-
ilmeti])-3-met1l-4-mitroiminopertudro-1,3,5-oxadiazina, 5-(2-clorotiazol-5-
i1lmetil)-3-metil-4-mtroiminoperhidro-1,3,5-oxadiazina, 3-met1l-4-
nitroimino-5-(1-oxido-3-piridinometil)perhidro-1,3,5-oxadiazina, 5-(2-
cloro-1-6xido-5-pindinometil)-3-metill-4-mtroyminoperhudro-1,3,5-
oxidiazina, 6 3-metil-5<2-metilpirid-S-ilmetil)}-4-mitroiminoperhidro-1,3,5-
oxadiazina

c un neonucotinoide Ejemplos de plaguicidas neocotinoides
incluyen tiametoxam (CAS RN 153719-23-4), acetamipnd ((E)-N-[(6-
cloro-3-pindimil)metil]-N'-ciano-N-metilenimidamida, CAS RN 135410-
20-7), 1imidaclopnd (1-[(6-cloro-3-pindinil)mets{]-N-nitro-2-
imidazolidinimina, CAS RN 138261-41-3), mtenpiram (N-[(6-cloro-3-
pindinil)metil]-N-et1l-N'-metil-2-mitro-1,1-etendiamina, CAS RN 120738-
89-8), clotianidina (TI-435 (N-[(2-cloro-5-tiazoil)metil]-N'-met1]-N"-
nitro,{C(E)]-(9Cl)-guanidina, CAS RN 210880-92-5) En otras

incorporaciones preferidas, el plaguicida comprende un insecticida
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neonicotinoide, tal como imidaclopnid, tiametoxam, clotianidina,
dinotefuran, flomcamid, nitiazina, o tiacloprid.

d un pirrol, pirazol, o femlpirazol, tal como clorfenapir (4-
bromo-2-{4-clorofenil)-1-etoximetil-5-tnfluorometilpirrol-3-carbontrilo,
CAS RN 122453-73-0), fenpiroximato ((E)-1,1-dimetiletil-4[[[[(1,3-
dimetil-5-fenoxi-1 H-pirazol-4-1)metilen]aminojoxi]metil]benzoato, CAS
RN 111812-58-9), tebufenpirad (4-cloro-N[[4-1,1-dimetiletil)fenil]metsl]-3-
etil-1-metil-1H-pirazol-5-carboxamida, CAS RN 119168-77-3), o fipronil
(5-amino-[2,6-dicloro-4-(trifluorometil)femi]-4-[(1R,S)-
(tnfluorometil)sulfiml}- LH-pirazol-3-carbonitrilo, CAS RN 120068-37-3)

e una diacilhidracina, tal como halofenozida (4-clorobenzoato-
2-benzoil-2-(1,1-dimetiletil}-hidracida, CAS RN 112226-61-6),
metoxofenozzda  (RH-2485,  N-tert-butil-N'-(3-metoxi-o-toluoil)-3,5-
xilohidracida, CAS RN 161050-584), o tebufenozida (acido 3,5-
dimetilbenzoico 1-(1,1-dimetiletil)}-2-(4-etilbenzoil)hidracida, CAS RN
112410-23-8)

f un triazol, tal como amitrol (CAS RN 61-82-5) y riazamate
(et1l-[[1-[(dimetilamino)carboml}-3-(1,1-dimetiletsl)-1H-1,2,4-triazol-5-
1lJtio]acetato, CAS RN 112143-82-5)

B productos de fermentacién / bioldgicos seleccionados del
grupo conformado por avermectina (abamectina, CAS RN 71751-41-2) y
spinosad (XDE-105, CAS RN 131929-60-7)

h un msecticida de organofosfato seleccionado del grupo
conformado por acefate (CAS RN 30560-19-1), clorpinfos (CAS RN 2921-
88-2), clorpirifos-metil (CAS RN 5598-13-0), diazinon (CAS RN 333-41-
5), fenamifos (CAS RN 22224-92-6), y malatién (CAS RN 121-75-5)

1 un 1nsecticida de carbamato seleccionado del grupo
conformado por aldicarb (CAS RN 116-06-3), carbanil (CAS RN 63-25-2),
carbofuran (CAS RN 1563-66-2), oxamil (CAS RN 23135-22-0) y
tiodicarb (CAS RN 59669-26-0)

] un fungicida, tal como un fungicida de triazol seleccionado del

grupo conformado por amutrol, azaconazol, bitertanol, bromuconazol,
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climbazol, clotrimazol, ciproconazol, diclobutrazol, dlfenoz?azol,
dimiconazol, diniconazol-M, epoxiconazol, etaconazol, fenbuconazol,
fluquinconazol, fluotrimazol, flusilazol, flutnafol, furconazol, furconazol-
c1s, hexaconazol, imibenconazol, ipconazol, metconazol, miclobutanil,
paclobutrazol, penconazol, propiconazol, quinconazol, stmeconazol,
tebuconazol, tetraconazol, tnadimefon, tnadimenol, triazbutil, tnticonazol,
1-(4-fluorofeml)-2-(1H-1,2,4-triazol-1-il)etanona y sus mezclas

k un fungicida, tal como fluguinconazol, simeconazol,
tebuconazol, tetraconazol, triticonazol, 1-(4-fluorofeml)-2-(1H-1,2,4-
triazol-1-il)etanona, o sus mezclas En particular, el fungicida puede ser
fluquinconazol, simeconazol, tebuconazol, tetraconazol, triticonazol, o 1 -
(4-fluorofenil)-2{(1H-1,2,4-tnazol-1-1l)etanona.

1 un fungicida, tal como un diazol seleccionado del grupo
conformado por imazall, oxpoconazol, pefurazoate, procloraz, trifulmizol y
sus mezclas

m un fungicida tipo estrobilurina, tal como azoxistrobina,
dimoxistrobina, famoxadona, kresoxum-metil, metomnostrobina,
picoxistrobina, piraclostrobina, trifloxistrobina, o sus mezclas

En incorporaciones prefenidas, el fungicida puede ser tebuconazol,
simeconazol, fludioxonil, fluquinconazol, difenoconazol, 4,5-dimet1l-N-(2-
propeml)-2-(tnmetilsilil)-3-tiofenocarboxamida (siltiofam), hexaconazol,
etaconazol, propiconazol, tnticonazol, flutnafol, epoxiconazol,
fenbuconazol, bromuconazol, penconazol, imazalil, tetraconazol, flusilazol,
metconazol, dimconazol, miclobutaml, tnadimenol, bitertanol, piremetanil,
ciprodinil, tndemorf, fenpropimorf, kresoxim-metil, azoxistrobina,
ZEN90160, fenpicloml, benalaxil, furalaxil, metalaxil, R-metalaxil,
orfurace, oxadixil, carboxina, procloraz, trifulmizol, pirifenox, acibenzolar-
S-metil, clorotalonil, cimoaxml, dimetomorf, famoxadona, quinoxifen,
fenpropidina, espiroxamina, tnazoxide, BASS50001F, himexazol,
pencicuron, fenamidona, guazatine, o ciproconazol El fungicida
comprende siltiofam, en incorporaciones més preferdas
[00057] Cuando un plagwicida se describe aqui, hay que entender que

$6
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la descripcion tiene como fin incluir las formas de sales del plaguicida, asi
como cualquer forma 1somérica y/o tautomérica del plaguicida que exhibe
la misma actividad de la forma del plaguicida que se describe

[00058] Los plaguicidas que son utiles en el presente método pueden
ser de cualquer grado o pureza certificados en el comercio como tales
Otros materiales, que acompafien los plaguicidas en preparaciones
comerciales como 1impurezas, pueden tolerarse en los metodos y
composiciones en cuestidn, siempre y cuando tales otros matenales no
desestabilicen la composicion o reduzcan significativamente o destruyan la
actividad de cualquiera de los componentes del plaguicida contra plaga(s)
tomadas como blanco Una persona de habilidades ordinanas en el arte de
la produccién de plaguicidas estarfa en capacidad de 1dentificar faciimente
aquellas impurezas que pueden tolerarse y aquellas que no

[00059] Los agentes fitotéxicos que son utiles en la presente imnvencion
pueden sumunistrarse en forma liquida o sélida, y pueden proporcionarse
como emulsiones, dispersiones, soluciones, o en forma de particulas Los
agentes fitotdxicos pueden estar solos o pueden hallarse en combinacion
con otros matenales, siempre y cuando tales otros materiales no
destabilicen, o reduzcan o destruyan significativamente la actividad del
agente

[00060] La semilla cubierta con polimero libre de agente fitot6xico
puede tratarse con el agente fitotéxico, tal como un plagmicida, por
cualquier método que es comunmente conocido o usado para tratar semillas
con un plagucida

[00061] Cuando el agente fitotoxico es un plaguicida, la cantidad del
plaguicida que se aplica a la semulla puede ser cualquier cantidad, pero es
preferiblemente entre alrededor de 05 gm del ingrediente activo del
plaguicida /100 kg de semilla y alrededor de 2 000 gm /100 kg de semuilla,
mas preferiblemente entre alrededor de 25 gm y alrededor de 1 000 gm /100
kg de semilla, y aun mas prefeniblemente entre alrededor de 100 gm y
alrededor de 800 gm /100 kg de sermila

[00062] El agente fitotéxico puede aplicarse a la semilla en cualquier

21
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forma y son apropiadas formas tales como suspensiones en cépsulas (CS),
concentrados emulsionables (EC), emulsiones en aceite o agua (EO y EW),
granulos (GR), concentrados en suspensién (SC), granulos solubles (SG),
concentrados solubles (SL), polvos solubles (SP) y granulos dispersables en
agua (WG) Se prefiere aplicar el agente a la semilla en la forma de un
liqudo pastoso ("a flowable liguud') El agente puede estar en una
solucién verdadera en el lfquido, o puede estar presente como goticulas
pequefias o particulas para formar una suspension, dispersién o emulsién
Puesto que muchos plaguicidas tienen una baja solubilidad en agua, se
prefiere que cuando el liquido es agua, se use una dispersion, suspensién, o
emulsi6n acuosa del plaguicida, y que el plaguicida esté presente en la
dispersién, suspensién, o emulsién en la forma de pequefias particulas o
goticulas Tal como se usa aqul, se considerard que el término "suspensién”
incluye cualquer forma de liquido, que contiene particulas pequefias, y que
comprende los términos dispersién y emulsién

[00063] Las particulas de plaguicida en la suspensidn liquida pueden
ser de cualquier tamafio que permuta aplicar la suspension a la semilla por
cualquer medio, tal como, por ejemplo, por aspersién Se prefiere que las
particulas de plaguicida en la suspensién tengan un tamafio nominal de
numero promedioc de menos de alrededor de 10 micrones, més
preferiblemente de menos de alrededor de 5 micrones, aun mas
preferiblemente de menos de alrededor de 2 micrones, y todavia mas
preferiblemente de menos de alrededor de 1 micron (es decir, "sub-micrén"”
en tamsafio) Se cree que el uso de tales particulas pequefias hace que el
plaguicida forme una suspensi6n més estable y homogénea — permitiendo
de esa forma una distnbucién méds umiforme del plaguicida sobre la
superficte de la semilla, y que las particulas pequefias estin menos
sometidas a abrasién de la semilla tratada, una vez se ha aplicado el
tratamiento con el plaguicida.

[00064] El agente fitotéxico puede aplicarse a la semilia en cualquier
tipo de tratamiento de semillas o equipo de recubrimiento convencional Se
ha descubierto que la aplicacién en una méquina de tratamiento de semillas
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que tenga las caracteristicas de una mdquina de recubnimiento de }e’;nllas
CMS (Vector Corporation,- Marion, IA), por gjemplo, es adecuada Se ha
descubierto que un método Gtil para aplicar un agente fitotoxico a las
sermullas es moler el agente sélido a un tamaflo de 1 - 2 micrones, o a
tamafio sub-micrén, y luego agregar las particulas pequefias del agente al
agua para formar una suspension acuosa Para la reduceién del tamafio
puede utilizarse un molino capaz de reducir séhdos a particulas finas, tal
como un molino de awre Mirco-Jet Pulverizer, disponible de Fluid Energy
Processing and Equipment Company, Hatfield, PA

[00065] Cuando el agente fitot6xico es un plaguicids, la concentracion
del plaguicida en la suspensién debe ser lo suficientemente baja para
permutir la ficil mampulacién y aplicacion de la suspensién a la semulla
cubierta — tal como por aspersién — y distribucién exhaustiva del plaguicida
entre las semillas cubiertas, de modo que la superficie exterior de cada
semilla se cubra en forma sustancial Sin embargo, la concentracion debe
ser lo suficientemente alta, cuando se usa en combinacion con los demas
parametros de tratamiento de semillas, para evitar la pérdida del plaguicida
de las semillas por goteo o acumulacién de la suspension del liqudo de
tratamiento Concentraciones de plaguicida de entre alrededor de 0 1% y
alrededor de 50%, en peso, son utiles para tales suspensiones, se prefieren
concentraciones entre alrededor de 05% y 15%, en peso, ain més
preferidas son las concentraciones entre alrededor de 0 6% y alrededor de
5%, y todavia mas prefendas son las concentraciones del plaguicida entre
alrededor de 1% y 3%, en peso de la suspension Igualmente pueden
agregarse agentes de adhesidn y colorantes a la suspensién del plaguicida
para promover la adherencia de 1a suspension a las semillas cubsertas y para
1dentsficar las semillas como sometidas a tratamiento

[00066) Una cantidad deseada de la suspensién del plaguicida puede
rociarse sobre la semilla en, por ejemplo, un tratador de semilla CMS
("CMS seed treater™), durante un periodo de tiempo lo suficientemente
largo para permitir una distribucién minuciosa de la suspensién sobre la

semilla, pero lo suficientemente corto, de manera que la semilla tratada no
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se seque completamente Se cree que s1 las semullas tratadas se dejan
permanecer en un tratador de semulla calentado hasta que la suspensién este
completarnente seca, se incrementa ¢! peligro de pérdida del plaguicida por
abrasidbn A modo de ejemplo, cuando la temperatura de salida del aire
caliente, que circula a través de la maquina CMS, se mantiene a alrededor
de 95 °F, y la suspensién acuosa contiene alrededor de | 6% en peso de
mmidacloprnid y 8% en peso de un agente de adhesién, es apropiado un
tiempo de aplicacién de entre alrededor de 3 minutos y alrededor de 20
minutos, y se prefiere un tiempo de aplicacién de entre alrededor de 5 y
alrededor de 15 minutos

[00067] Las semillas que se han tratado por el método en cuestidn
pueden almacenarse, manipularse y sembrarse como cualesquiera otras
semillas Métodos y condiciones similares pueden emplearse con
cualesquiera otras semillas tratadas, o no tratadas, y puede usarse el mismo
equipo de manipulacién y siembra que se utiliza para las semillas
convencionales

[00068] Las semillas cubiertas y tratadas de la presente invencion
pueden recubrirse con una o més capas, aplicadas una vez que las semillas
se han tratado con el agente fitotéxico [Estas Gltimas capas pueden
contener colorantes, aglutinantes, absorbentes y demds materiales utiles, y
pueden aplicarse para efectos de segundad, proteccion, resistencia a la
abrasion, o similares

[00069] Los siguientes ejemplos describen incorporaciones preferidas
de la invencién  Otras incorporaciones dentro del édmbito de las
rervindicaciones contenidas aqui serén evidentes a una persona experta en
el arte, a partir de la consideracién de la especificacién o prictica de la
invencion, tal como se divulga aquu Se pretende que la especificacion,
junto con los ejemplos, se considere paradigmdtica umicamente,
indicdndose el ambito y el espiritu de la invencién por las reivindicaciones
que siguen & los ejemplos En los ejemplos, todos los porcentajes se dan
sobre una base en peso, a menos que se indique lo contrario
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PROCEDIMIENTOS GENERALES W

Método de recubrir semillas con un polimero

[00070] Se recubrieron semillas con polimeros en un tratador de
semillas CMS, modelo PSC-05 En el procedimiento normal, 750 g de
semilla de maiz, o S00 g de semilla de sorgo, se agregaron al tambor de
volteo del tratador CMS Los polimeros solubles en agua que iban a usarse
para la capa se pusieron en solucidén en agua Polimeros no solubles en
agua se dispersaron en agua para formar una dispersién de polimero de
latex Asimismo pueden usarse con modificacién posterior, o sin ella,
soluciones de polimeros y ldtexes de polimeros que se obtienen
directamente de un proveedor Una centidad medida de la solucion de
polimero o dispersion de latex se roci6 sobre las semillas para proporcionar
una capa de polimero del espesor deseado La capa de polimero se seco por
aire caliente, soplado a través de la cama de volteo de las semillas, para
formar una capa de polimero curada que tenia un cierto espesor pre-
determinado Todos los ajustes de la mdquina estuvieron de acuerdo con
las recomendaciones del fabricante y se hallaban dentro de los limites
normales, como entenderfa una persona experta en el arte del recubrimiento
de senullas

Metodo de tratar semilias con un plaguicida

[00071] Agentes agroquumicos, normalmente un plaguicida con un
antidoto de herbicida, se aplicaron a semillas cubiertas con polimero en un
tratador de semllas Hege, modelo 11 Cuahdo se aplié un antidoto de
herbicida como parte del régumen de tratamiento de la semilla, se empleo
Concep III (con 74 3% de fluxofenina como su ingrediente activo,
disponible de Novartis Crop Protection, Inc , Greensboro, NC)

[00072]  Semullas por tratar se pusieron en un tazén de la maquina Hege
11, se prend:6 el motor Hege y el Concep III pre-mezclado y el plaguicida
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se aplicaron en la cama de volteo de las semillas mediante una jenz Se
dej6 continuar el proceso de mezclado durante alrededor de 40 segundos

Prueba de germinacién con calor

[00073] Se ut1l1zd esta prueba para determunar el méxamo potencial de
germinacién de semillas sin tratar y semillas que se sometieron a
tratamiento

[00074]) 50 hojas de peso regular, tamafio 12 pulgadas x 18 pulgadas,
toallas de pruebas de germinacién se remojaron de un dia para otro en 840
ml de agua del gnfo 50 semllas se pusieron en una hoja humeda usando
bandejas de germinacién Hoffman Manufacturing La hoja con semuillas se
cubrié con una segunda toalla y se enrollé Por cada muestra se efectuaron
cuatro réplicas

[00075] Las toallas enrolladas se dispusieron en una posicién vertical
en un vaso de pico de 1000 ml, el cual se cubrio con una bolsa de
polietileno para impedir el secamiento El recipiente se puso en un
incubador de temperatura alternante ajustado para proporcionar ciclos de
20°C durante 16 horas, seguidos por ciclos de 30°C durante 8 horas

[00076] El conteo final de las semillas germinadas se hizo 7 dias
después Se determuno Iz germnacién porcentual como el numero
promedio de semilles que habia germinado dentro del penodo de prucba,
menos cualesquiera semillas anormales, dividido por el numero total de

semillas originales, por 100

Prueba de germinacion con frio

[00077] Esta prueba se disefio para medir la capacidad de las semilias
de germunar bajo la condici6n adversa asociada con altae humedad del suelo,
baja temperatura del suelo y actividad microbiana

[00078] Se prepard una mezcla de suelo mezclando concienzudamente
6 litros de arena grado medio, 6 litros de turba cernida, y 1 litro de agua

oL
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Media pulgada de la mezcla de suelo se puso en el fondo de una %eja y

se mveld Cien (100) semillas se pusieron encima del suelo, y 1/2 pulgada

més de suelo se puso sobre las semillas y se nivelé6 Por cada muestra se
realizaron cuatro replicas, cada una con 100 semullas

[00079] Los recipientes se pusieron en un cuarto frio (10°C) y oscuro
durante 7 dias Despues de 7 dias, los recipientes se trasladaron a un cuarto
caliente (25°C) y oscuro durante 3 dias .Las pléntulas emergentes se
evaluaron como normales o anormales y se contaron El porcentaje de

germinacion se determind como se describe més arnba
EJEMPLO COMPARATIVO 1

[00080]  Este ejemplo iustra las propiedades de capas de varios
polimeros formadas sobre semillas de maiz

[00081] Capas de 21 polimeros diferentes y una emulsion de cera se
formaron sobre semillas de mafz por el método descrito més armba Tabla
1 enumera los diferentes polimeros, que se probaron, y describe la
composicién quimica del polimero, ¢l pH de la emulsién de polimero, el
tamafio promedio de particulas de los sélidos en la emulsién, la temperatura
de transicién vitrea del polimero (Tp), la temperatura mimma de formacién
de pelicula (MFT) del polimero, y el tipo de tensoactivo (s1 lo hubiere), que
se suministrd con la emulsién por el fabricante Se observo que la MFT se
relacionaba aproximadamente con la T; de los polimeros para los cuales se
disporua de estos datos, pero que estos valores no siempre se
correlacionaban con exactitud.

[00082) Tabla 2 muestra las propiedades fisicas de capas sobre semilla
de maliz que se formaron de las emulsiones de polimeros descritas en Tabla
1 Se informd el contemdo de humedad de las semillas después del
tratamuento (% de agua), y se analizd la calidad de la pelicula de acuerdo
con tres pardmetros

[00083] La integndad de la cobertura de la capa de la semilla se estimo

por mnspeccion visual (bajo ampliacién, si fuere necesario) La cobertura se
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calificé de acuerdo con la siguiente escala ("f

++++ = No se observaron huecos visuales

+++ = Hay algunos pequefios huecos en la capa y el tamafo de los

huecos es de alrededor de 1 mm 6 més

+H = 70-95% de la superficie de 1a semilla estd cubierta con la

capa

+ = 50-70% de la superficie de la semulla esta cubierta con la capa

+ =<50% de la superficie de ]a semulla estd cubierta con la capa
[00084] Se probé la adhesidn de la capa a la semilla pegando un
pedazo de cinta adhesiva marca Scotch® a una parte de la semiila cubierta
por una capa, y pelando [uego la cinta y determinando que cantidad de la
capa se retiraba de la semilla El grado de adhesién se describié de acuerdo
con la sigwente escala

++++=No se desprende capa

+t+++ = Se desprende 10-20% de la capa del Area pegada con cinta

+++ = Se desprende 30-50% de la capa del area pegada con cinta

++ = Se desprende >50% de la capa del 4rea pegada con cinta
{00085] La calidad de la pelicula (Pelicula) se evaluo por el aspecto de
la capa sobre la superficie de la semilla de acuerdo con la inspeccion visual
(bajo ampliacion, s1 fuere necesario) La calidad se expreso de acuerdo con
la sigwente escala

+++++ = Pelicula coherente que carecia de particulas de polimero sin
fusionar

++++ = Menos de 5% de particulas de polimero sin fusionar

+++ = Particulas de polimero sin fusionar (20-5%) + pelicula (80-

95%) del édrea cubierta por la capa

++ = Particulas de polimero sin fusionar (50-80%) + pelicula (50-

20%) del area cubierta por la capa

+ = Particulas de polimero sin fusionar sobre la superficie de la

semilla
[00086] En general, las capas que se formaron de los polimeros 208,
Vinamul 6975, Mowilith LDM2110, Mowihth DM778, Premafresh 50-V,

A
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Airflex 4514, Flexbond 381, CP620NA S/B Latex, PB 6820 NA SIAI Latex,
FC 1040 S/B Latex y CP 6810 NA S/B Latex proporcionaron propiedades
de la capa superiores a los demds polimeros probados

EJEMPLO 1

[00087] Este ejemplo 1lustra el recubrimiento de semillas de sorgo con
acetato de polivinilo, seguido por tratamiento con diferentes miveles de
imudaclopnd y antidoto fluxofenina.

[00088] Semullas de sorgo se cubrieron con capas de 10 micrones y 50
micrones de espesor de acetato de polivinilo (Vinac XX-210, disponible de
Air Products como una emulsién con 55% de sdlidos dispersos en agua), y
luego se trataron con fres indices diferentes de fluxofenina (Concep III,
disponible de Novartis Crop Protection, Inc ) e imdaclopnid (disponible
como Gaucho 600, que contenia 48 7% imidaclopnd, de Gustafson LLC,
Piano, TX) Los fndices de Concep III / Gaucho usadas fueron 50 / 250
gramos, 100 / 500 gramos, y 150 / 750 gramos por 100 kg de semillas El
porcentaje de germinacion de las semillas se evaludé por las pruebas de
germinacién con frio y germinacién con calor el dia en que se adminstré el
tratamiento (T0), y entonces las semillas se almacenaron a una temperatura
de 35°C para simular un envejecimiento acelerado En Ia prueba de
germinacién con calor, las semillas tratadas y los controles no tratados se
probaron nuevamente para determunar el porcentaje de germunacién
después de 8 dias, (T8), 14 dias (T14), 33 dias (T33), 120 dias (T120), y
161 dias (T161) Los porcentajes de germinacidn obtemidos de la prueba de
germinacion con calor se muestran en Figura 1 Los porcentajes de
germinacién de la prueba de germinaciéon con frio se determinaron en
aproxumadamente los mismos intervalos de iempoe y se muestran en Figura
2

[00089] Figuras 1 y 2 muestran los efectos del tiempo después del
tratamiento, el porcentaje de tratamiento con plaguicida y el espesor de la

capa en las pruebas de germinacion con calor y germinacién con fno,

es
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respectivamente Se observd que la presencia de plaguicida ﬁe la
semilla redujo el porcentaje de germinacion tanto en las pruebas de
germinacién con calor como en las de germinacién con frio y que, sin una
capa de polimero, la reduccién en el porcentaje de germinacién fue més
pronunciada para la germinacién con frfo Para la germinacion con calor y
en frio, se descubn6 que aumentar los porcentajes de plaguicida reducia de
manera notoria el porcentaje de germinacidn Semillas con una capa de
polimero de 10p 6 50p antes del tratamiento con plaguicida tuvieron
porcentajes de germinacion mejorados, comparados con semillas sin capa
de polimero de mnguna clase Asimismo, el porcentaje de germinacion se
incrementd al aumentar el espesor de la capa de 10 a 50p

[00090] En la prueba de germinacion con calor, con el nivel més alto
de tratamiento con plaguicida, después de 14 dias de envejecimiento a
35°C, las semulias con capas de 50u tuvieron un porcentaje de germinacion
de 70% vs 40% para semillas no cubiertas con el mismo indice de
tratamiento con pesticida En la prueba de germinacion con frio para
semillas similares y condiciones similares, las semillas cubiertas mostraron

porcentajes de germinacién de 60% vs 30% para semillas no cubiertas
EJEMPLO 2

[00091] Este ejemplo 1lustra el efecto de las propiedades de la capa de
polimero sobre el porcentaje de germinacién de las semillas

[00092] Semuillas de sorgo se cubneron pnmero como se describe mas
arnba con una capa de 5 micrones de espesor de diferentes mezclas de
hidroxipropilcelulosa y metilcelulosa, que contenfan diferentes
proporciones de grupos hidroxipropilo y metilo Los polimeros utilizados
fueron Methocel ESOLYV (una solucion 2% p/p en agua con una viscosidad
de 40 - 60 mPa a 25°C), Methocel E3LV (una solucion 2% p/p en agua con
una viscosidad de 2 4 - 3 6 mPa a 25°C) y Methocel A15LV (una solucién
2% p/p en agua con una viscosidad de 12 -18 mPa a 25°C) (todos
disponibles de Dow Chemical Co, Midland, Ml, y utilizados como
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emulsiones con 5% de sdlidos dispersados en agua) Las semullas cubiertas
se trataron con Concep III / Gaucho en un indice de 50/250 gramos por 100
kg de semilla Despues del tratamiento, las semillas tratadas y no tratadas
se probaron para determunar la germinacion con calor y la germinacion con
frio el muismo dia del tratamiento (T0), y nuevamente despues del
envejeciniento acelerado a 35°C durante 7 dias, (T7), 14 dias (T14) y 33
dias (T33) Los datos resultantes se muestran en Figura 3 para la prueba de
germinacion con calor, y en Figura 4 para la prueba de germinacion con
frio

[00093] Los datos de las pruebas de germinacién con calor y
germmnacién con frio muestran que Ia presencia de plaguicida sobre
semullas no cubiertas reduce el porcentaje de germunacidn en forma
significativa, comparado con semillas que no tuvieron tratamiento con
plaguicida. En 31 dias, por ejemplo, la adici6n del plaguicida hace caer el
porcentaje de germinacién con calor desde alrededor de 86% a alrededor de
60%, y ¢l porcentaje de germunacion con frio desde alrededor de 75% a
alrededor de 49% La adicion de cualquiera de las tres capas de polimeros
proporciond una proteccion significativa a las semullas El mejor
comportamiento lo obtuvo la capa que comprendia Methocel E3 LV,
mientras que la capa que comprendia Methocel A1SLV fue la segunda de
mejor rendimiento, y la capa que comprendia Methocel ESOLV tuvo un
desempefio menos bueno de las tres, pero afn ofrecid una proteccién
significativa sobre semillas tratadas con plaguicida, que carecian de capa de
polimero Este orden de rendimiento fue el mismo para las pruebas de
germinacion con calor y de germinacién con frio

[00094] Sin entrar en esta o cualquier otra limitacion tedénica, se cree
que la viscosidad de las soluciones en agua de estos polimeros tuvieron un
efecto sobre la integndad de las peliculas producidas sobre las semillas Se
evidencié que las soluciones recubridoras con viscosidades mds bajas
proporcionaron capas que tuvieron un mejor desempefio que las soluciones

recubridoras con viscosidades mas elevadas

A
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EJEMPLO 3 (?.2. M

[00095] Este ¢jemplo 1lustra el efecto del tipo de polimero usado para
la capa y el indice de aplicacién de plaguicida sobre el porcentaje de
germinacién de las semillas

{00096] Semillas de sorgo (DK40Y 1752 KXM, de DeKalb Genetics)
se cubnieron como se descnbe m4s arrba con una capa con 10 micrones de
espesor de uno de cinco diferentes polimeros Se prepararon semillas de
control sin capa de polimero de ninguna clase Los polimeros utilizados
fueron SB-2000 (es un polimero a base de almidon, de marca registrada
disponible de Seedbiotics, Inc, Caldwell, ID), Vinac XX-210 (acetato de
polivinilo en emulsién protegida con alcohol polivinilico, disponible de Air
Products and Chemcals, Inc, Allentown, PA), Maltnin MO40
(maltodextrina, dispomible de GPC, Inc, Muscatine, IA), Airflex 500
(copolimero de acetato de polivimlo/etileno, dispomible de Air Products and
Chemicals, Inc, Allentown, PA), y Flexbond 289 (polimero de acrilato de
vinilo, disponible de Air Products and Chemuicals, Inc, Allentown, PA)
Todos los polimeros se usaron como emulsiones en agua Las semillas
cubiertas se dejaron sin tratar (0x tratamiento), o se trataron con Concep I1I
/ Gaucho en un indice de 50/250 gramos por 100 kg de semilla (Ix
tratamiento) Luego del tratamiento, las semillas tratadas y las no tratadas
se probaron para determinar el porcentaje de germinacion con calor el
mismo dia del tratamento (T0), y nuevamente despues de un
envejecimiento acelerado a 35°C durante 7 dias, (T7), 15 dias (T15), 36
dias (T36), 61 dias (T61), 93 dias (T93, y 124 dias (T124) Los datos
resultantes se muestran en Figura 5

[00097] Los datos de la prueba de porcentaje de germinacion con calor
mostraron que la presencia de cualquiera de las capas de polimero redujo el
porcentaje de gerrinacién de semullas que no temian tratamiento con
plaguicida La reduccién fue desdefiable (menos de alrededor de 5% por
debajo del porcentaje de germinacién para (semillas) sin capa en 124 dias,
Flexbond 289, Vinac XX-210), moderado (menos de alrededor de 8% de
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reduccién, Maltrin MO40), o mayor (menos de alrededor de/10% de
reduccién, SB-2000, Airflex 500) Cuando las semillas se trataron con
Concep 1II / Gaucho en un indice de 50/250 gramos por 100 kg de semulla,
el porcentaje de germinacién con calor de la semilla no cubierta se redujo
desde alrededor de 87% a 124 dias (para semilla no tratada con plaguicida)
a apenas por debajo de 70% Las semillas cubiertas con capas de 10u de
Vinac XX-210 (con una MTF de alrededor de 35°C) y Maltrin MO40
tuvieron porcentajes de germunacién mds elevados que la semilla no
cubterta, indicando que la capa de polimero proporcioné proteccién a la
semilla, Las semllas cubiertas con Aurflex 500 (MFT de < 0°C) o
Flexbond 289 tuvieron un desempefio en alrededor del mismo nivel de
germunacion que las semullas no cubiertas El porcentaje de germinacion de
semillas cubiertas con capas de 10u de SB-2000 (con una MFT de
alrededor de 50°C) fue cas1 10% menos que las semillas no cubiertas
[00098]) Estos datos indicaron que diferentes tipos de polimeros
difenan en su capacidad de proteger las semillas de la fitotoxicidad de
plaguicidas recubiertos, cuando se aplican a la semilla no tratada como
capas de 10p
EJEMPLO 4

[00099] Este ejemplo 1lustra el efecto del espesor y el tipo de polimero
utihizados para capa de semilla sobre el porcentaje de germinacién con calor
de semllas que se van a tratar con un plaguicida.

[000100] Semuillas de sorgo (DeKalb DK40Y 1752KXM) se cubrieron
como se describe mis armba con capas de 5y de uno de siete diferentes
polimeros Uno de los polimeros se usd para formar tres capas adicionales
de espesores crecientes - 10y, 20y, y 50p) Se prepararon semullas de
control sin capa de polimero de ninguna clase (control 1) Los polimeros
usados (y el espesor de la capa) fueron Maltnn MO40 (5u), Methocel
E3LV (5u), Methocel ESOLV (5u), Methocel A15LYV (5p), Airflex 500 (5p
+ 1% talco), Flexbond 289 (5u), y Vinac XX-210 (con Sp, 10, 20p y

50u) Todos los polimeros se emplearon como emulsiones en agua
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Semullas cubiertas se dejaron sin tratar (control 2), o se trataron con '(?oﬁaep
HI / Gaucho 600 en el indice 50/250 gramos por 100 kg de semilla
Después del tratamiento, las semillas tratadas y no tratadas se probaron para
determinar el porcentaje de germinacidn por calor el mismo dia del
tratamiento (T0), y nuevamente luego del envejecimento acelerado a 35°C
durante 7 dias, (T7), 14 dias (T14), 31 dfas (T31), 61 dias (T61) y 95 dias
(T95) Figura 6 muesira los datos resultantes

[000101] Los datos de la prueba del porcentaje de germinacion
mostraron que luego de 95 dias de envejecimiento, el porcentaje de
germinacién de las semllas no cubiertas, que se trataron con plaguicida,
habia caido a cas1 24%, vs alrededor de 85% de las semillas no cubiertas y
no tratadas Todas las sermllas cubiertas/tratadas con capas de polimeros
de Sp tuvieron porcentajes de germinacion mas altos en 95 dias que las
semulias no cubiertas/tratadas En el orden de porcentaje de germinacion
mejorado en 95 dias se situaron sermllas cubiertas/tratadas que teruan capas
de Vinac XX-210 (germinacién de 28%), Methocel ES0LV (31%),
Flexbond 289 (33%), Maltnn MO40 (41%), Methocel A15LV (44%),
Airflex 500 + 1% talco (50%), y Methocel E3LV (64 5%) Estos datos
tlustraron que diferentes tipos de polimeros proporcionaron distintos
niveles de proteccién cuando se usaron con el mismo espesor de capa En
general, se evidencid que polimeros, que proporcionaban una solucion
recubridora o létex con baja viscosidad y con una MFT baja, brindaban una
mejor proteccion que los polimeros con una alta viscosidad de solucion o
latex y una MFT elevada

[000102] Para semillas que se habfan tratado con diferentes espesores
de capa de Vinac XX-210, los porcentajes de germinacion fueron 28 5%
para 5y, 44 5% para 10y, 38% para 20p, y 43% para 50  Esto mostré que
los efectos beneficos del espesor de la capa no aumentaron simplemente
con un espesor creciente de capa, sino parecieron alcanzar un pico o
méximo, donde un espesor adicional de la capa no se tradujo en una mejora
adicional de la proteccién

}O
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EJEMPLO 5

[000103] Este ejemplo ilustra el efecto del espesor y el tipo de
polimero usados para cubrir las semillas sobre el porcentaje de germinacién
con frio de semillas a tratarse con un plaguicida.

[000104]  Esta prueba duplicé sustancialmente el Ejemplo 4, excepto
que se realiz6 una prueba de germinacién con frio en las semillas tratadas
para determmnar los efectos de las capas bajo condiciones adversas de
germinacion/emergencia En Figura 7 se muestran los datos resultantes
[000105] Comparada con la germinacion por calor, la prueba de
germinacion con fno resulté en porcentajes totales de germinacién mas
bajos al final de la prueba (94 dias) El porcentaje de germinacién del
control no cubierto/no tratado fue de alrededor de 60% vs 14% de las
semillas no cubiertas/tratadas Todas las capas, excepto una,
proporcionaron proteccion a la semilla y resultaron en porcentajes de
germinacion mds altos En el orden de porcentajes mejorados de
germinacion, el rendimiento fue Vinac XX-210 (10% de germinacién),
Methocel ESOLV (14%), Flexbond 289 (15%), Maltnin MO40 (23 5%),
Methocel AISLV (26%), y Methocel E3LV (34 5%) Esta fue la misma
clasificaci6n hallada en la prueba de germinacién con calor, e indicé que las
propiedades del polimero, determinantes de la idoneidad para el presente
uso, no vanaron en forma desproporcionada, como entre los polimeros
probados, sobre el rango de temperatura abarcado por las pruebas de
germinacion con calor y germinacién con frio En otras palabras, polimeros
que funcionan bien con temperaturas cdlidas parecen funcionar igualmente
bien con temperaturas frias

[000106] Para semillas que se haban tratado con diferentes espesores
de capa de Vmac XX-210, los porcentajes de germinacién fueron 10% para
5u, 18% para 10p, 16% para 20y, y 22 5% para 50p Como en Ejemplo 4,
esto evidencidé que los efectos beneficos del espesor de la capa no
aumentaron simplemente con un espesor creciente de capa, $1no parecieron

alcanzar un nivel en donde un espesor adicional de la capa no se tradujo en
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una mejora adicional sigmficativa de la proteccién N’\% ? L
[000107] Todas las referencias citadas en esta especificacién,
incluidos, sin limitacién, todos los escritos, publicaciones, patentes,
solicitudes de patente, presentaciones, textos, informes, manuscritos,
folletos, hibros, aerticulos enviados a grupos de discusion por internet,
articulos periodisticos, publicaciones periddicas y similares, se incorporan
aqui por referencia en esta especificacion en su totalidad La discusion de
1as referencias contemidas aqui tiene como propdsito umcamente resumur las
aseveraciones hechas por sus autores y no se admite que cualquier
referencia constituya arte previo Los solicitantes se reservan el derecho de
cuestioner la exactitud y pertinencia de las referencias citadas

[000108] En wvista de lo anterior, se observard que se logran las distintas
ventajas de la invencién y se obtienen otros resultados ventajosos

[000109] Como pueden hacerse varios cambios en los métodos y las
composiciones anteriores sin apartarse del ambito de la invencién, se
pretende que toda ia matena contenuda en la descripcion precedente y
mostrada en los dibyjos acompafiantes se interpretara como ilustrativa y no
en un sentido imitante
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LO QUE SE REIVINDICA ES /}ﬂ } 2

1 Un método de incrementar el porcentaje de germinacién de
semillas de planta que se tratan con un agente fitotoxico, método que
comprende

formar una capa de polimero sobre la semulla de planta antes de tratar
la semilla con el agente fitotéxico, en donde la capa estd hibre del agente
fitotdxico y en donde el tipo de polimero y el espesor de la capa se disefian
para bloquear el contacto fitotéxico del agente fitotéxico con la semuilla,
permitiendo al mismo tiempo suficiente transferencia de oxigeno para
mantener la viabihdad de la semilla y suficiente transferencia de humedad
bajo condiciones ambientales enfrentadas normalmente por la semilla
después de Ia stembra, para posibilitar su germunacidn, y

tratar la semilla cubierta de planta con el agente fitotéxico

2 El método de acuerdo con la rervindicacion 1, en donde la
capa comprende un polimero en una cantidad de més de 10% en peso

3 El método de acuerdo con la reivindicacién 2, en donde la
capa comprende un polimero en una cantidad de por lo menos alrededor de
50% en peso

4 El método de acuerdo con la retvindicacién 1, en donde el
espesor de la capa es entre alrededor de 1 micrén y alrededor de 480
micrones

5 El método de la reivindicacién 1, en donde el polimero es uno
que tiene una temperatura mimima de formacion de pelicula de menos de
55°C

6 El método de Ia reivindicacién 5, en donde el polimero
comprende un matenial seleccionado del grupo conformado por
maltodextrina,  metilcelulosa, etilcelulosa, hdroxipropilcelulosa,
hidroxipropil/metilcelulosa, polimero de acetato de vinilo - etileno,
polimeros de cloruro de vinilo - etileno, polimeros de acetato de vinilo,
polimeros viml-acrilicos, polimeros a base de alm:dén, SB-2000, polimeros
de cloruro de vinilo — acetato de polivinilo, copolimeros de cloruro de

1 4
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vinulo / acetato de vimlo / etileno, copolimeros de estlreno-a:r:l‘z,’%\
polimeros de acetato de vinilo, polimeros de butiraro de vinilo, copolimeros
de estireno-butirato de vimilo, polimeros de acrilato, copolimeros de
estireno-butadieno, copolimeros de acetato de vinilo — butirato de vinilo,
copolimeros de acetato de vinilo - versatato de vinilo y alcohol polivinilico

7 El método de la reivindicacion 5, en donde el polimero
comprende acetato de polivinilo

8 El método de la reivindicacién 5, en donde el polimero
comprende methocel

9 El método de la reivindicacién 1, en donde la semilla es la
semilla de una planta agronémica que se selecciona del grupo conformado
por cereales (trigo, cebada, centeno, avena, arroz, sorgo, productos
agricolas relacionados, etc ), remolacha, frutas en forma de pera, frutas que
tienen pepa y frutas blandas (manzana, pera, ciruela, melocotén,
albancoque japonés, ciruela pasa, almendra, cereza, fresa, frambuesa, mora,
tomate, pimiento, etc ), legumbres (frijol, lenteja, arveja, soya), plantas
oleaginosas (colza, canola, mostaza, amapola, oliva, girasol, coco, ricino,
granos de cacao, mani, soya, maiz, etc) Cucurbitdceas (calabaza,
cohombro, melén, etc), citricos (naramja, limén, toronja, mandarina,
pomelo Watson (citrus natsudaidai), etc ), vegetales (lechuga, repollo, col
china, rdbano chino, zanahona, cebolla, papa, etc), arboles de alcanfor
(aguacate, canela, alcanfor, etc ), maiz, tabaco, nueces, café, cafia de azucar,
té, vid, lupulo y banano

10 El método de la reivindicacion 9, la planta agronomica se
selecciona del grupo conformado por arroz, trigo, cebada, centeno, maiz,
papa, zanahoria, batata, remolacha azucerera, frijol, arveja, achicoria,
lechuga, repollo, coliflor, broculi, nabo, ribano, espinaca, esparrago,
cebolla, ajo, berenjena, pimiento, epio, zanahona, zapallo, calabaza,
calabacin, cohombro, manzana, pera, membrillo, melén, ciruela, cereza,
melocotdn, nectarina, albaricoque, fresa, uva, frambuesa, zarzamora, piiia,
aguacate, papaya, mango, banano, soya, tomate, sorgo y frambuesas,
banano y otras variedades comestibles similares
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11 El método de la reivindicacién 10, en donde laKu
agronomica s¢ selecciona de mafz, friyol de soya, algoddén, sorgo, colza
(canola), arroz, trigo, cebada y centeno

12 El método de la rewvindicacién 10, en donde la planta
agronomica es maiz, frijol de soya, o algodén

13 El método de la rervindicacién 1, en donde el agente fitotdxico
se selecciona del grupo conformado por plaguicidas, fertilizantes,
reguladores de crecimiento de plantas, firmacos, colorantes, atrayentes
biologicos, fragancias, feromonas y sus mezclas

14  El método de la rertvindicacién 1, en donde el agente fitotoxico
comprende un plaguicida seleccionado del grupo conformado por
herbicidas, moluscicidas, insecticidas, nematocidas, acarcidas, fungicidas,
bactericidas y sus mezclas

15 El método de la rervindicacion 14, en donde el plaguicida se
selecciona del grupo conformado por piretrinas, piretroides sinteticos,
azoles, msecticidas de oxadizina, neomicotinoides, diazoles, tnazoles,
dennivados de estrobilurina, organofosfatos, pirroles, pirazoles,
femlpirazoles, diacilhidracinas, productos de fermentacion / biologicos,
carbamatos y sus mezclas

16 El método de la rervindicacion 14, en donde el plaguicida
comprende un insecticida

17 El método de la rervindicacion 16, en donde el insecticida
comprende un piretroide o piretrina sintética

18 El método de la rewvindicacién 17, en donde la piretrma
comprende un miembro seleccionado del grupo conformado por ester de 2-
alil-4-hidroxi-3-metil-2-ciclopenten-1-ona de dcido 2,2-dimenl-3-(2-
metilpropenil)-ciclopropanocarboxilico, (2-metil-1-propenil)-2-metoxi4-
oxo-3- (2-propenil)-2-ciclopenten-1-1l éster y mezclas de sus 1sémeros cis y
trans

19 El método de la reivindicacién 17, en donde el piretroide
comprende un miembro seleccionado del grupo conformado por (s)-ciano
(3-fenoxifemil)metil-4-cloro alfa (1-metiletil)bencenoacetato (fenvalenato,
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CAS RN 51630-58-1), (S)-ciano-(3-fenoxiferul)metil (S)-4-cloro-alfa-(1-
metiletil)bencenoacetato (esfenvaleriato, CAS RN 66230-04-4), (3-
fenoxifenul)-metil(+)cis-trans-3-(2,2-dicloroetenil)-2,2-
dimetilciclopropanocarboxilato (permetrin, CAS RN 52645-53-1), () alfa-
ciano-(3-fenoxifenil)metil(+)-cis,trans-3-(2,2-dicloroetenul)-2,2-dimet1l-
ciclopropano carboxilato (cipermetrin, CAS RN 52315-07-8), (beta-
cipermetrin, CAS RN 65731-84-2), (theta ctpermetrin, CAS RN 71697-59-
1), S-ciano (3-fenoxifeal)metil () cis/trans 3-(2,2-dicloroeteml) 2.2
dimetilciclopropanocarboxilato (zeta-cipermetrin, CAS RN 52315-07-8),
(s)-alfa-c1ano-3-fenoxubencil (IR,3R)-3-(2,2-dibromovinil)-2,2-
dimetilciclopropanocarboxilato (deltametrin, CAS RN 52918-63-5), alfa-
ciano-3-fenoxibencil 2,2,3,3,-tetrametil ciclopropoanocarboxilato
(fenpropatrin, CAS RN 64257-84-7), (RS)-alfa-ciano-3-fenoxibencil (R)-2-
[2-cloro-4-(tnflucrometil)Jamhino]-3-metilbutancato (tau-fluvalinato, CAS
RN 102851-06-9), (2,3,5,6-tetrafluoro4-metilfenil)metil-(1-alfa, 3-alfa)-
(Z)-(x)-3-(2-cloro-3,3,3-tr1fluoro-1-propenil)-2,2-
dimetilciclopropanocarboxilato (teflutrin, CAS RN 79538-32-2), (+)-ciano
(3-fenoxifenul)metil (£)-4-(difluorometoxi)-alfa-(1-metil etil)
bencenoacetato (flucitrinato, CAS RN 70124-77-5), ciano(4-fluoro-3-
fenoxifel)metil 3-[2-cloro-2-(4-clorofenul)etemi]-2,2-
dimetilciclopropanocarboxilato (flumetrin, CAS RN 69770-45-2), ciano (4-
fluoro-3-fenoxifenil) metil 3-(2,2-dicloroetenil)-2,2-dimetil-
ciclopropanodarboxilato (ciflutrin, CAS RN 68359-37-5), (beta ciflutrin,
CAS RN 68359-37-5), (transflutrin, CAS RN 118712-89-3), (S)-alfa-ciano-
3-fenoxibencil (Z)1R-c1s)-2,2-dimet1}-3-[2-(2,2,2-trifluoro-tnfluorometil-
etoxicarborul)viml]ciclopropanocarboxilato (acrinatnin, CAS RN 101007-
06-1), pareja de 1sémero (IR c18) S y (18 cis) R enantidmero de alfa-ciano-
3-fenoxibencil-3-(2,2-diclorovimil)-2,2-dimetilciclopropanocarboxilato
(alfa-cipermetrin, CAS RN 67375-30-8), dcido [1R,3S)3(1'RS)(1'.2'.2',2'-
tetrabromoetil)]-2,2-dimetilciclopropanocarboxflico (s)-alfa-ciano-3-
fenoxibencil éster (tralometrin, CAS RN 66841-25-6), ciano-(3-
fenoxifeml)metil 2,2-dicloro 1-(4-etoxifenil)ciclopropanocarboxilato
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(cicloprotriny, CAS RN 63935-38-6), [la, 3a(Z)]{(%)-ciano-(3-
fenoxifemil)metil 3-(2-cloro-3,3,3-tr1fluoro-1-propenil)-2,2-
dimetilciclopropanocarboxilato (cihalotrin, CAS RN 68085-85-8), [1-alfa
(s), 3-alfa(z)]-c1ano(3-fenoxifeml)metil-3-(2-cloro-3,3,3-trifluoro-1-
propenil)-2,2-dimetilciclopropanocarboxilato (lambda cihalotrin, CAS RN
91465-08-6), (2-metil-[1,1'-bifenl]-3-11)met1l-3-(2-cloro-3,3,3-tnfluoro-1-
propenil)-2,2-dimetil-ciclopropanocarboxilato (bifentrin, CAS RN 82657-
04-3), 5-1-bencil-3-furilmetil-d-c15(1R,38,E)2,2-dimet1l-3-(2-0x0,-2,2,4,5
tetrahidrotiofenilhidenmetil)ciclopropanocarboxilato  (kadetrin, RU15525,
CAS RN 58769-20-3), [5-(fenilmetil)-3-furanil]-3-furanl-2,2-dimetil-3-(2-
metil-1-propenil)ciclopropanocarboxilato (resmetrin, CAS RN 10453-86-
8), (1R-trans)-[5-(femlmetil}-3-furamljmetil = 2,2-cimetil-3-(2-metil-1-
propeml) ciclopropanocarboxilato (bioresmetrin, CAS RN 28434-01-7),
3,4,5,6-tetrahidro-ftalimidometil-(1RS)-cis-trans-crisantemato (tetrametrin,
CAS RN 7696-12-0), 3-fenoxibencil-d, 1-cistrans 2,2-dimetil-3-(2-
metilpropenil)ciclopropanocarboxilato (fenotrin, CAS RN 26002-80-2),
(empentrin, CAS RN 54406-48-3), (cifenotnn, CAS RN 39515-40-7),
(praletrin, CAS RN 23031-36-9), imiprotrin, CAS RN 72963-72-5), (RS)-
3-alil-2-metil-4-oxciclopent-2-enil-(18,3R, 1R,35)-2,2-dimet1l-3-(2-
metilprop-1-enil) ciclopropanocarboxilato (aletrin, CAS RN 584-79-2),
(bioaletrin, CAS RN 584-79-2), y (ZX18901, CAS RN 160791-64-0)

19 El metodo de la reivindicacion 17, en donde el piretroide
comprende un miembro seleccionado del grupo conformado por teflutrin,
lambda cihalotrin, bifentrin, permetnin y ciflutnn

20 El método de la reivindicacion 15, en donde el plagwcida
comprende un insecticida de oxidiazina que se selecciona del grupo
conformado por 5-(2-cloropind-5-ilmetil)-3-metil-4-mitroiminoperhidro-
1,3,5-oxadiazina, S5-(2-clorotiazol-5-1lmetil)-3-metil-4-mitroominoperhidro-
1,3,5-oxadiazina, 3-met1l-4-nitroimino-5-(1-oxido-3-
piridinometil)perhidro-1,3,5-oxadiazina, 5-(2-cloro-1-oxido-5-
pindinometil)-3-met1l-4-mitroiminoperhidro-1,3,5-oxidiazina, y 3-metil-5-
(2-metilpind-5-1lmetil)-4-nitroiminoperhidro-1,3,5-oxadiazina

4
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21  El método de la rexvindicacién 15, en donde el plaguicida
comprende un nsecticida neonicotinoide que se selecciona del grupo
conformado por acetemipnd, imdaclopnd, tiametoxam, clotianidina,
dinotefuran, flonicamid, mitiazina y tiaclopnd

22 El método de la reivindicacion 15, en donde el plagmcida
comprende un neonicotinoide que se selecciona del grupo conformado por
tiametoxam (CAS RN 153719-23-4), acetamuprid ({E)-N-[(6 cloro-3-
pindimil)meti]]-N'-ciano-N-metilemmidamida, CAS RN 135410-20-7),
imidaclopnd  (1-[(6-cloro-3-piridinil)metil}-N-mitro-2-1midazohidimmina,
CAS RN 138261-41-3), nitenpiram (IN-[(6-cloro-3-pindiml)metil}-N-etl-
N'-met1l-2-mtro-1,1-etendiamina, CAS RN 120738-89-8), clotianidina (TI1-
435(N-[(2-cloro-5-tiazoil)metil]-N'-met1]-N"-tutro,[C(E)}-(9CI)-guamdinas,
CAS RN 210880-92-5)

23  El método de la reivindicacién 15, en donde el plaguicida
comprende un pirrol, pirazol, o feulpirazol que se selecciona del grupo
conformado por clorfenapir (4-bromo-2-(4-clorofenil)-1-etoximetil-5-
trifluorometilpirrol-3-carbonitnlo, CAS RN 122453-73-0), fenpiroximato
((E)-1,1-dimetiletil-4[[[[(1,3-dimet1]-5-fenoxi-1 H-pirazol-4-
i)metilen]aminojoxijmetil]benzoato, CAS RN 111812-58-9), tebufenpirad
(4-cloro-N[[4-1,1-dimetiletil)fem]]metil]-3-et1l-1-met1l-1H-pirazoi-5-
carboxamida, CAS RN 119168-77-3), y fiproml (5-amino-[2,6-dicloro-4-
(trifluorometil)feml]-4-[( 1 R,S){trfluorometil)sul fiml]-1H-pirazol-3-
carbonitrilo, CAS RN 120068-37-3)

24 El método de la reivindicacién 15, en donde el plagwicida
comprende una diacilhidracina que se selecciona del grupo conformado por
halofenozida (4-clorobenzoato-2-benzoil-2-(1,1-dimetiletil}-hidracida, CAS
RN 112226-61-6), metoxifenozida (RH-2485, N-tert-butil-N'-(3-metoxi-o-
toluoil)-3,5-xilohidracida, CAS RN 161050-58-4), y tebufenozida (acido
3,5-dimetilbenzoico 1-(1,1-dimetilet1])-2-(4-etilbenzoil)ludracida, CAS RN
112410-23-8)

25 El método de la reivindicacién 15, en donde el plaguicida
comprende un triazol seleccionado del grupo conformado por amitrol (CAS

42

38
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RN 61-82-5) y nazamate (eul-[[l-[(dlmeulannno)carboml]-\ﬁl-/ﬁc\
dimetiletil)-1H-1,2,4-tnazol-5-11]tio]acetato, CAS RN 112143-82-5)

26 El método de la reivindicacién 15, en donde el plaguicida
comprende productos biolégicos/de fermentacién seleccionados del grupo
conformado por avermectina (abamectina, CAS RN 71751-41-2) y
spinosad (XDE-105, CAS RN 131929-60-7)

27  El método de la reivindicacién 15, en donde el plaguicida
comprende un insecticida de organofosfato seleccionado del grupo
conformado por acefate (CAS RN 30560-19-1), clorpinifos (CAS RN 2921-
88-2), clorpinfos-metil (CAS RN 5598-13-0), diazinona (CAS RN 33341-
5), fenamifés (CAS RN 22224-92-6), y malatién (CAS RN 121-75-5)

28 El método de la rervindicacién 15, en donde el plaguicida
comprende un insecticida de carbamato selecciona del grupo conformado
por aldicarb (CAS RN 116-06-3), carbaril (CAS RN 63-25-2), carbofuran
(CAS RN 1563-66- 2), oxamil (CAS RN 23135-22-0) y tiodicarb (CAS RN
59669-26-0)

29 El método de la rervindicacién 14, en d;mde el plaguicida
comprende un fungicida

30 El método de la reivindicacién 29, en donde el fungicida
comprende un fungicida de tnazol seleccionado del grupo conformado por
amitrol, azaconazol, bitertanol, bromuconazol, climbazol, clotnmazol,
ciproconazol, diclobutrazol, difenoconazol, diniconazol, diniconazol-M,
epoxiconazol, etaconazol, fenbuconazol, fluqunconazol, fluotrimazol,
flusilazol, flutnafol, furconazol, furconazol-cis, hexaconazol,
imibenconazol, 1pconazol, metconazol, muclobutaml, paclobutrazol,
penconazol, propiconazol, quinconazol, simeconazol, tebuconazol,
tetraconazo!, tnadimefon, tnadimenol, tnazbutl, tnticonazol, 1-(4-
fluorofemul)-2-(1H-1,2,4-triazol-1-1l)etanona y sus mezclas

31 El metodo de acuerdo con la reivindicacién 29, en donde el
fungicidda comprende fluquinconazol, simeconazol, tebuconazol,
tetraconazol, triticonazol, 1-(4-fluoroferul)-2-(1H-1,2,4-tnazol-1-1l)etanona,

O Sus mezclas
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32 El método de acuerdo con la reivindicacién 29, en dong(el
fungicida comprende fluquinconazol

33 El método de acuerdo con la reivindicacién 29, en donde el
fungicida comprende simeconazol

34 El método de acuerdo con la reivindicacién 29, en donde el
fungicida comprende tebuconazol

35 El metodo de acuerdo con la reivindicacién 29, en donde el
fungicida comprende tetraconazol

36 El metodo de acuerdo con la retvindicacidn 29, en donde el
fungicida comprende triticonazol

37 El método de acuerdo con la reivindicacién 29, en donde el
fungicida comprende 1-{(4-fluorofenil)-2-(1H-1,2,4-tnazol-1-1l)etanona

38 El método de acuerdo con la reivindicacién 29, en donde el
fungicida comprende un diazol seleccionado del grupo conformado por
imazalil, oxpoconazol, pefurazoate, procloraz, trifulmizol y sus mezclas

39 El método de acuerdo con la reivindicacién 29, en donde el
fungicida comprende un fungicida tipo estrobilurina seleccionado del grupo
conformado por azoxistrobina, dimoxistrobina, famoxadona, kresoxim-
metil, metominostrobina, picoxistrobina, piraclostrobina, trifloxistrobina y
sus mezclas

40 El método de acuerdo con la reivindicacion 29, en donde el
fungicida comprende un miembro seleccionado del grupo conformado por
tebuconazol, simeconazol, fludioxoml, fluquinconazol, difenoconazol, 4,5-
dimetil-N-(2-propenil)-2-(tnmetilsilil)-3-tiofencarboxamida (siltiofam),
hexaconazol, etaconazol, propiconazol, triticonazol, flumafol,
epoxiconazol, fenbuconazol, bromuconezol, penconazol, 1mazall,
tetraconazol, flusilazol, metconazol, diniconazol, miclobutanil, triadimenol,
bitertanol, piremetanil, ciprodinil, tidemorf, fenpropimorf, kresoxam-metul,
azoxistrobina, ZEN90160, fenpiclonil, benalaxil, furalaxil, metalaxil, R-
metalax], orfurace, oxadixil, carboxina, procloraz, tnfulmizol, pirifenox,
acibenzolar-S-metil, clorotaloml, cimoaxnil, dimetomorf, famoxadona,
quinoxifen, fenpropidina, espiroxamina, triazoxade, BASS50001F,
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himexazol, pencicuron, fenamidona, guazatina y ciproconazol

4] El método de acuerdo con la reivindicacién 29, en donde el
fungicida comprende siitiofam

42  El metodo de acuerdo con la reivindicacién 29, en donde el
plaguicida comprende siliofam y el polimero comprende acetato de
polivinilo

43 El método de acuerdo con la reivindicacién 14, en donde el
plaguicida comprende siltiofam y el polimero comprende methocel

44 El método de acuerdo con la reivindicacién 1, en donde el
tratamiento comprende los pasos de

a.  proveer una semilla,

b poner en contacto la semilla con un litex que comprende el

polimero,

c formar una capa de polimero sobre la semlla antes de tratar la
semilla con un agente fitotéxico, en donde la capa esta libre del agente
fitotéxico y en donde el tipo de polimero y el espesor de la capa se disefian
para bloquear cl contacto fitotéxico del agente fitotoxico con la semilla,
permitiendo al mismo tiempo suficiente transferencia de oxigeno y
humedad bajo condiciones ambientales enfrentadas normalmente por la
semilla después de la siembra, pare mantener la viabilidad de la semilla y
posibilitar su germinacién, y

d poner en contacto la semilla cubierta con el polimero con el
agente fitotéxico

45 El método de acuerdo con la reivindicacién 44, en donde la
capa de polimero se aplica de modo que contacte directamente la semulla
sin matenal intermedio entre la cubserta y la semilla

46  Semilla de una planta tratada con agente fitotoxico que tiene
un porcentaje de germinacion mejorado, comprendiendo cada semilia una
semilla de planta con un agente fitotoxico depositado sobre ella, y con una
capa de polimero que estd libre del agente fitotéxico, localizada entre la
semilla y el agente fitotxico, en donde el tipo de polimero y el espesor de
la capa se diseflan para bloquear el contacto fitotdxico del agente fitotéxico
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/
con la semilla, permittendo al mismo tiempo suficiente U'ansferenc\%:ae
oxigeno y humedad bajo condiciones ambientales enfrentadas normalmente
por la semilla luego de la siembra, para mantener la viabilidad de la semlla
y posibilitar su germinacién

47 Una planta que se cultiva de una semilla que se trata por el
metodo de acuerdo con la reivindicacién 1

48 Un método de producir un producto agronémico, método que
comprende los pasos de

a proveer semillas de planta del producto agronémico que se han
tratado por el método de acuerdo con la reivindicacién 1,

b sembrar las semillas, y

c cultivar las semillas sembradas y las plantas que brotan de las
semillas

4L
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S. O This raport has been estabished as If (some of) the amendments had not been made snce they have
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{Any replacemeont sheet contaming such amenciments must be referred to under tem 1 and annexed (o this
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V Ressoned statement under Article 35(2) with regard 1o novelty, irventive step or industrial appiicehility;

citations and explanations supporting such
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Beftem V

1

The prasent application does not meet the crtena of Article 33(1) PCT, because the
subject-matter of clarms 1, 48, 47 and 48 18 not new in the sense of Arbcle 33(2) PCT

The document D1 (US-A-6 199 318) discioses (the references in parentheses applying
to this document) a method of improving the germination rate of plant seeds whuch are
treated with phytotoxse agent, the method comprising

forming a polymer coating on the plant esed (col 1 | 17-18 col. 2,1 7-10; col. 3,1 14-
17) before treating the seed with the phytotoxic agent (col. 14, L. 54-58) where the
coating i free of the phytotoxic agent (col 14,1 54-59) and where the type of polymer
and the coating thickness are designed to block phytotoxic contact of the phytotoxde
agent with the seed (col 14, | 58-59) while allowing sufficient transfer of oxygen to
maintain the seed’s viablity and sufficient transfer of mossture under snvironmental
conditions normally encountered by the seed after planhng 1o enable Its germunation {col.
4, 522 the aim of the described coated seed Is a more vigorous disease and pest
resistant planting or In other words a better germination rate aa the seeds are more
vigorous and disease and pest resistant; this can only be the case if the seed has
anough oxygen and moisture to maintain wviabliity) and

treating the coated plant seed with the phytotoxc agent (col 14 | 54-58)

The same reasoning applies, mutatis mutandis, to the subject-matter of the
corrasponding Independent clauim 46, claiming a seed which is produced according to
a method as described above Claim 48 therefore is aleo considered not new

Claim 47 clams a plant that Is grown from a seed that Is treated by the method
according to claim 1 Such a piant s aleo described in D1 (col 23, 4-20)

Claim 4B descnbes a method of producing an agronomic crop as it is generally in
agriculiure The use of a plant seed that has been treated by the method according to
claim 1 cannot be considered as new, as it 1s already dascribed in D1 to provide such
seeds for producing an agronomic crop (col 23 | 4-20)

Form PCT/Sapumis Sheeii0t (Sheet 1) (EPO-ApI 1507)

MR 22 2085 18 29 + PAGE 85
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2 Dependentclaims 2 to 45 (claim 19 Is mcluded twice) do not contaln any features which
n combination with the features of any claim to which they refer meet the requirements
of the PCT In respect of novelty, see D1 col 5,1 11017 | 38

3 The requiremnents of Article 33(4) PCT concemmg industrial applicabillty are fulfilled by
claims 1 to 48

Be ltem Vil

1 Independent claims are not in the two-part form in accordance with Rule 8.3(b) PCT,
which In the present case wouid be appropriate with those features known in combs-
nation from the priar art (see Re Kem V) being placed in the praamble (Rule 6 3(b)(l)
PCT) and with the remaining features being included in the characterising part {(Rule

6.3(b)(if) PCT)

2. The unds of measurs (inch) and temperature (°F) empioyed on pages 22, 24 and 25 are
not additionally expressed in terms of the units stipulated by Rule 10 1/(a)/and/(b) PCT

3 The numbering of the claims 18 not coherent m that claim 10 exists twice In
consequeancs, the referances of the following claims are not correct.

Be itam Viil

1  The application does not meet the requiroments of Article 6 PCT

2 Ciaims 1 and 48 do not meet the requirements of Aricle 6 PCT in that the matter for
which protection & sought ie not cleary defined The claims attempt to define the
subject-matter In terms of the result to be achieved, which merely amounis to a
statement of the underlying problem without providing the technical feakures necessary
for achieving this result The statement concemed Is the definition of the polymer and
the coating thickness. “the type of polymer and the coating thickness are dealgnad to
biock phytotaxic contagt of the phytotaxe agent with the seed whila allowing sufficient

Form PCTISeparsi Sheet40B (Snee! 2) (EPO-Apr 1067)

MAR 22 2005 18 3
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under amnronmamal condihona normany mcountemd by tha aeed afhr plamhg to
enable its germination® This statement ncludes no technical features The technical
feature prowiding the resutt of biockdng phytotaxdc contact of the phytotoxic agent with the
sead while allowng sufficient transfer of cxygen to mantan the seed's wviability and
sufficient transfer of moisiure Is the amount of polymet in the coating {(clalm 2 or 3) the
specific thickness of the coating as given in claim 4 and the fim-forming temperature of
the polymer as given in claim 5

3 The vague and imprecise statement in the descnption on page 23 lines 9 (spirit of the
invention) mplies that the subject-matter for whnch protection is aought may be different
fo that defined by the claims, thereby resulting In lack of clarity (Arbcle 8 PCT) when

used to interpret them

Form PCT/Beparaia Shoat08 (Sheet 3) (EPO-Aprt! 1957)

MAR 22 2085 18 W + PRGE 27
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Sa comunica al soliciants que & oficine ancarpada del mamen preliminar intamacional le snvia con el prasente &t Informe de
examan prafimingr intamacional, sisborado para la solicitud internacional en caso dado con los anams correspondientss

Una copla del informe, an caso dado con los anexos carrespondiarias sa hace legar a ls Oficina internacional pars su anvia
posterior 8 todas les oficinas sslectionadss.

A solicitud de una oficina ssleccionada |a Oficina Intemacional prepamard una traduccidn del Informe (pero no de los anexoe) al
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RECORDATORIO
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PCTA "

Sl se tane que emvaar a una oficina ssisccionads una traduceldn de la soliciud intamacional, antonces esta traduccidn tisne qus
inclurr traducciones de todos los anaxas al informe de examon preliminar intemacionsl Eas obligacidn dal soliciants elaborar
dichas traducciones y haceriss llegar directamanis a lns oficinas salecclonadas respectivas

Mayores detalies en cusnio s ios plazos normativos y (os requisitoa de las oficinas sslsccionadas ss dasprenden del Voluman Il de
Ia gula PCT pam aolickanies

Se llama ls stencidn del soliciianis al Articulo 33(5) que establece que los criterios de novedad, activided inventiva y posibiided de
aplicaciin Industrial descritos en Articulo 33(2) a (4) sirven maeramentis los propdalivs del mxamen preliminer internacions! y que
“todo Estado Coniratantl puace apicar critsrios adicionales o difarentss pars sfectos de decidir »i Is Invencion reivindicads sa
pataniabls o no (wiasa también Articule 27 (8)). Los criterios edicionaiss pusden inclulkr por ejempio, sxencidn de patentabllidad y
ics requarimianios al s permite la divuigacién y de ciarided pacports de las relvindicacionas

Nombre y direccidn poatal de la Oficina Encargada dal Empisado Autorizedo
BExamen Praliminar intemnacional {IPEA)

Formurisrio PCTAPEA/418 (Enero 2004)
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TRATADO SOBRE COOPERACION INTERNACIONAL
EN MATERIA DE PATENTES Ctb

PCT o

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL
{Articuio 38 y Regla 70 PCT)

No de Expedienta del
Solicttante o Apoderado

PROCEDIMIENTO POSTERIOR Véase comunicacidn aobre el envio del informe

de sxmmen preliminar intemacional (Formularo

MONSANTO TECHNOLOGY LLC ET AL

PCTAPEA/416)

No Soliciud Internacional Fecha Intemacional de Presentacién Fecha de Pricridad (dia/mea/afio)
(dia/mes/afio)

PCTAUS 03/36178 14 11 2003 03 12 2002

Clasificacidn Internacional de Patenis (IPC) o Clasificacion Nacional e IPC

A01C1/08

Solicitante

snvia al solickants segin Articulo 38

Estos anaxos comprandsn en total de hojas

1 Eats Informa da axamen preliminar intsmacionsl fus sizborado por la Oficina Encargada del Examan Preiminar Intamacional y se

2  Esis INFORME comprende un total de 8 hojas, Inclusive esta portada

D Ademis se adjuntan ANEXOS al informe- en ests caso a8 trats de hojas con descripciones relvindicaciones y/o dibujos
que ss modificaron y que sirven de bass para aste informe yfo hojes con comeccionss afeciuadas por eata oficing (viase
Regla 70 18 y Seccién 807 de las Instruccionas bajo ol PCT)

3 Esta informa contlane daios con respecto a los sigulentss puntos.

I [X] Basedsi Coneaplo
U [] Priordsd
M [] Sinelabormcin de un dictamen sobre novedsd actividsd Inventiva y posibiidad de apiicacion Industrial
v D Falta de unidad des Ia brvencidn
V  [X] Comprobaciénjustiicada segin Regla 88 2(a)y) con respecio s In novedsd Ia actividad inventiva y ia posibiidad de
aplicacitn indusirial documentos y explicaclonss sustentando esta camprobackdn
Vi D Clartos documentos snumerados
VIl [] Clerss dsficiencias del registro intsmacional
v ] Ciartas cbssrvacionss rsiacionadas con la solicitud internacional
Fecha de presantacion de la peticion Fecha de la conclusién de este informe
02 07 2004 10 03 2005
Nombre y direccidn postal da ts Oficina Encargada del Empiado Autorizado r—
Examen Praliminar Intemacional (PEA) f' \
ﬁ 8 e, Putantes Schiichting, N l 9)
TelL +496802300 O T 523658 epmud y ]
Fux +40 802309 4460 A
Tel +49 892390 2428 oy gt

Formulario PCTAPEA/A0S (portads) (Enaro 2004)




INFORME DE EXAMEN PRELIMINAR
INTERNACI NAL Solicitud Intemaeional No PCT/US 03/36178

| Basedel Informe \;7 qq

1 Con respecto a los elementos de la sciictud intemaclonal (hojs infercambisbles que se han
surmnisirado & la oficing recepiora en respuesta & una invitacidn hajo Artfcuio 14 se tienen en eats
informe por "pressniadas originaimente y no 3¢ anexan a este informe puesio que no conlenen
cormecciones (Reglias 70 16y 70 17))

Descripcién piginas
133 version original

Relvindicaclones, No

1-48 version original

Dibujos, Hojas
m versién original

2 En lo concamients al idloma Todos los elementoe Indicados mas arriba astuvieron a disposicion de
la oficina o le fueron enviados en el idioma en ol cual ae radicd la solicitud mtemacional salvo
indicacion en contrario consignada bajo eate punto

Estos elementos estuvieron a disposicion de esta oficina o le fueron enviados en el idioma sigulents
en este caso se trata de

[ el idioma de la traduccién enviada para efectos de la birsqueda Internacional (segin la regla
23 1 (b))
[0 el idioma de publicacidn de ia solictud intemaclonal (segun la regla 48 3 (b))

[0 e idioma de la traduccion enviada para los efectos del examen prelminar intemacional (segin
la regla 55 2 y/o 55 3)

3 En lo que concleme a la secuencia de nucledtidos y/o aminodcidos divuigada en la solicitud
internacional &l examen preliminar intemacional se llevé a cabo sobre la base del listado de
secuenclas

contenido en la solicitud Internacional por estrito

presentado con la solicitud intemacional en formato de lectura por computador
remitido postanorments a la oficina por eacrito

remitido posteriorments a Ia oficina en formato de lectura por computador

se ha rendido la declaracién segun la cual el listado de secuencias por escnto y suministrado
postenorments no va mas alid de la divuigecion hecha en la solicitud en el momento en que se
radicd

O se harenddo la declaracién segin la cual las informaciones registradas en formato de lectura
por computador coresponden al listado de secuencias presentades por escnto

aOooaoa

4 Las moddicaciones han acameado la anuiacién

[] de la descripcidn péginas.
[ de Ias reivindicaciones Nos
[] de los dibujos hojas

Formulario PCT/IPEA/409 (Enero 2004)



INF RME DE EXAMEN PRELIMINAR
INTERNACIONAL Sbiicltud Internacional No PCT/AUS 03/38178

< 109

5 [J El presenta informe se prepard sin tener en cuenta (algunas de) las modificaciones ya que
éatas por las razones aducidas en concepio de la oficina van mas slld del conterido de
dvuigacion sn la versién presentada onginaimeants (Regla 70 2 (c))

(Hojas intercambiables que incluyan modificacionss de esta Indole deben indicarse en el punto
1 y anexarse al presenta informe )

6 Observaciones adiclonales si son necesarias

V  Declarscién motivada bejo Articulo 38(2) en cuanto a ia novedad Ia activided inventiva y la

posibliidad de aplicacién Industrial, documentoa y explicacionss que sustentan esta
declaraclén

1 DECLARACION

Novedad (N) 8! Relvindicaciones
No Roelvindicaciones 1-48

Actvidad Inventiva (IS) S| Relvindicaciones
No Reivindicaclonea 1-48

Posibllidad de Aplicacion Industnal (IA}) SI  Relvindicaclones 1-48
No Relvindicaciones

2 Documentos y explicaciones
Véase hoja separada

Formulario PCTAPEA/0S (Enem 2004)



INFORME DE EXAMEN PRELIMINAR
INTERNACIONAL - HOJA SEPARADA Sollcitud Intemacional No PCT/US 03/36178

Re ltem V \‘jﬂ/

1 La presente solicitud no satisface los critenos del Articulo 33(1) PCT porque el asunto
de las revindicaciones 1, 46 47 y 48 no es nuevo en el sentdo del Articulo 33(2) PCT

El documento D1 (US-A-8 199 318) divuiga (las referencias entre paréniesis se aplican a
este documento) un método de mejorar el porcentaje de gerrmmnacidn de semillas de
pianta las cuales se tratan con agente fitobdxico método que comprende

formar una capa de polimero sobre ja semilla de plania (col 1 renglones 17-18 col 2
renglones 7-10 col 3 renglones 14-17) antes de tratar la semilla con el agente
fitotdxaco (col 14 renglones 54-58) donde la capa estd libre del agents fitotdxico
(col 14 rengiones 54-59) y donde el tipo de polimero y el espesor de la capa se
diseflan para bloguear contacio fitotdxico del agente fitotdxaco con la semilla (col 14
renglones 58-59) permiiendo al mismo tiempo suficlente transferencia de oxigeno
para mantener la viabilidad de la semilla y suficients transferencia de humedad bajo
condiciones ambientales enfrentadas nomaiments por la semilla deapués de la sismbra
para posibiitar su geminacion (col 4, renglones 5-22 la finalidad de la semilia cubierta
descrita es una siembra més vigorosa resistente a las plagas y enfermedades o en
ofras palabras, un mejor porcentaje de germinacion puesto que las semillas son més
vigorosas y resistentes a las plagas y a las enfermedades éste sélo puede ser el
caso s la semilla tene suficiente axigeno y humedad para mantener la viabikdad) y

tratar la semilla cuberta de planta con el agente fitotdxaco (col 14 renglones 54-59)

El mismo razonamiento se aplica, mutatis mutandis, al asunto de la reivindicacién
independiente comespondients 48 que remndica una semilla que se produce de
acuerdo con un método como se describe méas amba Por o tanto |a revindicacion 48
tampoco se considera nueva

La revindicacion 47 ‘revindica una que se cultiva de una semilla que se trata por el
método de acuerdo con la reivindicacidn 1 Tal planta se describe asimismo en D1
(col 23 4-20)

La revindicacion 48 descnbe un método de producir un producto agronémico como
88 da generaiments en la agncultura El uso de una semilla de planta que se ha
tratado por el método de acuerdo con la rewindicacidni no puede considerarse como
nuevo puesto que ya se describe en D1 para proporcionar tales semillas para producir
un producto agronémico (col 23, rengiones 4-20)

Formularic PCT/Hoja Saparada/408 (Hola 1) (EPC-Abrll 1097)



INFORME DE EXAMEN PRELIMINAR
INTERNACIONAL — HOJA SEPARADA  SCicfud Intemacional No - PCTIUS 0653&78

2 Las revindicaciones dependientes 2 a 45 (remvindicacidn 19 se incluye dos veces) no
conbenen caracterfsicas que en combinacitn con las caracterishcas de cualqueer
remvindicacidn a la cual se refieran aatisfagan los requenmientos del PCT con respecto a
la novedad véase D1 col 5 renglones 1 a 17 rengién 38

3 Los requenmentos del Articulo 33(4) PCT concemientes a la posibihdad de aplicacion
indusinal se cumplen por las reivindicaciones 1 a 48

Re Item VI

1 Las remndicaciones indepandientes no estin en la forma de dos partes de acuerdo
con la Regla 6 3(b) PCT, que en el presente serlan apropiadas poniéndose aquelias
caracterishcas conocikdas en combinacién del arte previo (véase Re item V) en el
predambulo (Regla 6 3(b){) PCT) e incluyéndose las caracteristicas restantes en la
parte caractenzadora (Regia 8 3(b)(W) PCT)

2 Laundades de medxa (puigadas) y temperatura (°F) empleadas en las pdginas 22, 24 y
25 no se expresan adicionalments en tdrminos de las unidades estipuladas por [a Regla
10 1/(a)y/(b) PCT

3. La numeracién de las rewindicaclones no es coherente puesto que la
reivindicacion 19 existe dos veces En consecuencla las referencias de las
revindicaciones siguientes no son corectas

Re ltem Vill
1 La solicitud no satisface los requenmientos del Articulo 86 PCT

2 Las remndicaciones 1 y 48 no satsfacen los requerimientos del Articulo 8 PCT
puesto que la materia, para la cual se busca proteccidn, no esté claramente definida
Las reivindicaciones intentan definir el asunto en términos del resultado a obtener
el cual equivale simplemente a una declaracién del problema subyacente, sn
proporcionar las caracterieticas #icnicas necesanas para consegulr el resultado La
declaracién en cuestidn es la definicidn del polimero y el espesor de la capa "sl tipo de

polimero y el espesor de la capa se disefian para bloguear el contacto fitotéco del
agents fitottaco con la semilla permiendo al mismo tiempo suficiente

Formulario PCT/Hola Separada/409 (Hoja 2) (EPO-Abrll 1887)
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INFORME DE EXAMEN PRELIMINAR 7
INTERNACIONAL ~ HOJA SEPARADA  Sclicfud Intsmecional No  PCTIUS odderrs

M@gmmmndm amblemnles enframndas normalmente por
la semilia deepués de la sembra para posibiktar su germminacitn  Esta declaracidn no
mciuye caracteristicas técnicas La camaclerisbca técnica que ofrece el resultado de
bloquear el contacto fitotdxco con la semilla permitiendo al mismo tempo suficiente
transferencia de oxigeno para mantener |a viabibkdad de la semila y suficente
transferencia de humedad es la cantidad de polimero en la capa (revindicacién 2 6 3)
el espesor especifico de la capa como se da en la remndicactdn 4 y la temperatura
formadora de |a pelicula del polimero como se da en la revindicacién 5

3 Ladeclaracidn vaga e imprecisa en la descripcion en la pégina 23 rengion 9 (espintu de
la invencién) implica que el asunto para el cual s busca proteccidn puede ser diferente
al definido por las remndicaciones resuitando asl en faita de clandad (Articulo 8 PCT)
cuando se usa para interpretarias

Formuiario PCT/Hola Separade/408 (Haje 3} (EPO-Abrl 1897)
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WRITTEN OPINION International application No. PCT/UB03/36178

|  Basls of the dpinion e dé
\

1 The basss of this wriiten opimon s the application as onginally fled

V  Reasoned statement under Rule 66.2(a)(1) with regard to novelty, inventive step or
mndustrial applicability

1 in hght of the documents cited In the intemational search report, it 1s considered that the
invention as defined m al least some of the clams does not appear to meet the
criteria mentioned in Article 33(1) PCT | @ does not appear 1o be novel and/or to involve
an nventive step (see intemabonal search report In particular the documents clted X
and/or Y and comresponding claums references)

2 It amendments are filed the apphcant should comply with the requsrements of Rule 66.8
PCT and ndicale the basis of the amendments in the documerits of the application as
anginally filed (Arhcle 34 (2) (b) PCT) otherwise these amendments may not be taken Into
consxierabon for the estabhshment of the international preliminary examination report.

The attention of the applicant 18 drawn fo the fact that if the apphcation contans
an unnecessary plurality of independent clame no examinaton of any of the clalms will be
camed out.

NB Should the apphcant decide to request detmled substantive examinahon then an
international preliminary axarminabon report will normally be established directly
Exceptionally the examiner may draw up a second written opinion, should this be sxpliicitly
requested

Form PCTHOBAEY (EPO-03-2002) PACTa2
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LIST OF CLAIMS WITHOUT MARKINGS

1 A method of Improving the germination rate of plant seeds which are treated
with a phytotoxic agent, the method compnsing

forming a polymer coating on the plant seed before treating the seed with the
phytotoxic agent, where the coating is free of the phytotoxic agent and Is a unform
coating having a thickness of from 1 to 500 microns, and

treating the coated plant seed with the phytotoxic agent

2 The method according to claim 1, wheren the coating comprises a polymer in
an amount of over 10% by weight

3 The method according to claim 2, wherein the coating comprises a polymer in
an amount of at least about 50% by weight

4 The method according to claim 1, wherein the coating thickness is between
about 1 micron and about 480 microns

5 The method of claim 1, wherein the polymer is one having a minimum film-
forming temperature of lower than 55°C

6 The method of claim 5, wherein the polymer comprises a material selected
from the group consisting of maltodextrn, methyicellulose, ethyicellulose,
hydroxypropyicellulose, hydroxypropyl/methyicellulose, vinyl acetate - ¢thylene
polymers, ethylene-vinyl chionde polymers, vinyl acetate polymers, vinyl-acrylic
polymers, starch-based polymers, SB-2000, polyvinyl acetate -vinyl chlonde polymers,
vinyl chloride/ vinyl acetate/ ethylene copolymers, styrene-acrylate copolymers,
vinylacetate polymers, vinylbutyrate polymers, styrene-vinylbutyrate copolymers,
acrylate polymers, styrene-butadiene copolymaers, vinylacetate-vinylbutyrate
copolymers, vinylacetate-vinylversatate copolymers and potyvinylalcohol

7 The method of claim 5, wherein the polymer comprises polyvinylacetate

8 The method of claim 5, wherein the polymer compnises methocel

9 The method of claim 1, wherein the seed is the seed of an agronomic plant
which selected from the group consisting of cereals (wheat, barley, rye, oats, rice,
sorghum, related crops, etc ), beet, pear-like frults, stone fruits, and soft frults (apple,
pear, plum, peach, Japanese apricot, prune, aimond, cherry, strawberry, raspb my,

16
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black berry, tomato, pepper, etc ), legumes (ludney bean, lentil, pea soybean), oll
plants (rape, canola, mustard, poppy olive, sunflower, coconut, castor, cocoa bean,
peanut, soybean, com, etc ), Cucurbitaceae (pumpkin, cucumber, melon, etc ), citrus
(orange, lemon, grape frut, mandann, Watson pomelo (citrus natsudaidai), etc ),
vegetables (lettuce, cabbage, celery cabbage, Chinese radish, carrot, onion, potato,
etc ), camphor trees (avocado, cinnamon, camphor, etc ), com, tobacco, nuts, coffee,
sugar cane tea, grapevine, hop and banana

10 The method of claim 9, wherein the agronomic plant is selected from the
group consisting of rice, wheat, barley rye, com, potato, carrot, sweet potato, sugar
beet, bean, pea, chicory lettuce, cabbage, caulifiower, broccol, tumip, radish, spinach,
asparagus, onion, garlic, eggplant, pepper, celery, canot, squash, pumpkin, zucchini,
cucumber, apple, pear, quince, melon, plum, cherry, peach, nectarine, apricot,
strawberry, grape, raspberry, blackberry, pineapple, avocado, papaya, mango, banana,
soybean, tomato, sorghum and raspbemies banana and other such edible varieties

11 The method of claim 10, wherein the agronomic plant Is selected from com,
soybeans, cotton, sorghum, rape (canola) rice, wheat, barley, and rye

12 The method of claim 10, wherein the agronomic plant is com, soybeans, or
cotton

13 The method of claim 1, wherein the phytotoxic agent Is selected from the
group consisting of pesticides fertilizers, plant growth regulators, drugs, dyes, biological
attractants, scents, pheromones, and mixiures thereof

14 The method of claam 1, wherein the phytotoxic agent comprises a pesticide
selected from the group consisting of herbicides, molluscicides, insecticides,
nematocides, acancides, fungicldes, bactericides, and mixtures thereof

15 The method of claim 14, wherein the pesticide [s selected from the group
consisting of pyrethrins, synthetic pyrethroids, azoles, oxadizine insecticides,
neonicotinoids, diazoles, triazoles, strobilurin denvatives, organophosphates, pymols,
pyrazoles, phenyl pyrazoles, dlacylhydrazines, blological/fermentation products,
carbamates, and mixtures thereof

18 The method of claim 14, wherein the pesticide comprises an insecticide

17
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17 The methed of claim 16, wherain the insecticide compnses a pyrethroxd or
synthetic pyrethnn

18 The method of claim 17, wherein the pyrethrin compnses a member
selected from the group consisting of 2-allyl-4-hydroxy-3-methyl-2-cyciopenten-1-one
ester of 2,2-dimethyl-3-{2-methylpropenyl)-cyclopropane carboxylic acid, (2-methyl-1-
propenyl}-2-methoxy-4-0x0-3-(2-propenyi)-2-cyclopenten-1-yl ester and mbdures of cis
and trans isomers thereof

18 The method of claim 17, wherein the pyrethroid comprisee a member
selected from the group consisting of (s)-cyano(3-phenoxyphenyl)methyi-4-chloro alpha
(1-methylethyl)benzeneacetate (fenvalerate, CAS RN 51830-58-1), (S)-cyano-{3-
phenoxyphenyl)methyl (S)-4-chioro-alpha-(1-methylethyl)benzeneacetate
(esfenvalerate, CAS RN 66230-04-4), (3-phenoxyphenyl)-methyl(+)cis-trans-3-(2,2-
dichoroethenyl)-2,2-dimethyicyclopropanecarboxylate (permethrin, CAS RN 52645-53-
1), (+) alpha-cyano-(3-phenoxyphenyl)methyl{+)-cis,trans-3-(2,2-dichloroethenyl)-2,2-
dimethyl-cyclopropane carboxylate (cypermethnn, CAS RN 52315-07-8), (beta-
cypemethrin, CAS RN 65731-84-2), (theta cypermethnn, CAS RN 716987-58-1), S-
cyano (3-phenoxyphenyl)methyl (+) cie/trans 3-(2,2-dichloroethenyl) 2 2
dimethyicyclopropane carboxylate (zeta-cypermethrin, CAS RN 52315-07-8), (s)-alpha-
cyano-3-phenoxybenzyl (1R,3R)-3~(2,2-dibromovinyl)-2,2-
dimethyicyclopropanecarboxylate (deltamethrin, CAS RN 52818-83-5), alpha-cyano-3-
phenoxybenzyl 2,2,3,3,-tetramethyl cyclopropoanecarboxylate (fenpropathrin, CAS RN
64257-84-7), (RS)-alpha-cyano-3-phenoxybenzyl(R)-2-{2-chloro-4-
(trifluoromethyl)aniino}-3-methylbutanocate (tau-fluvalinate, CAS RN 102851-06-8),
(2,3,5,6-tetrafluoro-4-methyiphenyl)methyl (1-alpha, 3-alpha)-(Z)-(+)-3-(2-chloro-3,3,3-
trifluoro-1-propenyl)-2,2-dimethyicyclopropanecarboxylate {tefluthrin, CAS RN 79538~
32-2), (zx)-cyano (3-phenoxyphenyi)methyl (x)-4-{difluoromethoxy)-alpha-(1-methyl
ethyl)benzeneacetate (flucythrinate, CAS RN 70124-77-5), cyano(4-fluoro-3-
phenoxyphenyl)methyl 3-[2-chloro-2-{4-chlorophenyl)ethenyl}-2,2-
dimethylcyclopropanecarboxylate (flumethnn, CAS RN 69770-45-2), cyano(4-fluoro-3-
phenoxyphenyl) methyl 3-(2,2-dichloroethenyl)-2,2-dmethyl-cyclopropanedarboxylate
(cyfluthnn, CAS RN 68359-37-5), (beta cyfluthnn, CAS RN 68359-37-5), (transfiuthrin,
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CAS RN 118712-89-3), (S)-alpha-cyano-3-phenoxybenzyi(Z)-{1R-cls)-2,2-dimethyl-3-{2-
(2,2,2-triflucro-trifluoromethyl-ethoxycarbonyl)vinyljcyclopropane carboxylate
(acnnathnn, CAS RN 101007-06-1), (1R cis) S and (1S ci8) R enantiomer isomer pair of
alpha-cyano-3-phenoxybenzyl-3 (2,2-dichlorovinyl)-2,2-dimethyicyclopropane
carboxylate (alpha-cypermethrin, CAS RN 67375-30-8), [1R,3S)3(1'RS)(1',2'.2',2"-
tetrabromoethyl)}-2,2-dimethyicyclopropanecarboxylic acld (s)-alpha-cyano-3-
phenoxybenzyl ester (tralomethrin, CAS RN 6684 1-25-6), cyano-(3-
phenoxyphenyl)methyl 2,2-dichloro-1-(4-ethoxyphenyl)cyclopropane carboxylate
(cycloprothrin, CAS RN 63835-38-8), [1a, 3a(Z)H+)-cyano-(3-phenoxyphenyl)methyl 3-
(2-chlora-3,3,3-trifluoro-1-propenyl)-2,2-dimethyicyciopropanecarboxylate (cyhalothrin,
CAS RN 68085-85-8), [1-alpha (s), 3-alpha(z)]-cyano(3-phenoxyphenyl)methyl-3-(2-
chloro-3,3,3-trifluoro-1-propenyl}-2,2-dimethyicyclopropanecarboxylate (lambda
cyhalothnn, CAS RN 91465-08-6), (2-methyl-[1,1"-biphenyl}-3-yl)methyl-3-(2-chloro-
3,3,3-tnfluoro-1-propenyi)-2,2-dimethyl-cyciopropanecarboxylate (bifenthrin, CAS RN
82657-04-3), 5-1-benzyl-3-furyimethyl-d-cis(1R,3S,E)2,2-dimethyl-3-(2-0x0,-2,2,4,5
tetrahydro thiophenylidenemethyl)cyclopropanecarboxylate (kadethnn, RU15525, CAS
RN 58769-20-3), [5-(phenyimethyl)-3-furanyl]-3-furanyl-2,2 dimethyl-3-(2-methyl-1-
propenyl)cyclopropane carboxylate (resmethnn, CAS RN 10453-86-8), (1R-trans)-[5-
(phenylmethyl)-3-furanyijmethyi 2,2-dimethyl-3-(2-methyi-1-
propenyl)cyclopropanecarboxylate (bloresmethnn, CAS AN 28434-01-7), 3,4,5,6-
tetrahydro-phthalimidomethyl-(1RS)-cis-trans-chrysanthemate (tetramethrin, CAS RN
76986-12-0), 3 phenoxybenzyl-d,I-cis trans 2,2-dimethyl-3-(2-
methyipropenyl)cyclopropane carboxylate (phenothrin, CAS RN 26002-80-2),
(empenthrin, CAS RN 54406-48-3), (cyphenothnn, CAS RN 39515-40-7), (prallethrin,
CAS RN 23031-36-9), (imiprothnn, CAS RN 72963-72-5), (RS)-3-allyl-2-methyl-4-
oxcyclopent-2-enyl-(1S,3R, 1R,35)-2,2-dimethyl-3-(2-methyiprop-1-
enyl)cyclopropanecarboxylate (allethnn, CAS RN 584-78-2), (bioallethnn, CAS RN 584-
79-2), and (ZX18901, CAS RN 160791-64-0)

20 The method of clalm 17, wherein the pyrethroid comprises a member
selected from the group consisting of tefluthrin, lambda cyhalothrin bifenthrin,
permethrin and cyfluthrin
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21 The method of claim 15, wherein the pesticide comprises an oxidiazine
insecticide that 18 selected from the group consisting of 5-{2-chloropynd-5-yimethyl)-3-
methyl-4-nitroiminoperhydro-1,3,5-oxadlazine, 5-(2-chlorothiazol-5-yimethyl)-3-methyi-
4-ntroiminoperhydro-1,3,5-oxadiazine, 3-methyl-4-nitroimino-5-(1-oxado-3-
pyndinomethyl)perhydro-1,3,5-oxadlazine, 5-(2-chloro-1-oxido-5-pyndiniomethyl)-3-
methyl-4-nitroiminoperhydro-1,3,5-oxidiazine, and 3-methyl-5-(2-methylpyrid-5-
yimethyl)}-4-nitroiminoperhydro-1,3,5-oxadlazine

22 The method of claim 15, wherein the pesticide comprises a neonicotinold
insecticide that 18 selected from the group consisting of acetamiprid, imidacloprid,
thiamethoxam, clothlanidin, dinotefuran, flonicamid, nithiazine, and thiacloprid

23 The method of claim 15, wherein the pesticide comprises a neonicotinold
that 18 selected from the group consisting of thiamethoxam (CAS RN 153718-23-4),
acetamiprid ((E)-N-{(6-chloro-3-pyridinyl)methyi}-N'-cyano-N-methyleneimidamide, CAS
RN 135410-20-7), imidacloprid (1-(6-chloro-3-pyridinyl)methyl]-N-nitro-2-
imidazohdinimime, CAS RN 138261-41-3), ntenpyram (N-[(8-chloro-3-pyridinyl)methyl}-
N-ethyl N'-methyl-2-nitiro-1,1-ethenedlamine, CAS RN 120738-88-8), clothlanidin (Tl-
435 (N{(2-chloro-5-thiazoyl)methyl]-N'-methyl-N"-nitro,[C(E)H{9Cl)}-guanidine, CAS RN
210880-92-5)

24 The method of claim 15, wherein the pestcide comprises a pyrrol, pyrazole,
or phenyl pyrazole that Is selected from the group conaisting of chlorfenapyr (4-bromo-
2-(4-chlorophenyl)-1-sthoxymethyl-5-trifluoromethylpyrrole-3-carbonitrile, CAS RN
122453-73-0), fenpyroxaimate {(E)-1,1-dimethylethyl-4[I[[(1,3-dimethyl-5-phenoxy-1H-
pyrazole-4-yi)methylene]aminojoxy]methyl]benzoate, CAS RN 111812-58-8),
tebufenpyrad (4-chloro-N[J4-1,1-dimethylethyl)phenylimethyl]-3-ethyl-1-methyl-1H-
pyrazole-5-carboxamide, CAS RN 119168-77-3), and fipronll (5-amino-{2,6-dichloro-4-
(tnfluoromethyl)phenyi]-4-{(1R,S)-(tnfluoromethyl)sulfinyl]-1H-pyrazole-3-carbonitrile,
CAS RN 120068-37-3)

25 The method of claim 15, wherein the pesticide compnses a diacythydrazine
that 18 selected from the group consisting of halofenozide (4-chlorobenzoate-2-benzoyi-
2-(1,1-dimethylethyl)-hydrazide, CAS RN 112226-61-8), methoxyfenozide (RH-2485, N-
tert-butyl-N'-(3-methoxy-o-toluoyl)-3,5-xylohydrazide, CAS RN 161050-58-4), and
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tebufenozde (3,5-dimethylbenzoic acid 1-(1,1-dmethylethyl)-2-(4-
ethylbenzoyl)hydrazide, CAS RN 112410-23-8)

26 The method of claim 15, wherein the pesticide comprises a triazole selected
from the group conslsting of amitrole (CAS RN 81-82-5) and riazamate (ethyl-[[1-
[(chmethylamino)carbonyf}-3-(1,1-dimethylethyl)-1H-1,2,4-tnazol-5-yijthiojacetate, CAS
RN 112143-82-5)

27 The method of claim 15, wherein the pesticide compnses a
biological/femmentation products selected from the group consisting of avermectin
(abamectin, CAS RN 71751-41-2) and spinosad (XDE-105, CAS RN 1318206-60-7)

28 The method of claim 15, wherein the pesticide comprises an
organophosphate insecticide selected from the group consisting of acephate (CAS RN
30560-19-1), chlorpynfos (CAS RN 2021-88-2), chlorpynfos-methyl (CAS RN 5598-13-
0), diazinon (CAS RN 333-41-5), fenamiphos (CAS RN 22224-92-6), and malathion
(CAS RN 121-75-5)

28 The method of clam 15 wherein the pesticide compnses a carbamate
insecticide selected from the group consisting of aldicarb (CAS RN 116-06-3), carbaryl
(CAS RN 63-25-2) carbofuran (CAS RN 1563-66-2) oxamyl (CAS RN 23135-22-0) and
thiodicarb (CAS RN 59668-26-0)

30 The method of claim 14, wherein the pesticide comprises a fungicide

31 The method of claim 30, wherein the fungicide comprises a triazole
fungicide selected from the group consisting of amitrol, azaconazole, bitertanol,
bromuconazole, climbazole, clotrimazole, cyproconazole, diclobutrazol, difenoconazole,
diniconazole, diniconazole-M, epoxiconazole, etaconazole, fenbuconazole,
fluquinconazole, fluotnmazole, flusllazole, flutriafol, furconazole, furconazole-cis,
hexaconazole, imibenconazole, ipconazole, metconazols, myclobutanil, paclobutrazol,
penconazole, propiconazole, quinconazole, simeconazole, tebuconazole,
tetraconazole, triadimefon, triadimenol, tiazbutil, tnticonazole, 1-(4-fluocrophenyl)-2-(1H-
1,2,4-tnazole-1-yl)ethanone, and mixtures thereof

32 The method according to claim 30, wherein the fungicide comprises
fluquinconazole, simeconazole, tebuconazole, tetraconazole, triticonazole, 1-(4-
fluorophenyl)-2 (1H-1,2,4-trlazole-1-yl)ethanone, or mixtures thereof
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33 The method according to claim 30, wherein the fungicide comprises
fluquinconazole

34 The method according to clasm 30, wherein the fungicide comprises
simeconazole

35 The method according to claim 30, wherein the fungicide comprises
tebuconazole

368 The method according to claim 30 wherein the fungicide comprises
tetraconazole

37 The method according to claim 30, wherein the fungicide compnees
triticonazole

38 The method according to claim 30, wherein the fungicide comprises 1-(4-
fiuorophenyl)-2-(1H-1,2,4-trlazole-1-yl)ethanone

38 The method according to claim 30, wherein the fungiclde comprises a
diazole selected from the group consisting of imazalil, oxpoconazole, pefurazoate,
prochioraz, trifulmizole, and mixtures thereof

40 The method according to claim 30, wherein the fungicide compnses a
strobllurin type fungicide selected from the group consisting of azoxystrobin,
dimoxystrobin, famoxadone, kresoxim-methyl, metominostrobin, picoxystrobin,
pyraclostrobin, trifloxystrobin, and mixtures thersof

41 The method according to claim 30, wherein the fungicide comprises a
member selected from the group consisting of tebuconazole, simeconazole, fludioxonil,
fluquinconazole, difenoconazole, 4,5-dimethyl-N-(2-propenyl)-2-{trimethylisityl}-3-
thiophenecarboxamide (silthiofam), hexaconazole, etaconazole, propiconazole,
triticonazole, flutriafol, epoxiconazole, fenbuconazole, bromuconazole, penconazole,
imazalll, tetraconazole, flusilazole, metconazole, diniconazole, myclobutanil,
tnadimenol, bitertanol, pyremethanil, cyprodinil, tridemorph, fenpropimorph, kresoxam-
methyl, azoxystrobin, ZEN80160, fenpicionil, benalaxyl, furalaxyl, metalaxyl, R-
metalaxyl, orfurace, oxadixyl, carboxin, prochloraz, tnfulmizole, pynfenox, acibenzolar-
S-methyl, chlorothalonil, cymoaxnil, dimethomorph, famoxadone, quinoxyfen,
fenpropldine, spiroxamine, triazoxide, BAS50001F, hymexazole, pencycuron,
fenamidone, guazatine, and cyproconazole
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42 The method according to claim 30, wherein the fungicide comprises
sithiofam

43 The method according to clam 30, wherein the pesticide comprises
slithiofam and the polymer compnses polyvinylacetate

44 The method according to clain 14, wherein the pesticide compnses
siithiofam and the polymer compnses methocel

45 The method according to claim 1, wherein the treatment comprises the
steps

a providing a seed,

b contacting the seed with a latex compnsing the polymer;

c forming a polymer coating on the seed before treating the seed with a
phytotoxic agent, wherein the coating is free of the phytotoxic agent and wherein the
type of polymer and the coating thickness are designed to block phytotoxic contact of
the phytotoxic agent with the seed while allowing sufficient transfer of oxygen and
moisture under environmental conditions normally encountered by the seed after
planting to maintain the seed's viability and enable iis germination, and

d contacting the polymer coated seed with the phytotoxic agent

48 The method according to claim 45, wherein the polymer coating Is applied
g0 that it directly contacts the seed without intervening material between the coating
and the seed

47 Phytotoxic agent-treated plant seed having an improved germination rate,
aach seed comprising a plant seed having a phytotoxic agent deposited thereupon, and
having a uniform polymer coating having a thickness of between about 1 and 500
microns which 1s free of the phytotoxic agent located between the seed and the
phytotoxic agent

48 A plant that 18 grown from a sead that is treated by the method according to
claim 1

49 A method of producing an agronomic crop, the method comprising the
steps

a prowviding plant seeds of the agronomic crop that have been treated by the
method according to claim 1,



b planting the seeds, and % \ "g

c cultivating the planted seeds and plants that sprout from the seeds
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1 Un método de incrementar el porcentaje de germinacién de

LISTADO DE REIVINDICACIONES

semillas de planta que se tratan con un agente fitotéxico, método que
comprende

formar una capa de polimero sobre la semilla de planta antes de tratar
la semilla con el agente fitotdxico, en donde la capa est4 hbre del agente
fitotdxico y es una capa uniforme que tiene un espesor desde 1 a 500
micrones, y

tratar la semilla cubierta de planta con el agente fitotoxico

2 El metodo de acuerdo con la reivindicacién 1, en donde la
capa comprende un polimero en una cantidad de mas de 10% en peso

3 El metodo de acuerdo con la reivindicacion 2, en donde la
capa comprende un pohmero en una cantidad de por lo menos alrededor de
50% en peso

4 El método de acuerdo con la reivindicacidon 1, en donde el
espesor de la capa es entre alrededor de 1 micrdn y alrededor de 480
micrones

5 El metodo de la reivindicacién 1, en donde el polimero es uno
que tiene una temperatura minima de formacién de pelicula de menos de
55°C

6 El metodo de la reivindicacion S, en donde el polimero
comprende un matenal seleccionado del grupo conformado por
maltodextrina,  metilcelulosa, etilcelulosa,  hidroxipropilcelulosa,
hidroxipropil/metilcelulosa, polimeros de acetato de vimlo - etileno,
polimeros de cloruro de vinilo - etileno, polimeros de acetato de vinilo,
polimeros vinil-acrilicos, polimeros a base de almidén, SB-2000, polimeros
de cloruro de vinilo — acetato de polivinilo, copolimeros de cloruro de
vimlo / acetato de vimlo / etileno, copolimeros de estireno-acrilato,
polimeros de acetato de vinilo, polimeros de butiraro de vinilo, copolimeros
de estireno-butirato de vinilo, polimeros de acnlato, copolimeros de

estireno-butadieno, copolimeros de acetato de vinilo — butirato de vinilo,
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copolimeros de acetato de vinilo - versatato de vinilo y alcohol polivinilico

7 El método de la reivindicacién 5, en donde el polimero
comprende acetato de polivimlo

8 El método de la reivindicacion 5, en donde el polimero
comprende methocel

9 El método de la reivindicacién 1, en donde la semilla es la
semilla de una planta agronomica que se selecciona del grupo conformado
por cereales (tngo, cebada, centeno, avena, amoz, sorgo, productos
agricolas relacionados, etc ), remolacha, frutas en forma de pera, frutas que
tienen pepa y frutas blandas (manzana, pera, ciruela, melocotén,
albaricoque japonés, ciruela pasa, almendra, cereza, fresa, frambuesa, mora,
tomate, piniento, etc ), legumbres (fryol, lenteja, arveja, soya), plantas
oleaginosas (colza, canola, mostaza, amapola, oliva, girasol, coco, ricino,
granos de cacao, mani, soya, maiz, etc) Cucurbiticeas (calabaza,
cohombro, melon, etc), citricos (naranja, limon, toronja, mandarina,
pomelo Watson (citrus natsudaidai), etc ), vegetales (lechuga, repollo, col
china, rabano chino, zanahona, cebolla, papa, etc), arboles de alcanfor
(aguacate, canela, alcanfor, etc ), maiz, tabaco, nueces, café, cafia de azucar,
te, vid, lupulo y banano

10 El método de la reivindicacién 9, la planta agronomica se
selecciona del grupo conformado por arroz, trigo, cebada, centeno, maiz,
papa, zanahoria, batata, remolacha azucarera, fryol, arveja, achicona,
lechuga, repollo, coliflor, broculi, nabo, rabano, espinaca, espérrago,
cebolla, ajo, berenjena, pimiento, apio, zanshona, zapallo, calabaza,
calabacin, cohombro, manzana, pera, membnllo, melén, ciruela, cereza,
melocoton, nectarina, albaricoque, fresa, uva, frambuesa, zarzamora, pifia,
aguacate, papaya, mango, banano, soya, tomate, sorgo y frambuesas,
banano y otras varedades comestibles similares

11 El método de la rewvindicacién 10, en donde la planta
agronomica se selecciona de maiz, fryol de soya, algodén, sorgo, colza
(canola), arroz, trigo, cebada y centeno

12 El metodo de la reivindicacién 10, en donde la planta

D
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agronomica es maiz, frijol de soya, o algodén @
13  El método de la reivindicacion 1, en donde el agente fitotéxico

se selecciona del grupo conformado por plagucidas, fertilizantes,
reguladores de crecimiento de plantas, farmacos, colorantes, atrayentes
biolégicos, fragancias, feromonas y sus mezclas

14 El método de la rervindicacion 1, en donde el agente fitotoxico
comprende un plaguicida seleccionado del grupo conformado por
herbicidas, moluscicidas, insecticidas, nematocidas, acancidas, fungicidas,
bactencidas y sus mezclas

15 El metodo de la reivindicacién 14, en donde el plaguicida se
selecciona del grupo conformado por piretrinas, piretroides sinteticos,
azoles, nsecticidas de oxadizina, neonicotinoides, diazoles, triazoles,
derivados de estrobilunna, organofosfatos, pirroles, pirazoles,
fenilpirazoles, diacilhidracinas, productos biolégicos/de fermentacion,
carbamatos y sus mezclas

16 El metodo de la reivindicacion 14, en donde el plaguicida
comprende un mnsecticida

17 El metodo de la rervindicacién 16, en donde el insecticida
comprende un piretroide o piretrina sintética.

18 El método de la reivindicacién 17, en donde la piretrina
comprende un miembro seleccionado del grupo conformado por ester de 2-
alil-4-hidroxi-3-metil-2-ciclopenten-1-ona de acido 2,2-dimetil-3-(2-
metilpropenil)-ciclopropano carboxilico, (2-metil-1-propenil)-2-metoxi-4-
oxo-3- (2-propenil)-2-ciclopenten-1-11 éster y mezclas de sus 1someros cis y
trans

19 El metodo de la reivindicacion 17, en donde el piretroide
comprende un miembro seleccionado del grupo conformado por (s)-ciano
(3-fenoxifeml)metil-4-cloro alfa (1-metiletil)bencenoacetato (fenvalenato,
CAS RN 51630-58-1), (S)ciano-(3-tenoxifeml)metil (S)-4-cloro-alfa-(1-
metiletil)bencenoacetato (esfenvaleriato, CAS RN 66230-04-4), (3-
fenoxifenil)-metil(+)cis-trans-3-(2,2-dichoroethenil)-2,2-
dimetilciclopropanocarboxilato (permetrin, CAS RN 52645-53-1), (%) alfa-

\\4
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c1ano-(3-fenoxlfeml)mehl(+)—c1s,1rans—3-(2,2-d|cloroeteml)-2,2-d1metllf/
ciclopropano carboxilato (cipermetrin, CAS RN 52315-07-8), (beta-
cipermetrin, CAS RN 65731-84-2), (theta cipermetrin, CAS RN 71697-59-
1), S-ciano (3-fenoxifenil)metil () cis/trans 3-(2,2-dicloroeteml) 2,2
dimetilciclopropanocarboxilato (zeta-cipermetrin, CAS RN 52315-07-8),
(s)-alfa-ciano-3-fenoxibencil (1R,3R)-3-(2,2-dibromovinil)-2,2-
dimetilciclopropanocarboxilato (deltametrin, CAS RN 52918-63-5), alfa-
ciano-3-fenoxibencil 2,2,3,3,-tetrametil ciclopropoanocarboxilato
(fenpropatrin, CAS RN 64257-84-7), (RS)-alfa-ciano-3-fenoxibencil (R)-2-
[2-cloro-4-(tnfluorometil)anilino]-3-metilbutanoato (tau-fluvalinato, CAS
RN 102851-06-9), (2,3,5,6-tetrafluoro-4-metilfeml)metil-(1-alfa, 3-alfa)-
(Z)-(£)-3«(2-cloro-3,3,3-tr1fluoro-1-propemil)-2,2-
dimetilciclopropanocarboxilato (teflutrin, CAS RN 79538-32-2), (x)-ciano
(3-fenoxifeml)metil (x)4-(difluorometoxi)-alfa-(1-metil
etil)bencenoacetato (flucitrinato, CAS RN 70124-77-5), ciano(4-fluoro-3-
fenoxifenil)metil 3-[2-cloro-2-(4-clorofeml)eteml]-2,2-
dimetilciclopropanocarboxilato (flumetrin, CAS RN 69770-45-2), ciano (4-
fluoro-3-fenoxifenil) metil 3-(2,2-dicloroeteml)-2,2-dimetil-
ciclopropanodarboxilato (ciflutrin, CAS RN 68359-37-5), (beta ciflutrin,
CAS RN 68359-37-5), (transflutrin, CAS RN 118712-89-3), (S)-alfa-ciano-
3-fenoxibencil (Z)-(1R-c18)-2,2-dimet1l-3-[2-(2,2,2-trifluoro-trifluorometil-
etoxicarboml)viniljciclopropanocarboxilato (acrinatin, CAS RN 101007-
06-1), pareja de 1somero (1R c18) S y (18 cis) R enantiémero de alfa-ciano-
3-fenoxibencil-3<(2,2-diclorovimil)-2,2-dimetilciclopropanocarboxilato
(alfa-cipermetrin, CAS RN 67375-30-8), acido [1R,38)3(1'RS)(1',2',2',2"-
tetrabromoet:l)]-2,2-dimetilciclopropanocarboxilico (s)-alfa-ciano-3-
fenoxibencil éster (tralometrin, CAS RN 66841-25-6), ciano-(3-
fenoxifenil)metil 2,2-dicloro-1-(4-etoxifenil)ciclopropanocarboxilato
(cicloprotnin, CAS RN 63935-38-6), [la, 3a(Z)]-(x)-ciano-(3-
fenoxifenil)metil 3-(2-cloro-3,3,3-trifluoro-1-propenil)-2,2-
dimetilciclopropanocarboxilato (cihalotrin, CAS RN 68085-85-8), [1-alfa
(s), 3-alfa(z)]-ciano(3-fenoxifenil)met:l-3-(2-cloro-3,3,3-tnfluoro-1-
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propenl)-2,2-dimetilciclopropanocarboxilato (lambda cihalotrin, CASﬁ}
91465-08-6), (2-metil-[1,1'-bifeml]-3-11)metil-3-(2-cloro-3,3,3-trifluoro-1-
propenil)-2,2-dimetil-ciclopropanocarboxilato (bifentrin, CAS RN 82657-
04-3), 5-1-bencil-3-funlmetil-d-c1s(1R,3S,E)2,2-dimetil-3-(2-0x0,-2,2,4,5
tetrahidrotiofembhdenmetil)ciclopropanocarboxilato  (kadetrin, RU15525,
CAS RN 58769-20-3), [5-(femlmetil)-3-furam!]-3-furaml-2,2-dimetil-3-(2-
metil-1-propemil)ciclopropanocarboxilato (resmetrin, CAS RN 10453-86-
8), (1R-trans)-[5-(femlmetil)-3-furaml]metil  2,2-dimetil-3-(2-metil-1-
propenil) ciclopropanocarboxilato (bioresmetrin, CAS RN 28434-01-7),
3,4,5,6-tetrahidro-ftalimidometil-(1RS)-cis-trans-crisantemato (tetrametrin,
CAS RN 7696-12-0), 3-fenoxibencil-d, 1-cis, trans 2,2-dimetil-3-(2-
metiipropenil)ciclopropanocarboxilato (fenotrin, CAS RN 26002-80-2),
(empentrin, CAS RN 54406-48-3), (cifenotrin, CAS RN 39515-40-7),
(praletrin, CAS RN 23031-36-9), (imuprotrin, CAS RN 72963-72-5), (RS)-
3-alil-2-metil-4-oxciclopent-2-eml-(1S,3R,1R,38)-2,2-dimet1]-3-(2-
metilprop-1-eml) ciclopropanocarboxilato (aletin, CAS RN 584-79-2),
(bioaletrin, CAS RN 584-79-2), y (ZXI8901, CAS RN 160791-64-0)

20 El método de la reivindicacidon 17, en donde el piretroide
comprende un miembro seleccionado del grupo conformado por teflutrin,
lambda cihalotrin, bifentrin, permetrin y ciflutrin

21  El método de la rervindicacién 15, en donde el plaguicida
comprende un msecticida de oxidiazina que se selecciona del grupo
conformado por 5-(2-cloropirid-5-1lmetil)-3-metil-4-mtroiminoperhidro-
1,3,5-oxadiazina, 5-(2-clorotiazol-5-1lmetil)-3-metil-4-mitroiminoperhidro-
1,3,5-oxadiazina, 3-metil-4-mitroimino-5-(1-oxido-3-
pindinometil)perhidro-1,3,5-oxadiazina, 5-(2-cloro-1-ox1do-5-
pinndinometil)-3-metil-4-mitroirminoperhudro-1,3,5-oxidiazina, y 3-metil-5-
(2-metilpind-5-1lmetil}4-mitroiminoperhidro-1,3,5-oxadiazina

22 El metodo de la rervindicaciéon 15, en donde el plaguicida
comprende un insectictda neomicotnoide que se selecciona del grupo
conformado por acetamiprid, imdacloprid, tiametoxam, clotianidina,
dinotefuran, flonicamid, nitiazina y tiaclopnd
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23 El método de la reivindicacién 15, en donde el plagu@
comprende un neonicotinoide que se sulecciona del grupo conformado por
tametoxam (CAS RN 153719-23-4), acetamipnid ((E)-N-[(6 cloro-3-
pinndinil)metil]-N'-ciano-N-metilenimidamida, CAS RN 135410-20-7),
mmidaclopnd  (1-[(6-cloro-3-piridinil )metil}-N-nitro-2-1midazolidinimina,
CAS RN 138261-41-3), nitenpiram (N-[(6-cloro-3-pindinil)metil]-N-etil-
N'-metil-2-nitro-1,1-etendiamina, CAS RN 120738-89-8), clotianidina (TI-
435(N-[(2-cloro-5-tiazoil)met1l]-N'-met1l-N"-mitro,[ C(E)](9CI)-guamdina,
CAS RN 210880-92-5)

24  El metodo de la reivindicacion 15, en donde el plaguicida
comprende un pirrol, pirazol, o fenilpirazol que se selecciona del grupo
conformado por clorfenapir (4-bromo-2-(4-clorofenl)-1-etoximetil-5-
trifluorometilpirrol-3-carbonitrilo, CAS RN 122453-73-0), fenpiroximato
((E)-1,1-dimetilet1l-4{[[[(1,3-dimet1]-5-fenoxi-1H-pirazol-4-
il)metilen]amino]oxi]metil]benzoato, CAS RN 111812-58-9), tebufenpirad
(4-cloro-N[[4-1,1-dimetiletil)feni]]meti]]}-3-et1l-1-met1l-1H-pirazol-5-
carboxamida, CAS RN 119168-77-3), y fipronil (5-amino-[2,6-dicloro-4-
(tnfluorometil)fenil]-4-[(1R,S)~(tr1fluorometil)sulfinil]- 1 H-pirazol-3-
carbonitrilo, CAS RN 120068-37-3)

25 El metodo de la reivindicacion 15, en donde el plaguicida
comprende una diacilhidracina que se selecciona del grupo conformado por
halofenozida (4-clorobenzoato-2-benzoil-2-(1,1-dimetilet1])-hidracida, CAS
RN 112226-61-6), metoxifenozida (RH-2485, N-tert-butil-N'-(3-metox1-o-
toluoil)-3,5-xilohidracida, CAS RN 161050-58-4), y tebufenozida (acido
3,5-dimetilbenzoico 1-(1,1-dimetiletil}-2-(4-etilbenzoil)hidracida, CAS RN
112410-23-8)

26 El metodo de la reivindicacion 15, en donde el plaguicida
comprende un triazol seleccionado del grupo conformado por amitrol (CAS
RN 61-82-5) y nazamate (enl-[[1-[(dimetilamino)carboml]-3-(1,1-
dimetilet1l)-1H-1,2,4-tnazol-5-11]tio]acetato, CAS RN 112143-82-5)

27 El método de la reivindicacién 15, en donde el plaguicida
comprende productos biolégicos/de fermentacion seleccionados del grupo
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conformado por avermectina (abamectina, CAS RN 71751-41-2;63\)
spinosad (XDE-105, CAS RN 131929-60-7)

28 El metodo de la reivindicacién 15, en donde el plaguicida
comprende un insecticida de organofosfato seleccionado del! grupo
conformado por acefate (CAS RN 30560-19-1), clorpinifos (CAS RN 2921-
88-2), clorpinfos-metil (CAS RN 5598-13-0), diazinona (CAS RN 333-41-
5), fenamifos (CAS RN 22224-92-6), y malatién (CAS RN 121-75-5)

29  El metodo de la reivindicacion 15, en donde el plaguicida
comprende un msecticida de carbamato selecciona del grupo conformado
por aldicarb (CAS RN 116-06-3), carbanl (CAS RN 63-25-2), carbofuran
(CAS RN 1563-66- 2), oxamil (CAS RN 23135-22-0) y tiodicarb (CAS RN
59669-26-0)

30 El metodo de la reivindicacion 14, en donde el plaguicida
comprende un fungicida

31 El método de la reivindicacién 30, en donde el fungicida
comprende un fungicida de triazol seleccionado del grupo conformado por
amitrol, azaconazol, bitertanol, bromuconazol, climbazol, clotnmazol,
ciproconazol, diclobutrazol, difenoconazol, diniconazol, diniconazol-M,
epoxiconazol, etaconazol, fenbuconazol, fluquinconazol, fluotrimazol,
flusilazol, flutnafol, furconazol, furconazol-cis, hexaconazol,
immibenconazol, 1pconazol, metconazol, miclobutaml, paclobutrazol,
penconazol, propiconazol, quinconazol, simeconazol, tebuconazol,
tetraconazol, tnadimefon, tnadimenol, tnazbutil, tmticonazol, 1-(4-
fluorofemil)-2-(1H-1,2,4-tnazol-1-1l)etanona y sus mezclas

32 El metodo de acuerdo con la reivindicacion 30, en donde el
fungicida comprende  fluquinconazol, simeconazol, tebuconazol,
tetraconazol, triticonazol, 1-(4-fluorofenil)-2-(1H-1,2,4-triazol-1-1l)etanona,
o sus mezclas

33 El método de acuerdo con la reivindicacion 30, en donde el
fungicida comprende fluquinconazol

34 El metodo de acuerdo con la reivindicacién 30, en donde el
fungicida comprende simeconazol
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35 El metodo de acuerdo con la reivindicacion 30, en donck“ el
fungicida comprende tebuconazol

36 El metodo de acuerdo con la reivindicacion 30, en donde el
fungicida comprende tetraconazol

37 El metodo de acuerdo con la rervindicacion 30, en donde el
fungicida comprende triticonazol

38 El metodo de acuerdo con la reivindicacién 30, en donde el
fungicida comprende 1-(4-fluorofenil)-2-(1H-1,2,4-tnazol-1-1l)etanona

39 El metodo de acuerdo con la rervindicacion 30, en donde el
fungicida comprende un diazol seleccionado del grupo conformado por
imazalil, oxpoconazol, pefurazoate, procloraz, tnfulmizol y sus mezclas

40 El metodo de acuerdo con la reivindicacion 30, en donde el
fungicida comprende un fungicida tipo estrobilurina seleccionado del grupo
conformado por azoxistrobina, dimoxistrobina, famoxadona, kresoxim-
metil, metominostrobina, picoxistrobina, piraclostrobina, trifloxistrobina y
sus mezclas

41 El método de acuerdo con la reivindicacién 30, en donde el
fungicida comprende un miembro seleccionado del grupo conformado por
tebuconazol, simeconazol, fludioxonil, fluquinconazol, difenoconazol, 4,5-
dimet1l-N-(2-propenil)-2-(tnmetilsili)-3-hofencarboxamida (siltiofam),
hexaconazol, etaconazol, propiconazol, triticonazol, flutnafol,
epoxiconazol, fenbuconazol, bromuconazol, penconazol, 1mazalil,
tetraconazol, flusilazol, metconazol, dimconazol, miclobutanil, tnadimenol,
bitertanol, piremetanil, ciprodinil, tridemorf, fenpropimorf, kresoxim-metil,
azoxistrobina, ZEN90160, fenpiclonil, benalaxil, furalaxil, metalaxil, R-
metalaxl, orfurace, oxadixil, carboxina, procloraz, tnfulmizol, pinfenox,
acibenzolar-S-metil, clorotalonil, cimoaxml, dimetomorf, famoxadona,
quinoxifen, fenpropidina, espiroxamina, tniazoxide, BAS50001F,
himexazol, pencicuron, fenamidona, guazatina y ciproconazol

42 El metodo de acuerdo con la reivindicacion 30, en donde el
fungicida comprende siltiofam

43  El metodo de acuerdo con la reivindicacion 30, en donde el

A
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plaguicida comprende siltiofam y el polimero comprende acetato de
polivinilo

44 El metodo de acuerdo con la reivindicacion 14, en donde el
plaguicida comprende siltiofam y el polimero comprende methocel

45 El metodo de acuerdo con la reivindicacién 1, en donde el

tratamiento comprende los pasos de

a proveer una semilla,

b poner en contacto la semilla con un latex que comprende el
polimero,

c formar una capa de polimero sobre la semilla antes de tratar la

semilla con un agente fitotdxico, en donde la capa esta libre del agente
fitot6xico y en donde el tipo de polimero y el espesor de la capa se disefian
para bloquear el contacto fitotéxico del agente fitotdxico con la semilla,
permitiendo al mismo tiempo suficiente transferencia de oxigeno y
humedad bajo condiciones ambientales enfrentadas normalmente por la
semilla después de la siembra, para mantener la viabilidad de la semuilla y
posibilitar su germinacién, y

d poner en contacto la semilla cubierta con el polimero con el
agente fitotoxico

46 El metodo de acuerdo con la reivindicacion 45, en donde la
capa de polimero se aplica de modo que contacte directamente la semilla
sin matenal intermedio entre la cubierta y la semilla

47 Semilla de una planta tratada con agente fitotoxico que tiene
un porcentaje de germinacién mejorado, comprendiendo cada semilla una
semilla de planta con un agente fitotoxico depositado sobre ella, y con una
capa uniforme de polimero que tiene un espesor de entre alrededor de 1 y
500 micrones, la cual esta libre del agente fitotoxico, localizada entre la
semilla y el agente fitotdxico

48 Una planta que se cultiva de una semilla que se trata por el
método de acuerdo con la reivindicacion 1

49 Un metodo de producir un producto agronémico, metodo que
comprende los pasos de
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a proveer semillas de planta del producto agronomico que se han
tratado por el metodo de acuerdo con la rervindicacion 1, _(é‘

b sembrar las semillas, y

c cultivar las semillas sembradas y las plantas que brotan de las

semillas

10
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METHOD OF PROTECTING SEEDS TREATED
WITH A PHYTOTOXIC AGENT
BACKGROUND OF THE INVENTION
CROSS REFERENCE TO RELATED PATENTS AND PATENT
APPLICATIONS

[0001] This apphcation claims the benefit of U S Provisional Patent
Application Senal No 60/430,572, filed December 3, 2002, which is
incorporated by reference herein in its entirety
(1) Field of the Invention
[0002] The present invention relates to a method of protecting seeds
that are to be treated with a phytotoxic agent, and in particular, to a
method for improving the germination rate of phytotoxic agent-treated
seads Also included are seads that have been treated by the subject
method, and plants that grow from such seeds
(2) Description of the Related Art
[0003] A significant frachon of plant seed i1s now treated with one or
more agrochemicals, such as pesticldes inoculants, growth factors and
fertilizers, in order to control pests and diseases, to provide nutrients,
stimulate germination, and enhance the growth of the seeding Some of
the agrochemicals that are useful in controlling pests and diseases can
also be toxic to the seed and to the plant that sprouts from the seed Such
phytotoxic activity limits the amount of these agrochemicals that can safely
be applied to the seed
[0004] One undesirable effect of phytotoxicity i1s the reduction of the
germination rate of seeds that have been treated Typically, the
germination rate of seeds that are treated with a phytotoxic agent
decreasas with time after the agent has been applied, thereby limiting the
shelf Iife of the treated seeds Sometimes extraordinary measures, such
as in field seed treatment or treatment mmediately before planting, are
required to avoid senous damage to the crop It has also been recognized
that phytotaxic damage to seed by agrachemical agents may be
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exacerbated by exposure of the seed to environmental stresses, such as
cold, drought, and the like

[0005] Phytotoxicity of agrochemicals has been dealt with in several
ways The Inclusion of safeners — chemicals which ameliorate the
phytotoxic affects of agrochemicals, such as herbicides - along with the
seed, 1s widely used but this requires the application of an additional,
often expensive, chemical component to the seed

[00068] Another way to overcome the phytotoxic effect is to encapsulate
the agrochemical agent in a matnx, often a polymer which imits the
movement of the agent See, e g, US Patent 6,329,319 to Puglisl et a/
This method can imit the contact of the agent with the seed and the
emerging seedling, while permitiing the agent to become available later
dunng germination and inrtial plant growth as the agent Is released from
the polymer matrx  The proper operation of encapsulation technology
depends on careful matching of the physical and chemical properties of
the agrochemical and the encapsulating matrx Neither one polymer
matrix, nor one encapsulation process, is sutable for encapsulation of all
agrochemical agents now in use for seed treatment

[0007] Agrochemical agents can also be included in seed coatings,
which can limit the mobility of the agent See, e g, US Patent No
6,199,318 to Stewart et a/, U S Patent No 5,128,180 to Stewart, U S
Patent No 5,127,185 to Kojimoto et a/, US Patent No 5,044 116 to
Gago etal/, and U S Patent No 3,947,806 to Watts However, because
the active agent 1s distnbuted throughout the coating, some fintte amount
of the agent, by necessity, comes in contact with the surface of the seed
Moreover, like encapsulation, the chemical and physical parameters of the
matnx matenal must be matched with the properties of the active agent In
order to obtain the proper homogeneity for the coating and to avoid
cracking

[0008] It i1s known to apply polymer coatings to seeds for the purpose
of reducing imbibitional chilling injury See, Ni, B-R, Alleviation of seed
mibrtional chilling injury using polymer film coating, Bntish Crop Protection

(32X
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Council Symposium Proceedings, No 76, Pp 73 82 (2001) also, Taylor,
A G, Bean Improvement Cooperative, 30-30-31 (1987), Taylor et al, J
Horticultural Sc1  62-183-189 (1987), Taylor, A G andJ Kwiatkowsla,
Polymer film coatings decrease water uptake and water vapor movement
into seeds and reduce Imbibitional chiling Injury, West et a/, Crop
Science, 25:941 944 (1985) But the comblnation of such coatings with
subsequent seed treatment with phytotoxic agrochemicals was not
described
[0008] It would be useful thersfore, to provide a method for reducing
phytotoxic injury to seeds from phyltotoxic seed treatment agents, which
method can be used with a broad range of agrochemical agents and
applied to a broad range of seed types

SUMMARY OF THE INVENTION
[00010] Bnefly therefore the present invention 1s directed to & novel
method of improving the gemination rate of plant saeds which are treated
with a phytotoxic agent, the method comprising forming a polymer coating
on the plant seed before treating the seed with the phytotoxic agent, where
the coating is free of the phytotoxic agent and where the type of polymer
and the coating thickness are designed to block phytotoxic contact of the
phytotoxic agent with the seed while allowing sufficlent transfer of oxygen
to maintain the seed's viability and sufficient transfer of molsture under
environmental conditions normally encountered by the seed after planting
to enable its germination, and treating the coated plant seed with the
phytotoxic agent
[00011] The present invention is also directed to a novel phytotoxic
agent treated plant seed having an improved gemmination rate, each seed
comprising a plant seed having a phytotoxac agent deposited theresupon,
and having a polymer coating which Is free of the phytotoxic agent located
between the seed and the phytotoxic agent, wherein the type of polymer
and the coating thickness are designed to block phytotoxic contact of the
phytotoxic agent with the seed while allowing sufficient transfer of oxygen
and moisture under environmental conditions normally encountered by the
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seed after planting to maintain the seed's viabllity and enable its
germination
[00012] The present mvention is also directed to a novel plant that i1s
grown from a seed that is treated by the method descnbed above
[00013] The present inventlon Is also directed to a novel method of
producing an agronomic crop, the method compnsing the steps

a providing plant seeds of the agronomic crop that have been
treated by the method descnbed above

b planting the seeds, and

c cultivating the planted seeds and plants that sprout from the
seeds
[00014] Among the several advantages found to be achieved by the
present nvention, therefore may be noted the provision of a method for
reducing phytotoxic injury to sesds from phytotoxic seed treatment agents,
which can be used with a broad range of agrochemical agents and applied
to a broad range of seed types

BRIEF DESCRIPTION OF THE DRAWINGS
[00015] Figure 1 is a graph showing the germination rate of sorghum
seads In a warm germination test as a function of days after treatment for
seeds having no coating and having 10p and 60u coatings of Vinac XX-
210 polymer followed by treatment with a Conceplll safener and with
Imidaclopnd at levels of 0, 250 g, 500 g, and 750 g per 100 kg of seeds,
[00016] Figure 2 i1s a graph showing the germination rate of sorghum
seeds in a cold germmation test as a function of days after treatment, for
seeds having no coating and having 10p and 50 coatings of Vinac XX-
210 polymer foliowed by treatment with a Conceplll safener and with
imidacloprid at levels of 0, 250 g, 500 g, and 750 g per 100 kg of seeds,
[00017] Figure 3 is a graph showing the germination rate of sorghum
seeds in a warm gemmination test as a function of days after treatment, for
seeds having no coating and having 5u coatings of three different
Methocel polymers where the coatings were followed by treatment with a
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Conceplll safener and with imidaclopnd at levels of 0 and 250 g/ 100 kg of
seeds,

[00018] Figure 4 Is a graph showing the gemination rate of sorghum
seeds in a cold germination test as a function of days after treatment, for
seeds having no coating and having 5|1 coatings of three different
Methocsel polymers, where the coatings were followed by treatment with a
Conceplll safener and with imidaclopnd at levels of 0 and 250 g/ 100 kg of
seeds,

[00019] Figure 5 is a graph showing the germination rate of sorghum
seads in a warm gemmination test as a function of days after treatment, for
seeds having no coating and having 10 coatings of elther SB-2000
polymer Vinac XX 210, Maltnn MO40, Airflex 500, or Flexbond 289
polymers where the coatings were followed by treatment with a Conceplil
safener and with imidaclopnd at levels of 0 and 250 g/ 100 kg of seeds,
[00020] Figure 6 1s a graph showing the germination rate of sorghum
seeds in a warm germination test as a function of days after treatment, for
seeds having no coating and having 5y coatings of Maltrin MO40,
Methocel E3LV, Methocel ES0LV, Methocel A15LV, Airflex 500 + 1% talc,
Flexbond 289, and 5y, 10y, 20u and 50u coatings of Vinac XX 210, where
the coatings were followed by treatment with a Conceplll safener and with
imidacloprid at levels of 0 and 250 g/ 100 kg of seeds, and

[00021] Flgure 7 18 a graph showing the germination rate of sorghum
seeds in a cold gemination test as a function of days after treatment, for
seads having no coating and having 5. coatings of Maltrin MO40,
Methocel E3LV Methocel ESOLV, Methocel A15LV, Alrflex 500 + 1% talc,
Flexbond 289, and 5y, 10y, 20u and 50 coatings of Vinac XX-210, where
the coatings were followed by treatment with a Conceplll safener and with
imidaclopnd at levels of 0 and 250 g/ 100 kg of seeds

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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[00022] In accordance with the present invention, it has been
discovered that the gemmination rate of seeds that are to be treated with a
phytotoxic agent can be improved by forming a polymer coating, which Is
free of the phytotoxic agent, on a plant seed, and then treating the seeds
with the agent It 1s important that the type of polymer that is employed for
the coating, and the coating thickness, are designed to block phytotoxic
contact of the agent with the seed while allowing sufficient transfer of
oxygen to maintain the seed's viabllity and sufficient transfer of moisture
under environmental conditions normally encountered by the seed after
planting to enable its germination

[00023] In the present method, the terms "phytotoxac agent” refer to an
agricultural active ingredient that is phytotoxic As used herein, the terns
"agncultural active ingredient” mean any chemical element, molecule, or
compound, or mixture thereof, which has a biological activity in a seed, &
plant or a dieease or pest of a seed or plant Such agncultural active
ingredients Include but are not limited to, pesticides, herbicides, fertiiizers,
plant growth regulators, drugs, dyes, biological attractants, scents and
pheromones Therefors, pesticides, herbicides, fertlizers, plant growth
regulators, drugs, dyes, blological attractants, scents and pheromones that
are phytotoxic are to be included as the phytotoxic agents of the pressnt
invention

[00024] As used heremn, an agent is "phytotoxic® if it causes harm or
damage to a plant or seed with which it comes in contact Plant and seed
damage or harm includes for example, stunting chemical buming, yleld
depression, malformation discoloration, lack of germination, reduction in
germmination rate, death, and the like

[00025] The subject method has been found to be especially useful
when the phytotoxic agent is a plant growth regulator, a pesticide, or a
herbicide Examples of pesticides that can be used as the phytotoxic
agent in the present invention are acancides, miticides, nsecticides, insect
repellants, fungicides, fungistats, molluscicides, rodenticides, nematicides,
and bactericides
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[00026] It 1s known that many of the most useful pesticides, herbicides
and plant growth regulators can be phytotoxic if they are allowed to
contact plants or seeds, and particularly if they are present in high
concentrations Nonetheless, it 1s often more effective, If not necessary, to
provide such agents at high concentrations in order to obtain the maxamum
benefits that they can offer Consequently, t has been particularly difficult
to supply these phytotoxic agents in concentrated form, such as in
controlled release granules, coahngs, or pellets, due to the harmful affect
that the agent can have upon the very seed or plant that it 1s designed to
protect An important property of the present invention 1s that it permits
the use of highly effective actives that are also phytotoxic Moreover, the
actives can be used at concentrations that are higher than would be
possible without the use of the phytotoxic agent free polymer coating
[00027] One function of the polymer coating Is to reduce phytotoxc
contact of the phytotoxic agent with the seed As used herein the terms
"phytotoxic contact" means contact of an amount of an agent with a seed
that 19 sufficlent to cause a phytotoxic effect Because the phytotoxic
agent-free polymer coating reduces phytotoxic contact of the agent with
the seed, it extends the time that treated seed can be stored Also, the
treatment can be carried out at a time well before the seed 1s planted,
preferably at a time that 18 economically attractive and convenlent for the
person applying the treatment By way of example, when seeds are to be
treated with a pesticide, the present method can extend the shelf Iife of
pesticide-treated seeds by a factor of three tmes, or even more
Furthemmore, the present method makes it possible to treat seeds with
signhicantly higher levels of pesticides than can normally be used without
incumng unacceptably low germination rates This can enhance the
effectivenass of the pesticide and extend the time that the pesticide
remains active after planting For example, the present method pemnits
the use of two-times, three times, or even higher levels of pesticide,
without incumng additional reduction in germination rates for treated
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[00028] It i1s another advantage of the present method that it can be
used with a broad range of agrochemical agents, imespective of their
chemical or physical compatibility with the coating polymer The aspect of
applying a phytotoxic agent-free polymer coating to the seed before
applying a phytotoxic agent eliminates the need for careful matching of the
properties of the polymer and the agent

[00028] In the present method, when it Is said that a purpose Is
“Improving the germination rate" of plant seed, It is meant that plant seed
that have been treated by the present method have a higher germination
rate than similar plant seed that have been treated with the same amount
and type of phytotoxic agent, but lack the phytotoac agent-free polymer
coating that 13 a feature of the present method, when both types of seeds
are exposed to the same environmental conditions and tested under the
same protocol for the measurement of germination rate Methods for the
measurement of germination rate are well known to those having skili in
the art of eeed science, and are descnbed in more detail below

[00030] In the present method, a phytotoxic agent-free polymer coating
is formed on a plant seed before treating the seed with the phytotoxic
agent The type of polymer and the coating thickness are designed to
reduce phytotoxic contact of the phytotoxic agent with the seed while
alioming sufficient transfer of oxygen to maintain the seed's viabilty and
sufficient transfer of moisture under environmental conditions normally
encountered by the seed after planting to enable s germination After the
polymer coating has been formed the coated seed is treated with a
phytotoxic agent In preferred embodiments, the phytotoxic agent 1s a
pesticlde

[00031] Although the subject method can be used to treat the seed of
any type of plant, it 1s preferred that the seed is the seed of an agronomic
plant As those terms are used herein, "agronomic plant® refers to any
plant that 1s cultivated by man, or from which is harvested parts or
products that are used by man Agronomic plants can be a gymnosperm,

a dicotyledon, or a monocotyledon
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[00032] Examples of agronomic plants which are useful in the present
invention include, without imidation, cereals (wheat, barley, rye, oats, nce,
sorghum, related crops, etc ), beet pear-like frults stone fruis and soft
fruts (apple, pear, plum, peach, Japanese apncot, prune, almond, chery,
strawberry, raspberry, black bery, tomato, pepper, etc ), legumes (kidney
bean, lentil, pea, soybean), oil plants (rape, canola, mustard, poppy, olive,
sunflower, coconut castor, cocoa bean, peanut, soybean com, etc ),
Cucurbrtaceae (pumpkin, cucumber, melon, etc ), cltrus (orange, lemon,
grape frut, mandarin Watson pomelo (citrus natsudaidal), etc ),
vegetables (lettuce, cabbage celery cabbage, Chinese radish, carmot,
onion potato, etc) camphor trees (avocado, cinnamon camphor, etc ),
com, tobacco, nuts, coffee sugar cane, tea, grapsvine, hop and banana
[00033] In preferred embodiments, the agronomic plant can be rice,
wheat, barley, rye, com, potato carrot, sweet potato, sugar beet, bean,
pea, chicory, lettuce, cabbage, caullflower, broccoll tumip, radish,
spinach, asparagus, onion garlic, eggplant, pepper, celery, canot, squash
pumpkin, zucchini, cucumber, apple, pear, quince melon, plum, cheny,
peach, nectarine, apricot, strawberry, grape, raspberry blackberry,
pineapple avocado, papaya, mango, banana, soybean, tomato, sorghum
and raspbemes, banana and other such adible vaneties It is more
praefarred that the agronomic plant ls selected from com, soybeans, cottan,
sorghum rape (canola), nce, wheat, barley and rye it s even more
preferred that the agronomic plant is com, soybeans, or cotton

[00034] An inttial step in the present method Is forming a phytotoxic
agent-free polymer coating on a seed Any method that Is known n the art
of polymer science can be used to accomplish the formation of the coating
on the seed In one preferred method, the coating can be formed by
providing a seed, and contacting the seed with a polymer The contacting
can be camed out in any one of several ways For example, if the polymer
is water soluble, a water solution of the polymer can be prepared and the
polymer solution can be applied to the seed — such as by spraying,
dipping, misting, or the hke For non-water soluble polymers a
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hquid/polymer emulsion of the polymer can be formed, and the emulsion
can be applied to the seed It is preferred that the liquid In which the
emulsion 1s formed Is water, and, in that case, the emulsion can be
refermed to as a polymer latex It 18 an impontant feature of the present
method that the polymer-containing medium that i1s used for the application
of the polymer to the seed is free of a phytotoxic agent In order that the
application of the polymer to the seed results in the formation of &
phytotoxic agent free polymer coating on the seed

[00035] When it 1s said that the polymer-containing medium, or the
polymer coating, are "free of a phytotoxic agent®, it is meant that any
phytotoxic agent that might be present in the medium or the coating Is
present at a concentration that 13 below a phytotoxic level The
concentration of a phytotoxic agent is considered to be "below a phytotoxic
level" ff seed coated with a polymer coating contamning the phytotoxic
agent provide a warm-germ test germination rate at 30 days (as that test
described below) that is not more than 5% lower than the warm-germn test
germination rate of simiar seed having a simllar polymer coating in which
the concentmation of the phytotoxac agent Is zero

[00036] In preferred embodiments, the polymer coating Is applied
directly to the seed without intervening matenal between the coating and
the sead

[00037] It is preferred that the polymer of the subject coating be applied
to the seed in the form of a film of a iquid suspension dispersion or
emuision As used herein, when descnbing the coating the term
“amulsion® will be understood to include all suspensions, dispersions and
emulsions When the liquid In which the polymer Is distributed i1s water,
the emuision can be termed a latex It will be understood that when the
term “film" Is used in this specification, it generally applies to the film of the
polymer emulsion in iquid form after application to the seed unless the
context suggests otherwise Likewise, the term "coating” apphes to the
coating on the seed that 18 formed from the cunng of the fim When a film
containing the polymer i1s applled to the seed, it is preferred that the film
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substantially covers the surface of the seed However, while preferable,
such substantial coverage 18 not required in order to obtain the advantages
of the invention

[00038] The polymer s added to the liquid under conditions that an
emulsion is foormed This can be done by the addltion of finely milled
particles of the polymer to the iquid or a iquid/ polymer mixture can be
subjected to high shear to form the emuision Such emuision forming
techniques are well known in the art

[00038] The polymer can be added to the liquid in any amount, but the
concentration of the polymer in the emuision that i1s used to form the film
should be low enough to permit easy handling and application of the
emulsion to the seed — such as by spraying - and thorough distnbution of
the filim among the seeds so that the outer surtace of each seed Is
substantially covered However, the concentration should be high enough,
when used in combmnation with the other parameters of seed treatment, to
avoid the loss of polymer from the seeds by dnpping or pooling of the
emulsion [t s preferred that the concentration of polymer in the emulsion
at the time that a film of the emulsion i1s apphed to the seeds Is about 0 5%
to about 50%, by weight, more prefemed Is a concentration of about 0 5%
to about 20%, by weight, even more preferred is a concentration of about
2% to about 20%, yet more preferred 1s a concentration of about 4% to
about 15%, by weight, and even more prefermed is a concentration of
about 5% to about 11%, by weight

[00040] The amount of the polymer emulsion or polymer solution that is
added to the seeds 1s an amount that Is sufficient to provide a coating of
the desired thickness After the film of the polymer emulsion or solution
has been applied to the seed, It Is cured to form the polymer coating
When 1t i1s said that the fiim 1s "cured™, or when “curing the fiim" is referred
to, what Is meant i1s that a solid coating of the polymer 18 formed from the
polymer in the film Curing s often the result of drying of the liquid from
the film, but can also be camed out by chemical reaction, adsorption
sequestration, or other forms of polymer curing that are known in the art
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[00041] The subject coating I1s insoluble in water, as described above, [45’
and i1s present on at least some part of the outer surface of each seed It
18 preferred that the coating completely cover the outer surface of each
sead

[00042] It s preferred that the polymer coating that is formed on the
seed compnses a substantial amount of the polymer It is preferred that —
after the coating Is cured — the polymer coating contains a polymer, or
blend of polymers, in an amount of ovar 10% by weight An amount of
50% by welght 1s more preferred, 70% by weight Is yet more preferred,
and 80% by weight 1s even more preferred In some instances, it i1s
preferrad that the coating consists essentially of the polymer

[00043] If it 1s desirable, the coating can contain non phytotoxic
matenals other than the polymer in order to serve as plasticizers,
emulsifiers, stabllizers, fillers dyes, safeners, and the ke Such matenals
are well known In the art

[00044] A feature of the phytotoxic agent-free polymer coating Is that
the type of polymer and the coating thickness are designed to reduce
phytotoxic contact of the phytotoxic agent with the seed while allowing
sufficient transfer of oxygen and moisture under environmental conditions
nomally encountered by the seed after planting to maintain the seed's
viablity and enable s germunation

[00045] The types of polymer that are useful for the present coating
include polymers that can be processed into an aqueous solution and
polymers that can be processed into an aqueous latex emulsion

Polymers that form aqueous latex emulsions are preferred It Is preferred
that the polymers that are used in the present coating can form a film that
has good adhesion to the surface of the seed - that Is, the cured film
adheres sufficiently tightly to the surface of the seed that it does not
detach or abrade away dunng normal processing storage and handiing It
18 further preferred that the polymers form films that are water insoluble,
but have sufficlent permeability to moisture and oxygen to mamntain seed
viabiity and permit germination when the seed is planted
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[00046] Furthermore, 1t IS preferred that the polymer that 1s used for the
present coating be one having a minimum film-forming temperature (MFT)
that is lower than a temperature that would harm the seeds being coated
It is preferred that the polymer have a MTF of lower than 55°C, more
preferred of lower than 30°C, and even more preferred of lower than 25°C
Minimum fiim-forming temperature can be determined according to ASTM
procedure No D-2354 See, eg,US Patent No 6,235,916 B1 Ina
preferred embodiment, the present method of coating the seed includes
exposing the seed to a temperature that is higher than the MTF of the
coating polymer in order to obtain an adherent and uniform film having few
or no pinholes
[00047] Examples of the types of polymers that can be used in the
present invention include water soluble polymers, such as maltodextrins,
methylcellulose ethyicelluloss, hydroxypropyicellulose, and
hydroxypropylV/methyicellulose, and water dispersible polymers, such as
vinyl acetate - ethylene polymers, ethylene-viny! chloride polymers, vinyl
acetate polymers, vinyl-acrylic polymers, starch-based polymers (such as
SB-2000) polyvinyl acetate -viny! chloride polymers, vinyl chlonde/ vinyl
acetate/ ethylena copolymers, and the like
[00048] A polymer that is useful in the present method 1s SB 2000, a
starch-based functional polymer (avallable from Seedbiotics, Caldwaell, ID),
which has been reported to reduce imbibitional chilling injury to seeds
when used as a seed coating prior to planting (See, e g, Taylor, A G, et
al, Polymer film coatings decrease water uptake and water vapour
movement into seaeds and reduce imbibitional chilling injury, Bntish Crop
Protection Council Symposium Proceedings No 76 p 215-220 (2001),
and NI, B-R, pp 73-82, In British Crop Protection Council Symposium
Proceadings, No 76 (2001))
[00048] Other polymers that are suitable for use in the subject method
include polymers that can provide temperature-sensltive water
permeability, of the type descnbed in U S Patent Nos 5,120,349,
5,129,180 and 5,387,450
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[00050] As descnbed above the thickness of the phytotoxic agent free l )’
polymer coating, in combination with the type of polymer that i1s used, Is
designed to restnct the contact of the phytotoxac agent with the seed, but
to permit a certan level of moisture and oxygen transfer The thickness of
the phytotoxic agent-free polymer coating refers to the thickness of the
polymer coating after it has been cured or dned to form a film [n other
words 1t refers to the thickness of the final coating, rather than to the
coating of the polymer-contalning solution or emulsion that 1s applied to
the seed
[00051] It has been found that the thickness of the polymer coating In
the prasent invention should be less than about 500 microns Itls
preferred that the coating thickness is between about 1 micron and about
500 microns, more preferred Is between about 1 micron and about 480
microns, yet more preferred Is between about 2 microns and about 400
microns, even more preferred is a coating thickness of between about 3
microns and about 300 microns, yet more preferred Is between about 5
microns and about 200 microns even more preferred Is a coating
thickness of between about 8 microns and about 100 microns and yet
more preferred is between about 10 microns and about 50 microns
[00052] After a polymer coating has been formed on the seed, the
coated seed Is then treated with a phytotoxic agent In the present
invention, the phytotoxic agent can be any phytotoxic material that 1s
applied to a sead, including, but not imited to pesticides fertilizers,
growth factors, dyes, and combinatons thereof
[00053] In preferred embodiments, the phytotoxic agent compnses one
or more pesticides
[00054] Examples of pesticides that are useful in the present method
Include herbicides, molluscicides, insecticides, nematocides, acaricldes,
fungicides, bactericides, and mixturas therecof
[00055] The pesticide can be selected from pyrethrins, synthetic
pyrethroids azoles, oxadizine insecticides, neonicotinoids, diazoles,
tnazoles, strobilunn denvatives, organophosphates, pyrrols, pyrazoles,
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phenyl pyrazoles, diacylhydraznes, blologicalfermentation products,
carbamates, and mixtures thereof
[00056) Examples of the types of matenals that are useful as pesticides
in the present method include

a a pyrethroid or synthehe pyrethrin Examples of pyrethrins
that are useful include 2 allyi-4 hydroxy-3-methyl-2-cyclopenten-1-one
ester of 2 2 dimethyl-3 (2 methylpropenyl)-cyclopropane carboxylic acid,
(2-methyi-1 propenyl) 2-methoxy-4-0x0-3-(2 propenyl)-2-cyclopenten-1-yl
aster and modures of cis and trans isomers thereof Examples of
pyrethroids that are useful include (s)-cyano(3-phenoxyphenyl)methyl-4-
chioro alpha (1 methylethyl)benzeneacetate (fenvalerate, CAS RN 51630-
58-1), (S)-cyano (3 phenoxyphenyl)methyl (S)-4-chloro-alpha-{1-
methylethyl)benzeneacetate (esfenvalerate, CAS RN 66230-04-4), (3-
phenoxyphenyl) methyl(+)cis-trans-3 (2,2-dichorosethenyl) 2,2-
dimethyicyclopropanecarboxylate (permethrin, CAS RN 52645-53-1), (1)
alpha-cyano-(3-phenoxyphenyl)methyl(+)-cis,trans-3 (2 2-dichloroathenyl)-
2,2-dmethyl-cyclopropane carboxylate (cypermethnn, CAS RN 52315-07-
8) (beta-cypermethnn, CAS RN 65731-84-2), (theta cypermethrin, CAS
RN 71687-59-1), S-cyano (3-phenoxyphenyl)methyl (+) cis/trans 3-(2,2-
dichloroethenyl) 2,2 dimethyicyclopropane carboxylate (zeta-cypermethrin,
CAS RN 52315-07 8), (s) alpha-cyano-3-phenoxybenzyi (1R,3R)-3-(2 2-
dibromowvinyl) 2 2-dimethylcyclopropanecarboxylate (deltamethrin, CAS
RN 52918-83-5), alpha-cyano-3-phenoxybenzyl 2,2,3,3, tetramethyl
cyclopropoanecarboxylate (fenpropathrin, CAS RN 64257-84-7), (RS)-
alpha-cyano-3-phenoxybenzyi(R)-2 [2-chloro-4 (influoromethyl)anilino]-3-
methylbutanoate (tau-fluvalinate, CAS RN 102851-06-8), (2,3,5.6-
tetrafluoro-4 methylphenyl)methyl (1 alpha, 3-alpha) (Z)-(+)-3-(2-chloro-
3,3,3-tnfluoro-1 propenyl)-2,2-dimethyicyclopropanecarboxylate (tefluthnn,
CAS RN 79538-32 2), (x)-cyano (3-phenoxyphenyl)methyl (+)-4
(difluoromethoxy)-alpha-~{1-methyl ethyl)banzeneacetate (flucythrinats,
CAS RN 70124-77 5), cyano(4-fluoro-3-phenoxyphenyl)methyl 3-[2-chloro
2-(4-chlorophenyl)ethenyl] 2,2-dimethylcyclopropanecarboxylate
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(flumethnn, CAS RN 69770-45-2), cyano(4 fluoro-3-phenoxyphenyl)
methyl 3 (2,2-dichioroethenyl)-2,2-dimethyl-cyclopropanedarboxylate
(cyfluthnn, CAS RN 68359-37-5), (beta cyfluthnn, CAS RN 68359-37-5),
(transfluthnn, CAS RN 118712 88-3), (S)-alpha-cyano-3-
phenoxybenzyl(Z) (1R cis) 2,2 dmethyl-3-[2 (2,2,2-tnfluoro-tnfluoromethyi-
ethoxycarbonyl)vinyllcyclopropane carboxylate (acnnathrin, CAS RN
101007-06 1), (1R ci8) S and (1S clis) R enantiomer isomer pair of alpha-
cyano-3 phenoxybenzyl-3-(2 2-dichlorovinyl) 2,2-dimethylcyclopropane
carboxylate (alpha cypermethnn, CAS RN 67375-30-8),
[1R,38)3(1'AS)(1',2',2',2'-tetrabromoethyl)] 2,2-
dimethyicyclopropanecarboxylic acid (s)-alpha-cyano-3-phenoxybenzyl
ester (tralomethnn, CAS RN 66841-25-6), cyano (3-phenoxyphenyl)methyl
2,2-dichloro-1-(4 ethoxyphenyl)cyclopropane carboxylate (cycloprothnn,
CAS RN 63935-38 6), {1a, 3a{Z))-(z)-cyano-(3-phenoxyphenyl)methyl 3-
(2-chloro-3 3,3-trifluoro~1-propenyl)-2 2-dimethyicyclopropanecarboxylate
(cyhalothrin, CAS RN 68085-85-8), [1-alpha (s), 3-alpha(z)}-cyano(3-
phenoxyphenyl)methyl-3-(2-chloro-3,3,3-tnfluoro-1-propenyf)-2,2-
dimethyicyclopropanecarboxylate (lambda cyhalothrin, CAS RN 91465-08-
6), (2-methyi-[1,1' biphenyl]-3-yl)methyl-3-(2 chloro-3,3,3-tnfluoro-1-
propenyl)-2,2-dimethyl-cyclopropanecarboxylate (bifenthrin, CAS RN
82657-04-3), 5-1-benzyl-3 furyimethyl-d-cis(1R,3S E)2,2 dimethyl-3-(2
oxo,-2,2,4,5 tetrahydro thiophenylidenemathyl)cyclopropanecarboxylate
(kadethrin, RU15525, CAS RN 58789-20-3), [5 (phenyimethyl)-3 furanyl]-
3-furanyl 2,2 dimethyl-3-(2-methyl-1 propenyl)cyclopropane carboxylate
(resmethnn, CAS RN 10453 86-8), (1R-trans)-[5-(phenyimethyl)-3-
furanylljmethyl 2,2-dimethyl-3-(2-methyl-1-
propenyl)cyclopropanecarboxylate (bioresmethnn CAS RN 28434-01 7),
3,4,5 6-tetrahydro-phthalimidomethyk{1RS)-cis trans-chrysanthemate
(tetramethrin, CAS RN 7696-12-0), 3 phenoxybenzyl-d,|-cis, trans 2,2-
dimethyl-3 (2 methylpropenyi)cyclopropane carboxylate (phenothnn, CAS
RN 26002-80 2), (empenthrin, CAS RN 54406-48-3), (cyphenothrin, CAS
RN 39515-40-7), (prallethrin, CAS RN 23031-36-9) (imiprothnn, CAS RN
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72963-72-5), (RS)-3-allyl 2-methyl-4-oxcyclopent 2-enyl (1S,3R, 1R,3S)- ‘ 30
2,2-dimethyl-3 (2-methyiprop-1-enyf)cyclopropanecarboxylate (allethnn,
CAS RN 584-79 2), (bioallethnn, CAS RN 584-79 2), and (ZX18901, CAS
RN 160791-64-0) In preferred embodiments the pyrethroid comprises
tefluthnn, lambda cyhalothrin, bifenthrin, permethrin, or cyfluthrin

b an oxidiazine insecticide, such as 5-(2-chloropyrid-5-
yimethyl)-3-methyl-4-nitroiminoperhydro-1,3,5-oxadlazine, 5-(2
chlorothiazol-5-yimethyl)-3 methyl-4-nitrominoperhydro-1,3,5-oxadlazine,
3-methyl-4-nitroimino-5-(1-oxido-3-pyridinomethyl)perhydro-1,3,5-
oxadiazine, 5-(2-chloro-1-oxido-5 pyndinlomethyi)-3-methyl-4
nitroiminoperhydro-1,3,5-oxidiazine, or 3-methyl-5 (2-methylpyrid-5-
yimethyl)-4 nitroiminoperhydro-1,3,5-oxadiazine

c a neonicotinoid Examples of useful neonicotinold pesticides
include thiamethoxam (CAS RN 153718-23-4), acetamiprid ((E) N-{(6-
chloro-3 pyridinyl)methyl] N'-cyano-N-methyleneimidamide, CAS RN
135410-20-7), imdacloprid {1 [(6-chloro-3-pyridinyl)methyl]-N-nitro-2-
imidazolldinimime, CAS RN 138261-41-3), ntenpyram (N-[{(6-chloro-3-
pyndinylmethyl}-N-ethyl-N' methyl-2-nitro-1,1 ethenediamine, CAS RN
120738-89-8), clothianidin (T1-435 (N [(2-chloro 5-thiazoyl)methyl]}-N'-
methyl-N* nitro,[C(E)]-(9Cl)-guanidine, CAS RN 210880-82-5) In other
preferred embodiments, the pesticide comprises a neonicotinoxd
insecticide such as imidacloprid, thiamethoxam, clothianidin dinotefuran,
flonicamid, nithiazine or thlacloprid

d a pyrrol, pyrazole, or phenyl pyrazole, such as chlorfenapyr
(4-bromo-2-(4-chlorophenyl) 1 ethoxymethyi 5-tnfluoromethyipyrrole-3-
carbonitrile, CAS RN 122453-73 0), fenpyroximate ((E)-1,1-dimethylethyl-
4[[[(1,3-dimethyl-5 phenoxy-1H-pyrazole-4-
yl)methylene]aminojoxylmethyijbenzoate, CAS RN 111812-58-9)
tebufenpyrad (4-chloro-N[[4-1,1-dimethylethyl)phenyljmethyl}-3-ethyi-1-
methyl 1H-pyrazole-5-carboxamide, CAS RN 119168-77-3), or fipronil (5-
amino-[2,6 dichloro-4-(tnflucromethyl)phenyi]-4-{(1R,S)-
(tnfluoromethyl)sulfinyl}-1H pyrazole-3-carbonitrile, CAS RN 120068-37-3)
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e a diacylhydrazine, such as halofenozide {4-chlorobenzoate-
2 benzoyl 2 (1,1-dimethylethyi)-hydrazide, CAS RN 112226-61-6),
methoxyfenozide (RH-2485, N tert butyl-N' (3 methoxy-o-toluoyl)-3,5-
xylohydrazide, CAS RN 161050-58-4), or tebufenozide (3,5-
dimethylbenzoic acid 1-(1,1 dimethylethyl) 2 (4-ethylbenzoyl)hydrazide,
CAS RN 112410-23-8)

f a triazole, such as amirole (CAS RN 61-82 5) and nazamate
(ethyl{[1 [(dimethylamino)carbonyl]-3-(1,1-dimethylethyl)-1H-1,2 4-triazol
5-yijthio]acetate, CAS RN 112143 82-5)

g a blologicalfermentation products selected from the group
congisting of avermectin (abamectin, CAS RN 71751-41 2) and spinosad
(XDE 105, CAS RN 131929-60-7)

h an organophosphate insecticide selected from the group
consisting of acephate (CAS RN 30560-19-1), chlorpynfos (CAS RN 2921
88-2), chlorpynfos methyl (CAS RN 5598-13-0), diazinon (CAS RN 333-
41-5), fenamiphos (CAS RN 22224-92-6), and malathion (CAS RN 121-
75-5)

| a carbamate Iinsecticide selaected from the group conslsting
of aldicarb (CAS RN 116-06-3), carbaryl (CAS RN 63-25-2), carbofuran
(CAS RN 1563 66-2), oxamyl (CAS RN 23135-22-0) and thiodicarb (CAS
RN 59669-26-0)

! a fungicide, such as a trlazole fungicide selected from the
group consisting of amitrol azaconazole, bitertanol, bromuconazole,
clmbazole clotnmazole, cyproconazole diclobutrazol, difenoconazole,
diniconazole, diniconazole-M, epoxiconazole, etaconazole, fenbuconazole
fluquinconazole, fluctrimazole, flusilazole, flutriafol furconazole,
furconazole-cis, hexaconazole, imibenconazole, ipconazole, maetconazole
myclobutanil, paclobutrazol, psnconazole, propiconazole, quinconazole,
simeconazole, tebuconazole, tetraconazole, tnadimefon, tnadimenol,
tnazbutil, triticonazole, 1-(4-fluorophenyl) 2 (1H-1,2,4 triazole-1-
yl)ethanone, and mixtures thereof
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k a fungicide, such as fluquinconazole simeconazole,
tebuconazole, tetraconazole, tnticonazole, 1-(4 fluorophenyl)-2-(1H-1,2,4-
triazole-1 yl)ethanone, or mpdures thereof In particular, the fungicide can
be fluquinconazole, simeconazole, tebuconazole, tetraconazole,
tnticonazole, or 1 (4 fluorophenyl)-2-(1H-1,2,4-tnazole 1 yl)ethanone

I a fungicide, such as a diazole selected from the group
consisting of mazahl oxpoconazole, pefurazoate, prochloraz, tnfulmizole
and mixtures thereof

m a strobilunn type fungicide, such as azoxystrobin,
dimoxystrobin, famoxadone, kresoxim-methyl, metominostrobin,
plcoxystrobin, pyraclostrobin, tnfloxystrobin, or mixtures thereof

in preferred embodiments, the fungicide can be tebuconazole,
simeconazole, fludioxonll, fluquinconazole, dfenoconazole, 4,5-dimethyl-
N-(2-propenyl)-2-(tnmethyisliyl)-3-thiophenecarboxamide (slithiofam),
hexaconazole, etaconazole, propiconazole, inticonazole, flutriafol,
epoxiconazole, fenbuconazole, bromuconazole, penconazole, Imazalil,
tetraconazole flusilazole, metconazole, diniconazole, myclobutanil,
triadimenol, bitertanol, pyremethanil, cyprodinil, tndemorph,
fenpropimorph, kresoxim methyl, azoxystrobin, ZENS0160 fenpiclonil,
benalaxyl, furaiaxyl, metalaxyl, R-metalaxyl, orfurace, oxadnxyt, carboxin,
prochloraz, tnfulmizole, pyrifenox acibenzolar-S methyl, chlorothalonil,
cymoaxnil, dimethomorph, famoxadone, quinoxyfen, fenpropidine,
spiroxamine, triazoxide, BAS50001F, hymexazole, pencycuron,
fenamidone, guazatine, or cyproconazole In more preferred
embodiments, the fungicide comprisas slithiofam
[00057] When a pesticide i1s described herein, it Is to be understood that
the description Is intended to include salt forms of the pesticide as well as
any isomenc and/or tautomernc form of the pesticide that exhibits the same
activity as the form of the pesticide that 1s described
[00058] The pesticides that are useful in the present method can be of
any grade or punty that pass in the trade as such pesticide Other
matenals that accompany the pesticides n commercial preparations as

19



10

15

20

25

30

17396/09181
51-21(52837)

Impurities can be tolerated in the subject methods and compositions, as
long as such other matenals do not destabiilze the composition or
significantly reduce or destroy the activity of any of the pesticide
components aganst a target pest(s) One of ordinary skill m the art of the
production of pesticides would be able to readily identfy those mpurities
that can be tolerated and those that cannot

[00058] The phytotoxic agents that are useful in the present invention
can be provided m solid or liquid form, and can be provided as emuisions,
dispersions, solutions, or in particulate form The phytotoxic agents can
be alone or can be in combination with other materials, as long as such
other materials do not destabilize or significantly reduce or destroy the
activity of the agent

[00060] The phytotoxic agent-free polymer coated seed can be treated
with the phytotoxic agent such as a pesticide, by any method that is
commonly known or used for treating seeds with a pesticide

[00061] When the phytotoxic agent is a pesticide, the amount of the
pesticide that 1s applied to the seed can be any amount, but 1s preferably
between about 0 5 gm of the pesticide active ingredlent / 100 kg of seed
and about 2 000 gm / 100 kg of seed, more preferably between about 25
gm and about 1,000 gm / 100 kg of seed, and even more preferably
between about 100 gm and about 800 gm / 100 kg of sead

[00062] The phytotoxic agent can be applied to the seed in any form
and such forms as capsule suspensions (CS), emulsifiable concentrates
(EC), emulsions in ail or water (EO and EW), granules (GR),suspension
concentrates (SC), soluble granules (SG) soluble concentrates (SL),
soluble powders (SP) and water dispersible granules (WG) are suitable
it 1s preferred to apply the agent to the seed in the form of a flowable
liquid The agent can be in & true solution in the liquid, or it can be present
as small droplets or particles to fonm a suspension, dispersion or emulsion
Since many pesticides have low water solubllity, it 1s preferred that when
water is the liquid, an aqueous dispersion, suspension, or emulsion of the
pesticide be used, and that the pesticide be present in the dispersion,
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suspension, or emulsion in the form of smali particles or droplets As use? ‘54
herein, the term “suspension® will be considered to Include any form of
hquid contaning small particles, and to include the terms dispersion and
emuision

[00063] The particles of pesticide in the liquid suspension can be of any
size that permits the suspension to be applied to the seed by any means,
such as, for example by spraying It i1s preferred that the particles of
pesticide in the suspension have a number average nominal size of less
than about 10 microns more preferably of less than about 5 microns, even
more preferably of less than about 2 microns, and even more preferably of
less than about 1 micron (be "sub micron® in size) It is believed that the
use of such small particles causes the pesticide to form a more stable and
homogenous suspension — thereby allowing a more even distnbution of
the pesticide over the surface of the seed, and that the small particles are
less subject to abrasion from the treated seed after the pesticide treatment
has been applied

[00084] The phytotoxic agent can be applied to the seed In any type of
conventional seed treatment or coating equipment Application In a seed
treating machine having the characteristics of a CMS seed coating
machine (Vector Corporation, Marlon, i1A), for example, has been found to
be sutable One method that has been found to be successful for
applying a phytotoxic agent to seed, Is to mill the solid agentto 1 -2
micron, or to sub-micron, size and then to add the small particles of the
agent to water to form an aqueous suspension A mill that is capable of
reducing solids to fine particles, such as a Mirco-Jet Pulvenzer air mill,
available from Fluid Energy Processing and Equipment Company,
Hatfleld, PA, can be used for the size reduction

[00065] When the phytotoxic agent i1s a pesticide, the concentration of
the peshcide In the suspension should be low enough to permit easy
handling and application of the suspension to the coated seed — such as
by spraying - and thorough distribution of the pesticide among the coated
seeds so that the outer surface of each seed i1s substantially covered
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However, the concentration should be high enough that, when used in y‘, §S
combination with the other parameters of seed treatment, to avoird the loss
of pesticide from the seeds by dnpping or pooling of the treating liquid
suspension Pesticide concentrations of between about 0 1% and about
50%, by weight, are useful for such suspensions, preferred are
concentrations between about 0 5% and 15%, by weight, even more
preferred are concentrations between about 0 8% and about 5%, and yet
more preferred are concentrations of the pesticide between about 1% and
3%, by weight of the suspension Sticking agents and dyes can also be
added to the pesticide suspension to promote the adherence of the
suspension to the coated seeds and to «dentfy the seeds as having been
treated

[0DD66] A desired amount of the suspension of the pesticide can be
sprayed onto the seed in, for example, a CMS seed treater, over a period
of time that 1s fong enough to permit thorough distnbution of the
suspension over the seed, but short enough so that the treated seed do
not completely dry It is believed that if the treated seed are allowed to
remain in a heated seed treater untl the suspension Is completely dry the
danger of loss of the pesticide by abrasion increases By way of example,
when the exit temperature of the heated alr circulating through the CMS
machine is held to about 95 °F, and the aqueous suspension contains
about 1 6% by weight imidacloprid and 8% by welght of a sticking agent,
an application time of between about 3 minutes and about 20 minutes is
surtable, and an application time of between about 5 and about 15 minutes
is preferred

[00067] Seeds that have been treated by the subject method can be
stored, handled and planted like any other seeds Similar methods and
conditions can be used as are used with any other treated, or non-treated
seeds and the same handling and planting equipment can be used that is
used for conventional seeds

[00068] The coated and treated seeds of the present invention can be
overcoated with one or more coatings applied after the seeds have been
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treated with the phytotoxic agent These later coatings can contain dyes,
binders, absorbents, and other useful materials, and can be applied for the
purpose of safety, protection, abrasion resistance, or the like
[00069] The following examples descnbe preferred embodiments of the
invention Other embodiments within the scope of the claims herein will be
apparent to one skilled in the art from consideration of the specification or
practice of the invention as disclosaed herein I Is Intended that the
specification, together with the examples, be considered to be exemplary
only, with the scope and spint of the invention being indicated by the
claims which follow the examples In the examples all percentages are
given on a weight basis unless otherwise indicated

GENERAL PROCEDURES
Method of coating seed with a polymer
[00070] Seeds were coated with polymers in a CMS Seed Treater
model PSC-0 5 In the normal procedure, 750 g of com seed, or 500g of
sorghum seed, was added to the revolving drum of the CMS Treater
Water soluble polymers that were to be used for the coating were placed
into solution n water Non-water soluble polymers were dispersed into
water to form a polymer latex dispersion Polymer solutions and polymer
latexes that are obtalned directly from a supplier can also be used with or
without further modification A measured amount of the polymer solution
or latex dispersion was sprayed onto the seeds to provide a polymer
coating of the thickness that was desired The polymer coating was dried
by hot alr blowing through the tumbling seed bed to form a cured polymer
coating having a certain pre-determined thickness All machine settings
were according to the manufacturer's recommendations and within normal
limits as would be understood by one having skill in the art of seed
coating
Method of treating seed with a pesticide
[00071] Agrochemical agents, normally a pesticide with a herblcide
safener, were applied to polymer-coated seeds In a Hege Model 11 seed
treater When a herbicide safener was applied as a part of the seed
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treatment regimen, Concep Il (having 74 3% fluxofenin as its active
ingradient, available from Novartis Crop Protection, inc , Greensboro, NC)
was used

[00072] Seeds to be treated were placed In the bowl of the Hege 11
machine, the Hege motor was tumed on and the premixed Concep IIi and
pesticide were appllied into the bed of tumbling seed via syringe Mixing
was allowed to continue for about 40 sec

Wam germmination test

[00073] This test was used to determine the maximum gemination
potential of untreated seeds and seeds that were subjected to treatment
[00074] 50 sheets of regular weight, size 12 in X 18 in, germination
testing towels were soaked ovemnight in 840 ml of tap water 50 seeds
were placed on a wet sheet using Hoffman Manufactunng germination
trays The sheet with seeds was covered with a second towel and rolled
up Four replicates were run for each sample

[00075] The rolled towels were placed in an upright position in a 1000
mi beaker which was covered with a polyathylene bag to prevent drying
The container was placed in an alternating temperature germination
incubator set for providing cycles of 20°C for 16 hrs followed by 30°C for 8
hrs

[00076] Final count of germinated seeds was mads after 7 days
Percent germination was determined as the average number of seeds
which had germinated within the test period minus any abnormal seeds,
dinded by the total number of onginal seads, times 100

Cold germination test

[00077] This test was designed to measure the abilllity of seeds to
germinate under adverse condtion associated with high soll moisture, low
soll temperature and microbial activity

[00078] A soll mpdure was prepared by thoroughly mbxing 6 Iters of
medium grade sand, 6 Iter of sifted peat moss, and 1 Iter of water One
half inch of the soil mixture was placed in the bottom of a tray and leveled
One hundred (100) seeds were placed on top of the soil, and an addtional
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1/2 in of soll 1s placed over the seeds and leveled Four replicates, each \
having 100 seeds were run for each sample
[00079]) The containers were placed in a cold (10°C) dark room for 7
days After 7 days containers were moved to a warm (25°C) dark room for
3 days Emerging seedlings were evaluated as either normal or abnormal
and counted Germination rate was determined as described above
COMPARATIVE EXAMPLE 1

[00080] This example illustrates the properties of coatings of several
polymers formed on com seeds
[00081] Coatings of 21 different polymers and one wax emuision were
formed on com seeds by the method described above Table 1 lists the
different polymers that were tested and describes the chemical maksup of
the polymer, the pH of the polymer emulsion, the average particle size of
the solids in the emulsion, the glass transition temperature of the polymer
(Tg), the minimum film forming temperature of the polymer (MFT), and the
type of surfactant (if any) that was provided with the emuision by the
manufacturer It was noticed that the MFT was roughly related to the T,
for the polymers for which this data was available, but that these values
did not always correlate precisely
[00082] Table 2 shows the physical properties of coatings on com seed
that were formed from the polymer emulsions descnbed in Table 1 The
moisture content of the seeds after treatment (Water %) was reported, and
the quality of the film was analyzed according to three parameters
[00083] The integnty of the coating coverage of the seed was estimated
by visual inspection (under magnification if needed) Coverage was rated
according to the following scale

+++ = No visual holes are observed

++++ = There are some small holes on the coating and the slze of

the holes 1s about 1 mm or above

+++ =70-95% of the seed surface 1s covered with the coating

++ =50-70% of the seed surface 18 covered with the coating

+ =<50% of the seed surface is covered with the coating
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[00084] The adhesion of the coating to the seed was tested by adhenng
a plece of Scotch® brand adhesive tape to a part of a seed that was
covered by a coating, and then peeling off the tape and determining how
much of the coating was removed from the seed The degree of adhesion
was descnbed according to the followng scale

+++++ = No coating comes off

++ = 10-20% of the coating from taped area comes off

++ = 30-50% of the coating from taped area comes off

++ =>50% of the coating from taped area comes off
[00085] The qualtty of the film (Film) was evaluated by the appearance
of the coating on the surface of the seed according to visual Inspecton
(under magnification as needed) The quality was expressed according to
the following scale

+++++ = Coherent film having no unfused polymer particles

+++ = Less than 5% of unfused polymer particles

+~+ = Unfused polymer particles (20-5%)+ film (80-85%)for the

coating covered area

++ = Unfused polymer particles(50-80%) + film (50-20%) for the

coating covered area

+ = Unfused polymer pariicles on the surface of the seed
[000868] In general, coatings that were formed from Polymer 208,
Vinamul 6975 Mowiith LDM2110 Mowilith DM778, Premafresh 50-V,
Airflex 4514, Flexbond 381 CPB620NA S/B Latex, PB 6820 NA S/A Latex,
FC 1040 S/B Latex, and CP 6810 NA S/B Latex provided coating
properties that were supenor to the other polymers tested

EXAMPLE 1

[00087] This example illustrates the coating of sorghum seeds with
polyvinylacetate followed by treatment with different levels of imidaclopnd
and fluxofenin safener
[00088] Sorghum seeds were coated with 10 micron and 50 micron
thick coatings of polyvinylacetate (Vinac XX 210, avaliable from Air
Products as a 55% d & emuision in water) and then treated with three
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different rates of fluxofenin (Concep Ill, available from Novartis Crop
Protechion, Inc ) and imidaciopnd (avallable as Gaucho 600, containing

48 7% imidaclopnd, from Gustafson LLC, Plano, TX) Concep Il Gaucho
rates used were 50 / 250 gram, 100 / 500 gram, and 150 / 750 grams per
100 kg of seeds The germination rate of the seeds was tested by cold
germination and warm germination tests on the day that the treatment was
administered (T0), and the seads were then stored at a temperature of
35°C to simulate accelerated aging In the warm germination test, treated
seeds and untreated controls were again tested for germination rate after
8 days, (T8), 14 days (T14), 33 days (T33), 120 days (T120), and 161
days (T1681) Germination rates obtained from the warm germination test
are shown In Figure 1 Gemmination rates for the cold germination test
were determined at approximately the same time intervals and are shown

in Figure 2
[00089] Figures 1 and 2 show the eifects of time-after-treatment

pesticide treatment rate and coating thickness on germination in wam
and coild germination tests, respectively It was seen that the presence of
pesticide on the seed reduced the gemnination rate in both warm and cold

germ tests, and that without a polymer coating, the reduction in
germination rate was more pronounced for cold gemmination For both
warmn and cold germination, it was found that increasing pesticide rates
markedly reduced the germination rate Seeds having elther a 10p or a
50u polymer coating pnor to pesticide treatment had improved germination
rates compared to seeds without any polymer coating Also the
germination rate was increased as the coating thickness was increased
from 10u to 50

[00090] In the warm gemmination test, at the highest ievel of pesticide
treatment, after 14 days of aging at 35°C, seeds having 50u coatings had
a germination rate of 70% vs 40% for uncoated seeds with the same rate
of pesticide treatment In the cold garmination test for similar seeds and
similar condrtions, coated seeds showed germination rates of 60% vs
30% for uncoated seeds
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EXAMPLE 2
[00091] This example illustrates the effect of the properties of the
polymer coating upon seed germination rate
[00082] Sorghum seeds were first coated as descnbed above with a 5
micron thick coating of different blends of hydroxypropyi cellulose and
methyl cellulose, which contained different ratios of hydroxypropyl and
methyl groups The polymers used were Methocel ESOLV (a 2% w/w
solution in water having a viscosity of 40 - 60 mPa at 25°C), Methocel
E3LV (a 2% w/w solution in water having a viscosity of 2 4 - 3 6 mPa at
25°C), and Methocel A15LV (a 2% w/w solution in water having a viscosity
of 12 - 18 mPa at 25°C) (all avallable from Dow Chemical Co , Midland,
MI, and used as 5% d s emuisions n water) Coated seeds were treated
with Concep Ili / Gaucho at rate of 50/250 grams per 100 kg of seed After
treatment, untreated and treated seeds were tested for warm germination
and cold germination on the same day as the treatment (T0), and again
after accelerated aging at 35°C for 7 days, (17), 14 days (T14) and 33
days (T33) The resulting data are shown in Figure 3 for the warm
gemination test and in Figure 4 for the cold germination test.
[00083] The data for both warm and cold germination tests show that
the presence of the pesticide on uncoated seeds reduces the germination
rate significantly compared with seeds having no pesticide treatment At
31 days, for example, the addition of the pesticide causes the warm
germination rate to drop from about B6% to about 60%, and the cold
gemination rate to drop from about 75% to about 46% The addrtion of
any of the three polymer coatings provided significant protection to the
seeds The coating compnsing Methocel E3 LV performed best, while the
coating compnsing Methocel A15LV performed next best, and the coating
compnsing Methocel ESOLV performed least well of the three but stili
provided significant protection over pesticide treated seeds having no
polymer coating This order of performance was the same for both the
warm gemmination and the cold germination tasts
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[00084] Without being bound by this or any other theory, i 1s belleved
that the viscosity of the water solutions of these polymers had an effect on
the integnty of the films that were produced on the seeds It appeared that
coating solutions having lower viscosihes provided coatings that performed
better than coating solutions that had higher viscosities

EXAMPLE 3
[00085] This exampie illustrates the effect of the type of polymer used
for the coating and the rate of pesticide application upon seed germination
rate
[00096] Sorghum seads (DK40Y 1752 KXM, from DeKalb Genetics)
were coated as described above with a 10 micron thick coating of one of
five different polymers Control seeds were prepanad without any polymer
coating The polymers used were SB-2000 (a proprietary, starch-based
polymer available from Seedbiotics, Inc, Caldwel, ID), Vinac XX-210
(polyvinlyacetate in polyvinylalcohol-protected emuision, available from Alr
Products and Chemicals Inc , Allentown, PA), Maltrin MO40 (maltodextrin,
avallable from GPC, In¢ , Muscatine, |1A), Alrflex 500
(polyvinylacetate/ethylene copolymer, avallable from Air Products and
Chemicals Inc Allentown PA), and Flexbond 289 (vinylacrylate polymer,
available from Air Products and Chemicals, Inc , Allentown, PA) All
polymers were used as water emulsions Coated seeds were erther left
untreated (Ox treatment), or were treated with Concep lll / Gaucho at rate
of 50/250 grams per 100 kg of seed (1x treatment) After treatment,
untreated and treated seeds were tested for warm germination rate on the
same day as the treatment (T0), and agalin after accelerated aging at 35°C
for 7 days, (T7), 15 days (T15) 36 days (T36), 61 days (T61), 83 days
(T93, and 124 days (T124) The resulting data are shown in Figure 5
[00087] The data for the warm germination rate test showed that the
presence of any of the polymer coatings reduced the germination rate for
seeds having no pesticide treatment The reduction was either negligible
(less than about 5% below the germination rate for no coating at 124 days,
Flexbond 289, Vinac XX 210), moderate (less than about 8% reduction,
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Maltrin MO40), or higher (less than about 10% reduction, SB-2000, Airflex
500) When seeds were treated with Concep lil / Gaucho at rate of 50/250
grams per 100 kg of seed, the warm germination rate of uncoated seed
was reduced from about 87% at 124 days (for non pestcide treated seed)
to just under 70% Seeds coated with 10u coatings of Vinac XX 210
(having an MTF of about 35°C) and Maltrin MO40 had higher germination
rates than uncoated seed, indicating that the polymer coating provided
protection for the seed Seeds coated with Airflex 500 (MFT of < 0°C) or
Flexbond 289 performed at about the same germination level as uncoated
seeds Gemination rate of seeds coated with 10 coatings of SB-2000
(having an MFT of about 50°C) was almost 10% lower than uncoated
seeds
[00098] This data indicated that differant types of polymers differed In
their ability to protect seeds from phytotoxicity of overcoated pesticides
when applied to the untreated seed as 10u coatings

EXAMPLE 4
[00098] This lllustrates the effect the thickness and the type of polymer
used for seed coating on the warm germination rate of seeds to be treated
wrth a pesticide
[000100] Sorghum seeds (DeKatb DK40Y 1752KXM) were coated as
described above with 5u coatings of one of seven different polymers One
of the polymers was used to form three additional coatings of increasing
thicknesses — 10y, 20y, and 50u) Control seeds were prepared without
any polymer coating (control 1) The polymers used (and the coating
thickness) were Maltnn MO40 (5u), Methocel E3LYV (5u), Methocel ES0LV
(5u), Methocel A15LV (5u), Airflex 500 (5u + 1% talc), Flexbond 289 (5p),
and Vinac XX-210 (at 5y, 10y, 20y, and 50u) All polymers were used as
water emuisions Coated seeds were erther left untreated (control 2), or
were treated with Concep Il / Gaucho 800 at the rate of 50/250 grams per
100 kg of seed After treatment, untreated and treated seeds were tested
for warm germination rate on the same day as the treatment (TO), and
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again after accelerated aging at 35°C for 7 days, (T7), 14 days (T14), 31
days (T31), 61 days (T61), and 95 days (T95) The resulting data are
shown in Figure 6

[000101] The data for the germination rate test showed that after 95 days
of aging, the germination rate of uncoated seeds that were treated with
pesticide had dropped to almost 24%, vs about 85% for uncoated and

untreated seeds All coated/treated seeds having 5y polymer coatings
had higher germination rates at 95 days than uncoated/treated seeds In
order of iImproving germination rate at 85 days were coated/treated seeds
having coatings of Vinac XX 210 (28% gemmination), Methocel ESOLV
(31%), Flexbond 289 (33%), Maltrin MO40 (41%), Methocel A15LV (44%),
Airflex 500 + 1% talc (50%), and Methocel E3LV (64 5%) These data
lllustrated that different types of polymers provided different levels of
protections when used at the same coating thickness In general, it
appeared that polymers that provided a coating solution or latex having
low wiscosity and having a low MFT gave better protection that did
polymers having a high solution or latex viscosity and a high MFT
[000102] For seeds that had been treated with different coating
thicknesses of Vinac XX 210, germination rates were 28 5% for 5, 44 5%
for 10y, 38% for 20y, and 43% for 50l This showed that the beneficial
effects of coating thickness did not simply increage with increasing coating
thickness, but seemed to reach a peak or maxdmum where further coating
thickness did not result m further improvement of protechon.

EXAMPLE 5
[000103] Thus illustrates the effect the thickness and the type of polymer
used for seed coating on the cold germination rate of seeds to be treated
with a pesticide
[000104] This test substanhally duplicated Example 4, except that a cold
germination test was run on the treated seeds to determine the effects of
the coatings under adverse germinatton/sprouting condihions The
resulting data are shown in Figure 7
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[000105] Compared with warm germination, the cold germination test
resulted in lower overall germination rates at the end of the test (94 days)
Gemination rate for uncoated/untreated control was about 60% va 14%
for uncoated/treated seeds All coatings, except one, provided protection
for the seed and resulted in higher germination rates In order of improved
germination rates, the performance was Vinac XX-210 (10% gemination),
Methocel ES0LV (14%), Flexbond 289 (15%), Maltrin MO40 (23 5%),
Methocel A15LV (26%), and Methocel E3LV (34 5%) This was the same
ranking as found in the warm garmination test, and indicated that polymer
properties that determined sultability for the present use did not vary
disproportionately, as between the polymers tested, over the temperature
range spanned by the warm and cold germination tests In other words,
polymers that work well at warm temperatures also seem to work well at

cold temperatures
[000106) For seeds that had been treated with different coating

thicknesses of Vinac XX-210, germmation rates were 10% for 5p, 18% for
10y, 16% for 20, and 22 5% for 50 As In Example 4, this showed that
the beneficlal effects of coating thickness did not simply increase with
mcreasing coating thickness, but seemed to reach a plateau where further
coating thickness did not result in significant further improvement of
protection

[000107] All references cited in this specification, including without
imitation all papers, publications, patents, patent applications,
presentations texts, reports, manuscripts brochures, books, intemet
postings, journal articles, penodicals, and the like, are hereby incorporated
by reference into this specification in their entireties The discussion of the
referancaes herein s intended merely to summarize the assertions made by
their authors and no admission Is made that any raference constitutes
pror art  Applicants reeerve the right to challenge the accuracy and
pertinency of the clted references



17396/09181

51-21(52837) # \66
[000108] In view of the above 1t will be seen that the several advantages

of the invention are achieved and other advantageous results obtained

[000109] As vanous changes couid be made in the above methods and
compositions without departing from the scope of the invention, it i1s

intended that all matter contained in the above descnption and shown in

the accompanying drawings shall be Interpreted as illustrative and not In a

limiting sense
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WHAT IS CLAIMED IS

1 A method of improving the gemination rate of plant seeds
which are treated with a phytotoxic agent,
the method compnsing

forming a polymer coating on the plant seed before treating the
seed with the phytotoxic agent, where the coating is free of the phytotoxac
agent and where the type of polymer and the coating thickness are
designed to block phytotoxic contact of the phytotoxic agent with the seed
while allowing sufficient transfer of oxygen to maintain the seed's viability
and sufficient transfer of moisture under environmental conditions normally
encountered by the seed after planting to enable its germination, and

treating the coated plant seed with the phytotoxic agent

2 The method according to claim 1, wherein the coating
compnses a polymer in an amount of over 10% by weight

3 The method according to claim 2, wherein the coating
comprises a polymer in an amount of at ieast about 50% by weight

4 The method accordmg to claim 1, wherein the coating
thickness Is between about 1 micron and about 480 microns

5 The method of claim 1, wherein the polymer i1s one having a
minimum flim forming temperature of lower than 55°C

6 The method of claim 5, wherein the polymer compnses a
material selected from the group consisting of maltodextrin,
methyicellulose, ethyiceliulose, hydroxypropyiceliulose,
hydroxypropyl/methyicellulose, vinyl acetate - ethylene polymers,
ethylene-vinyi chloride polymaers, vinyl acetate polymers, vinyl-acrylic
polymers, starch-based polymers, SB 2000, polyvinyl acetate -vinyl
chlonde polymers, vinyl chioride/ vinyl acetate/ ethylene copolymers,
styrene-acrylate copolymers, vinylacetate polymers, vinyibutyrate
polymers, styrene vinylbutyrate copolymers acrylate polymers, styrene-
butadlene copolymers, vinylacetate vinylbutyrate copolymers,
vinylacetate-vinylversatate copolymers and polyvinylaicohol
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7 The method of claim 5, wherein the polymer comprises
polyvinylacetate

8 The method of claim 5, wherein the polymer compnses
methocel

9 The method of claim 1, wherein the seed i1s the seed of an
agronomic piant which selected from the group consisting of cereals
(wheat, barley, rye, oats, nce, sorghum, related crops, eic ), beet pear like
fruits, stone frults, and soft frurts (apple, pear, plum, peach, Japanese
apncot, prune, almond, cherry, strawberry, raspberry, black berry, tomato,
pepper, etc ), legumes (kidney bean, lentd, pea, soybean), oil plants (rape,
canola, mustard, poppy, olive, sunflower, coconut, castor, cocoa bean,
peanut, soybsan, com, eic ) Cucurbitaceae (pumpkin, cucumber, melon,
etc ), citrus (orange, lemon, grape fruit, mandarin, Watson pomelo (citrus
natsudaidari), etc ), vegetables (lettuce cabbage, celery cabbage, Chinese
radish carrot onion potato, etc), camphor trees (avocado, cinnamon,
camphor, etc ), com, tobacco, nuts, coffee, sugar cane tea, grapevine,
hop and banana.

10  The method of claim 8, whereln the agronomic plant is
selected from the group consisting of nce, wheat, barley, rye, com, potato,
carrot, sweet potato, sugar beet, bean, pea, chicory lettuce, cabbage,
caulifiower, broccoll, tumip radish, spmach, asparagus, onion, gariic,
eggplant, pepper, celery, canot, squash, pumpkin zucchini, cucumber,
apple, pear, quince, melon, plum, cherry, peach nectarine, apncot,
strawberry, grape, raspberry, blackberry, pineapple, avocado, papaya,
mango, banana, soybean, tomato, sorghum and raspbemes, banana and
other such edible vaneties

11 The method of claim 10, wherein the agronomic plant 18
selected from com, soybeans, cotton, sorghum, rape (canola), rice, wheat,
barley, and rye

12  The method of claim 10, wherein the agronomic plant is com,

soybeans, or cotton
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13  The method of claim 1, wherein the phytotoxic agent is
selected from the group consisting of pesticides, fertilizers, plant growth
regulators, drugs dyes, biological attractants scents, pheromones, and
mixtures thereof

14  The method of claim 1, wherein the phytotoxic agent
compnses a pesticide selected from the group conslsting of herbicides
molluscicides, insecticides, nematocides, acaricides, fungicides,
bactericides, and muxtures thereof

15 The method of claim 14, wherein the pesticide [s selected
from the group conslsting of pyrethrins, synthetic pyrethroids, azoles,
oxadizine insechcides, neonicotinoids, diazoles triazoles, strobilunn
denvatives, organophosphates, pyrols, pyrazoles, phenyl pyrazoles,
diacylhydrazines, biological/fermentation products, carbamates, and
mixtures thereof

16  The method of clam 14, wherein the pesticide comprises an
insecticide

17 The method of claim 16 wherein the Insecticide compnses a
pyrethroid or synthetic pyrethrin

18  The method of clam 17, wherein the pyrethnn compnses a
member selected from the group consisting of 2-allyl-4-hydroxy-3 methyl-
2-cyclopenten-1-one ester of 2,2-dimethyl-3-(2 methyipropenyl)-
cyclopropane carboxylic acid, (2-msthyl-1-propenyl)-2-methoxy-4-oxo-3-
(2 propenyl)-2-cyclopenten 1-yl ester and mixtures of cis and trans
1somers thereof

19  The method of claim 17, wherein the pyrethrold compnses a
member selected from the group consisting of (s)-cyano(3-
phenoxyphenyl)methyl-4-chioro alpha (1-methylethyl)benzeneacetate
(fenvalerate, CAS RN 51630-58-1), (S)-cyano-(3-phenoxyphenyl)methyl
(S)-4-chloro alpha-(1-methylethyl)benzeneacetate (esfenvalerate, CAS RN
686230-04-4), (3 phenoxyphenyl) methyl(+)cis-trans-3-(2,2-dichoroethenyl)-
2,2-dimethyicyclopropanecarboxylate (permethnn, CAS RN 52645-53-1),
(+) alpha-cyano~(3-phenoxyphenyl)methyl(+)-cis,trans-3-(2,2-
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dichlorosthenyl) 2,2-dimethyl-cyclopropane carboxylate (cypemmethrin,
CAS RN 52315 07-8), (beta-cypermethnn, CAS RN 65731-84-2), (theta
cypemmethrin, CAS RN 71687-59 1), S-cyano (3-phenoxyphenyl)methy! (+)
cis/trans 3-(2,2-dichloroethenyl) 2,2 dmethyicyclopropane carboxylate
(zeta-cypermethnn, CAS RN 52315-07-8), (s) alpha-cyano-3-
phenoxybenzyl (1R,3R)-3 (2,2-dibromovinyl)-2,2
dimethylcyclopropanecarboxylate (deltamethrin, CAS RN 52918-63-5),
alpha-cyano-3 phenoxybenzyl 2,2,3,3, tetramethyi
cyclopropoanecarboxyiate (fenpropathrin, CAS RN 64257-84-7), (RS)-
alpha-cyano-3-phenoxybenzyl(R) 2{2-chloro-4-(triflucromethyl)anilino}-3-
methylbutanoate (tau-fluvalinate CAS RN 102851-06-9), (2,3,5 6-
tetrafiuoro-4-methylphenyl)methyi-(1-alpha, 3-alpha)-(2)-(+)-3-(2-chioro-

3 3,3 trifluoro 1 propenyl)-2,2-dimethyicyclopropanecarboxylate (tefluthnn,
CAS RN 79538-32-2), (+)-cyano (3-phenoxyphenyl)methyl (+)-4-
(difiuoromethoxy)-aipha (1-methyi ethyl)benzeneacetate (flucythnnate,
CAS RN 70124-77-5), cyano(4-fluoro-3-phenoxyphenyl)methyl 3-{2-chloro-
2-(4-chlorophenyl)sthenyl}-2,2-dimethylcyclopropanecarboxylate
(flumethrin, CAS RN 69770-45-2), cyano(4-fluoro-3-phenoxyphenyl)
methyl 3-(2,2-dichloroethenyl)-2,2-dimethyl-cyclopropanedarboxylate
(cyfluthrin, CAS RN 68359-37-5), (beta cyfluthnn, CAS RN 68359-37-5),
(transfiuthrin, CAS RN 118712 89-3), (S)-alpha-cyano-3-
phenoxybenzyl(Z)-(1R-ci1s)-2,2-dimethyl-342 (2,2 ,2-tnfluoro trifluoromethyi-
ethoxycarbonyljvinyljcyclopropane carboxylate (acnnathrin, CAS RN
101007-06 1), (1R cis) S and (1S cis) R enantiomer isomer pasr of alpha
cyano-3-phenoxybenzyl-3-(2,2-dichiorovinyl) 2,2-dimethyicyclopropane
carboxylate (alpha-cypermethrin, CAS RN 67375-30-8),
[1R,3S8)3(1'RS)(1'.2',2',2' tetrabromoethyl)]-2,2-
dimethyleyclopropanecarboxylic acid (s)-alpha-cyano-3-phenoxybenzyl
ester (tralomethnn CAS RN 66841 25-6), cyano-(3-phenoxyphenyl)methyl
2,2-dichloro-1-(4-ethoxyphenyl)cyclopropane carboxylate (cycloprothrin,
CAS RN 63935-38 6), [1a, 3a(Z)]-(+)-cyano-(3-phenoxyphenyl)methyl 3-
(2-chloro-3,3,3-trifluoro 1 propenyl)-2,2-dimethylcyclopropanecarboxylate
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(cyhalothnn, CAS RN 68085 85-8), [1-alpha (s} 3-alpha(z)]-cyano(3-
phenoxyphenyl)methyl-3-(2-chloro-3,3,3-tnfluoro-1 propenyl)-2,2-
dimethylcyclopropanecarboxylate (lambda cyhalothrin, CAS RN 91485-08-
6), (2 methyl [1,1'-biphenyl]-3-yl)methyl-3-(2-chloro-3,3,3 trifluoro-1-
propenyl)-2,2 dimethyl-cyclopropanecarboxylate (brfenthrin, CAS RN
82657 04-3), 5-1-benzyl-3-furyimethyl-d-cis(1R,3S,E)2,2-dimethyl-3-(2-
oxo,-2,2,4,5 tetrahydro thiophenylidenemethyi)cyclopropanecarboxyiate
(kadethnn, RU15525, CAS RN 587689 20-3), [5-(phenyimethyl)-3 furanyl]-
3-furanyl-2,2-dmethyl-3-(2-methyl 1 propenyl)cyclopropane carboxylate
(resmethnn, CAS RN 10453 86 8), (1R-trans) [5-(phenyimethyl)-3-
furanylimethyl 2,2-dimethyl-3-(2 methyi-1-
propenyl)cyclopropanecarboxylate (bloresmethrin, CAS RN 28434-01-7),
3,4,5,6-tetrahydro phthalimidomethyl (1RS)-cis-trans-chrysanthemate
(tetramethnn, CAS RN 7696-12-0), 3 phenoxybenzyl-d,l-cis,trans 2,2-
dimethyl-3-(2-methylpropenyi)cyclopropane carboxylate (phenothrin, CAS
RN 26002 80-2), (empenthrin, CAS RN 54406-48-3), (cyphenothnn, CAS
RN 38515-40-7), (prallethrin, CAS RN 23031-36-9), (Iimiprothrin, CAS RN
72963-72-5), (RS)-3 allyl-2 methyl-4 oxcyclopent 2-enyl-(1S,3R, 1R 3S)-
2,2-dimethyl-3-(2 methylprop-1-enyi)cyclopropanecarboxylate (allethnn,
CAS RN 584-79-2), (bioallethrin, CAS RN 584-78-2), and (ZX18901, CAS
RN 160791-64-0)

19  The method of claim 17, wherein the pyrethroid compnses a
member selected from the group consisting of tefluthrin, lambda
cyhalothrin, bifenthrin, permethnn and cyfiuthrin

20 The method of claim 15, whereln the pesticide comprises an
oxidiazine insecticide that 18 selected from the group consisting of 5-(2-
chloropyrid-5-yimethyl)-3-methyl-4-nitroiminoperhydro 1,3,5-oxadlazine, 5-
(2-chlorothlazol-5-yimethyl)-3-methyl-4-nitroiminoperhydro-1,3,5-
oxadiazne, 3-methyl-4-nitroomino-5-(1-oxido-3-pyndinomethyl)perhydro-
1,3,5 oxadazine, 5-(2-chloro 1-0xdo-5 pyndiniomethyl)-3 methyi-4-
nitrominoperhydro-1,3,5-oxidiazine, and 3-methyl-5-(2-methyipynd-5-
yimethyl)-4-nitroominoperhydro-1,3,5-oxadiazine
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21 The method of claim 15, wherein the pesticide compnses a
neonicotinod insecticide that is selected from the group consisting of
acetamipnd, midaclopnd thiamethoxam clothianidin, dinotefuran,
flonicamid nithiazine, and thiaclopnd

22 The method of claim 15, wherein the pesticide compnses a
neonicotinoid that 1s selected from the group consisting of thiamethoxam
(CAS RN 153719-234) acetamiprid ((E)-N [(6-chloro-3-pyridinyl)methyi}-
N'-cyano-N-methyleneimidamide, CAS RN 135410-20-7), imidacloprid {1-
[(6-chioro 3 pyndinyl)methyl]-N-nltro-2 imidazolidinimime, CAS RN
138261-41-3), ntenpyram (N-[(6-chloro-3 pyridinyl)methyl]-N-ethyl-N'-
methyl-2 nitro-1,1-ethenediamine, CAS RN 120738-89-8), clothianidin (T1-
435 (N{(2-chloro-5 thiazoyl)methyl]-N'-methyl-N"-nitro,[C(E)]-(8Cl)-
guanidine, CAS RN 210880-92-5)

23 The method of claim 15, wherein the pesticide comprises a
pyrrol, pyrazole, or phenyl pyrazole that 1s selected from the group
consisting ofchlorfenapyr (4-bromo 2 (4-chlorophenytl)-1-ethoxymethyl-5
tnfluoromethylpyrrole-3-carbonitrile, CAS RN 122453-73-0), fenpyroximate
((E)-1,1-dimethylethyl-4[[[[(1,3-dimethyl-5-phenoxy-1H-pyrazole-4-
yl)methylene]aminojoxylmethylljbenzoate, CAS RN 111812-58-8),
tebufenpyrad (4-chloro-N[[4-1,1 dimethylethyl)phenyljmethyl]-3-ethyi-1-
methyl-1H-pyrazole 5-carboxamide CAS RN 119168-77-3), and fipronil
(5-ammo-[2,6-dichloro-4 (trifluoromethyl)phenyl}4-{(1R,S)-
(triflucromethyl)sulfinyl]-1H-pyrazole-3-carbonitnle, CAS RN 120088-37-3)

24 The method of claim 15, wherein the pesticide comprises a
diacylhydrazine that 18 selected from the group consisting of halofenozide
(4-chlorobenzoate 2-benzoyl-2-(1,1 dimethylethyl)-hydrazide, CAS RN
112226 61-6), methoxyfenozide (RH 2485, N tert-butyl-N'-(3-methoxy-o-
toluoyl)-3,5-xylohydrazide, CAS RN 161050-58-4), and tebufenozde (3 5
dimethylbenzoic acid 1 (1,1-dmethylethyi)-2 (4-ethylbenzoyl)hydrazide,
CAS RN 112410-23-8)

25 The method of clam 15, wherein the pesticide comprises a
tiazole selected from the group consisting of amitrole (CAS RN 61-82 5)

39
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and nazamate (ethyl{[1 [(dimethylamino)carbonyi]-3-(1,1-dimethylethyl)-
1H-1,2,4 tnazol-5-yithiolacetate, CAS RN 112143-82-5)

26  The method of claim 15, wherein the pesticide compnses a
biologicalfermentation products selected from the group consisting of
avermectin (abamectin, CAS RN 71751-41-2) and spinosad (XDE-105,
CAS RN 131929-60-7)

27  The method of claim 15, wherein the pesticide compnses an
organophosphate ingecticide selected from the group consisting of
acephate (CAS RN 30560-19-1), chlorpyrifos (CAS RN 2921-88-2),
chlorpyrifos-methyl (CAS RN 5598-13-0), dlazinon (CAS RN 333-41-5),
fenamiphos (CAS RN 22224 92-6), and malathion {CAS RN 121-75-5)

28 The method of claim 15 wherein the pesticide compnses a
carbamate insecticide selected from the group consisting of aldicarb (CAS
RN 116-06-3), carbaryl (CAS RN 83-25-2), carbofuran (CAS RN 1563-66-
2), oxamyl (CAS RN 23135 22-0) and thiodicarb (CAS RN 59668-26-0)

28  The method of claim 14, wherein the pesticide compnses a
fungicide

30 The method of claim 28, wherein the fungicide compnses a
tnazole fungicide selected from the group consisting of amitrol,
azaconazole, bitertanol, bromuconazole chmbazole, clotimazole,
cyproconazole, diclobutrazol, dfenoconazole, diniconazole, diniconazole-
M, epoxiconazole, etaconazole fenbuconazole, fluquinconazole,
fluotrimazole, flusilazole, flutriafol, furconazole, furconazole-cis,
hexaconazole, mibenconazole, ipconazole, metconazole myclobutanil,
paclobutrazol, penconazole, propiconazole, quinconazole, simeconazole,
tebuconazole, tetraconazole, trladimefon, tnadimenol, tnazbuti,
tnticonazole, 1-(4-fluorophenyl) 2 (1H-1,2,4-trlazole-1-yl)ethanone and
mixtures thereof

31  The method according to claim 29, wherein the fungicide
compnses fluquinconazole, simeconazole, tebuconazole, tetraconazole,
triticonazole, 1-(4-fluorophenyi)-2-(1H-1,2,4-trla2ole-1-yl)ethanone, or
mpdures thereot

40
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32 The method acconding to claim 29, wherein the fungicide
compnses fluquinconazole

33 The method according to claim 28, wherein the fungicide
compnses simeconazole

34 The method according to claim 29, wherein the fungicide
compneses tebuconazole

35 The method according to claim 29, wherein the fungicide
comprises tetraconazole

36 The method accordmng to claim 29, wherein the fungicide
compnses tnticonazole

37 The method according to claim 29, wherein the fungicide
comprises 1 (4 fluorophenyl)-2-(1H-1,2 4-tlazole-1-yl)ethanone

38 The method according to claim 28, wherein the fungicide
compnses a diazole selected from the group consisting of imazalil,
oxpoconazole, pefurazoate, prochloraz, trifulmizole, and mixtures thereof

39 The method according to claim 28 wherein the fungiclde
compnses a strobilunn type fungiclde selected from the group consmsting of
azoxystrobmn, dimoxystrobin, famoxadone, kresoxim-methyl,
metommostrobin, picoxystrobin, pyraclostrobin, tnfloxystrobin, and
mixtures thereof

40 The method according to claim 29, wherein the fungicide
comprises a member selected from the group consisting of tebuconazole,
simeconazole, fludioxonil, fluquinconazole, difenoconazole, 4,5-dimethyi-
N-(2 propenyl)-2-(trimethylisliyl)-3-thlophenecarboxamide (slithiofam),
hexaconazole, etaconazole, propiconazole tnticonazole, flutriafol,
epoxiconazole, fenbuconazole, bromuconazole, penconazole, imazalil,
tetraconazole, flusilazole, metconazole, diniconazole, myclobutanill,
tiadimenol, bitertanol, pyremethanil, cyprodinil, tridemorph,
fenpropimorph, kresoxim-methyl, azoxystrobin, ZEN90160, fenpiclonil,
benalaxyl, furalaxyl, metalaxyl, R-metalaxyl, orfurace, oxadixyl, carboxin,
prachloraz, tnfuimizole, pynfencx, acibenzolar-S-methyl, chlorcthalonll,
cymoaxnil, dmethomorph, famoxadone, quinoxyfen, fenpropidine,

41
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spiroxamine, tnazoxide, BAS50001F, hymexazole pencycuron, "(5
fenamidone, guazatine, and cyproconazole \

41  The method according to claim 29 wherein the fungicide
compnses silthiofam

42  The method according to claim 29, wherein the pesticide
comprises silthiofam and the polymer comprises polyvinylacetate

43 The method according to claim 14 wherein the peshcide
compnsas siithiofam and the polymer compnses methoce!

44  The method according to claim 1 wherein the treatment
comprises the steps

a providing a seed,

b contacting the seed with a latex compnsing the polymer;

c forming a polymer coating on the seed before treating the
seed with a phytotoxic agent, wherein the coating I8 free of the phytotoxic
agent and wheremn the type of polymer and the coating thickness are
designed to block phytotoxic contact of the phytotoxic agent with the seed
while allowing sufficlent transfer of axygen and moisture under
environmental conditions normally encountered by the seed after planting
to maintain the seed's viabliity and enable its germination, and

d contacting the polymer coated seed with the phytotoxic
agent

45 The method according to claim 44, wherein the polymer
coating 1s applied so that it directly contacts the seed without intervening
matenal between the coating and the seed

468 Phytotoxic agent treated plant seed having an improved
germination rate, each seed comprising a plant seed having a phytotoxic
agent deposited thereupon, and having a polymer coatng which Is free of
the phytotoxic agent located between the seed and the phytotoxic agent,
wherein the type of polymer and the coating thickness are designed to
block phytotoxic contact of the phytotoxac agent with the seed while
allowing suificient transfer of oxygen and moisture under environmental
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conditions normally encounterad by the seed after planting to maintain the

seed's viability and enable its germination
47 A plant that is grown from a seed that is treated by the

method according to claim 1
48 A method of producing an agronomic crop, the method

comprising the steps
a providing plant seeds of the agronomic crop that have been

treated by the method according to claim 1,

b planting the seeds and
c cultivating the planted seeds and plants that sprout from the

seeds
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ABSTRACT \

A method of improving germination rate in pesticide-treated plant
seeds involves forming a pesticide-free polymer coating on a plant seed
before treating the seed with a pesticide, where the type of polymer and
the coating thickness are designed to block phytotoxic contact of the
pesticlde with the seed while allowing sufficient transfer of oxygen to
maintain the seed's viability and sufficient transfer of moisture under
environmental conditions normally encountered by the seed after planting
to enable lts germination, and then treating the coated plant seed with a
pesticide Seeds that have been treated by this method, and plants that
are grown from the treated seeds are also described
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Practitioner's Docket No. 1739609058 (52837) PATENT
02-27-2003

IN THE UNITED STATES PAT
T LTI

Commissioner of Patents and Trademarks

102375253
Washington, D C 20231

ASSIGNMENT (DOCUMENT) COVER SHEET (37 C.FR. § 3.31)
Attached please find an assignment (document) for recordal.

IDENTIFICATION OF APPLICATION(S) AND/OR PATENT(S)
FOR ASSIGNMENT RECORDAL
@7 CFR §3.21 and 37 CER § 331(a)(4)
1 Ths aszignment is for the following patent applicetion and/or 1ssued patent

- 3 .
z
a. Provisional apphcation. 60/430,572, filed on December 3 2002 > o f-;
o gt
TOTAL OF APPLICATIONS AND/ORPATENTS ™ 2 o,
AND TOTAL FEE = S
[4p ] E =3
2. A. mwulnmbuofappmmdforpmuﬁmuﬂdeeowM@ < §
= £
B Thototal foo 3 (37 CF.R. Section 121(h)) o B
1 x $40 00 = $40 00
CERTIFICATION UNDER 37 CF.R. §§ 1.5(a) and 1 10*
{(Wher using Express Mail, the Express Mail label mumber is mandatory,
Express Mail cariification iz aptional.)
1 hexeby cortify that, on the date shows below this cormupandencs ks belng:
MAILING
with the Unlied Sitnics Fostal Service i s exvelope addvessed o the Commissionsr for Pateats, Wishington D.C. 20231
I CIFR §150) J7CFLA jLIO*
suificiont posiage as firsl class mail [ s "Expreas Mall Post Office in Addresses”
Pﬁ' Mailing Label No (masdatory)
D facgimile tranmnitted 10 the Patest and Trademark Offics, (703) ; : 2 2 ! ;
imre
m_ﬂl_‘ Aom A Ven
L C AN

(ops or print wams of person cartilying)

* inly the dats of fltng ( # 1 §) wiZl be b dote wead in a paiend ferm axfustweent calculation, ¥hough e diate an any certificass of mailing o
tronawiszion wder § 1.8 contimus 1 i ok o accownt in determining timalinezs. See § 1 703(. Constder Express Mall Past Offics 10
uhu-;mm' -

(81 6(d}) for the reply to be accordad the sorilest possibis Aling dase for patext term adfsxtment

Assignment (Document) Cover Shast—page 1 of 3
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Attached 13 check # 22509 m the amount of $40 00

Charge any additional fees required by this paper or credit any overpayment to
depostt account # 50-2548

A duphcate of this paper 1 attached.

NAME OF PARTIES CONVEYING INTEREST
B7 CFR §331(a)(1))

3 The perties conveymg mterest aro

Jawed Asrar
Viadmr O Bekker

Yrwer Dmg

NAME AND ADDRESS OF PARTY(IES) RECEIVING INTEREST
(37 C.F.R. § (0)2))

4 The nghts are bemg conveyed to
Monssanto Technology, LLC
800 North L mdbergh Boulevard
St. Louis, MO 63167

DESCRIFTION OF INTEREST CONVEYED OR
TRANSACTION RECORDED (37 C.F.R. § 3.31(s)(3))

5 The accompanymg document intends to accomphsh an assignment.

NAME AND ADDRESS OF PARTY TO WHOM
CORRESPONDENCE SHOULD BE MAILED (37 C.F.R. § 3.31 (s)(%)

6 Plcase address correspondence to

Name Charles E Dunlsp

Address Nelson Mullms Riley & Scarborough
Keenmn Building, Third Floor
1330 Lady Street
Columbia, SC 29201

Telephone No 864-250-2238
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DATE ASSIGNMENT (DOCUMENT) EXECUTED
@7 C.FR. §331(a)(7)

7 The attached assignment (document) was executed by Jawed Asrar, Viadimir O Bekker and Yiwe:
Ding on October 4, 2002

LANGUAGE OF ASSIGNMENT (DOCUMENT) TO BE RECORDED
8 The atiached document is m the English language
ORIGINAL DOCUMENT OR TRUE COPY SUBMITTED
9 Submilted herewrth 15 the ongmal document.
STATEMENT (37 CF.R. § 3.31(a)(9)) AND
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sattached copy is a true copy of the ongmal document.

Fal-. 19,2008

Dato Charles E. Dunlap
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Koenan Buildmg, Third Floor
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ATTORNEY DOCKET 17396/08058
51-21 (62837)

ASSIGNMENT

WHEREAS | the undersigned have made certain invention or inventons which are
disclosed in patent application(s) and/or provisional patent application(s) entitied

METHOD OF PROTECTING SEEDS TREATED
WITH A PHYTOTOXIC AGENT

the specification of which 18 being filed herewrth as a provisional application that is
identified as practhoner's Docket No 173968/08058

WHEREAS MONSANTO TECHNOLOGY LLC, having its address at 800 North
Lindbergh Bivd St Louis Missourd 63167 USA. a Corporation of the State of
Delaware 18 desirous of acquinng the entre nght, title and interest n and to sad
invention or mventions and any and all patents to be obtained therefor

NOW THEREFORE FOR GOOD AND VALUABLE CONSIDERATION the recept of
which is hereby acknowledged | do hereby sell assign and transfer to said
MONSANTO TECHNOLOGY LLC its successors and assigns, the entire nght title and
mnterest in and to said invention or inventions in any form or embodiment thereof and in
and to said application(s), and in and to any and all applicatons filed n any country
based thereon, including the nght to file application in countnes other than the country
of pnority filng under the provisions of any intemational convention also in and o any
and all improvements on said invention or inventons now or hereafter made by me/us
as employee(s) agent(s) or contractor(s) of saxd MONSANTO TECHNOLOGY LLC,
also the entire nght, title and interest in and to any and all patents including reissues
and extensions thereof to be obtained n any country upon said invention inventions or
improvements and any and all continuing applications, including divisional contnuaton
and continuation-in-part applications substitute applications, and applications claming
benefit of an earlier filed provisional applicaton which may be filed upon saud invention,
inventions or improvements in any couniry and

| hereby authonze and request the 1ssuing authonty to issue any and all patents on said
apphcation or applications to said MONSANTO TECHNOLOGY LLC as assignee of the
entire interest.

| further agree without any payment by MONSANTO TECHNOLOGY LLC, other than in
reimbursement of reasonable expenses | may incur to communicate to sa
MONSANTO TECHNOLOGY LLC s representatives or agents any facts relating to
said invention inventions or improvements, ncluding evidence for purposes of
interference, opposition or other legal proceedings whenever requested testfy in any
interference opposition or other legal proceedings whenever requested and execute
and deliver, on request all lawful papers required to make any of the foregoing
provisions effactive
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IN TESTIMONY WHEREOF | have hereto set my hand on the date set after my signature

Signature %&L Date [0[220 y

Name Jawed Asrar

Residence 149848 Royal Brook, Chesterfieid, MO 83017

stmeot __ /NISSOURI
Countyof S Aows S

+h

ontis 4™ dayor (clober 2002 before me personally
appearad Jawed Asrar t me known (o be the person who executed
the faregoing insttument and acknowiedged that he axecuted the
same as his free act and deed in testimony whereof | have hereto
set my hand and official seal on the day last above-wntten

8
Notary Public

My Commission expires __Q;ﬁdﬁ A0S

Pss? Sagyst? Pangs?

IN TESTIMONY WHEREOF | have hereto set my hand on the date set after my signature

Signature MM\L 0 Bawvine Date !0[0_4 [z.oaz

Name Viadimir O Bekker

Residence 32 Forsythia Lane, Olivette, MO 63132

State of missou 8|

County of Sy Aowis

On this w day of %‘ﬂ , 2002 before me personatly
appeared Viedimir O Bekkar to me known to be the person who executed
the foregolng Instrurnent and acknowledged thet he executed the

same as his free act and deed in teshmorny whereof | have hereto

set my hand and official seal on the day last above-written

Copl09 Stmnda

Notary Public
My Commission expires CTZ# ll, 8008

)
)
)




F @

IN TESTIMONY WHEREOF, | have hereto set my hand on the date set after my signature
Signature SQA. @" Date (O _/04-/ 22
Name Ymwe: Ding

Residence 423 Castle Pines Court, MO 63021

sasof TS SOU R ¢ ))
County of 8=l-kou1§ )

ontis 1™ dayor_ Ocolarc 2002 before me persanaly
appeared Yiwel Ding, 1o me known to be the person who executed
the foregoing Instrument and acknowledged that he executed the
same as his free act and deed n testimony whereof | have hersto
set my hand and official seal on the day last above-writien

MBSW -

Notary Public
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Practitioner's Docket No. 17396/09058 (52837) PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Box Assignments
Commissioner of Patents and Trademarks
Washington, D C 20231
ASSIGNMENT (DOCUMENT) COVER SHEET 37 CF.R. §3.31)
Attached plesse find an sasmgoment (document) for recordal.
IDENTIFICATION OF APPLICATION(S) AND/OR PATENT(S)

FOR ASSIGNMENT (DOCUMENT) RECORDAL
(37 CF.R § 321 and 37 CF.R. § 3.31(a)(4))

1 Thw asmgnment 18 for the followmng patent application and/or 1ssued patent:
a. Provisional applicatton 60/430 572, filed on December 3 2002

TOTAL NUMBER OF APPLICATIONS AND/OR PATENTS
AND TOTAL FEE

2 A The total number of applicetions and/or patents sdentrfied m this cover sheet 15 1
B. The total fee 18 (37 C.F.R. Section 1.21(h))
1 x $40 00 = $40 00

CERTIFICATION UNDER 37 CF.R §§ 1.8(s) and 1.10*
(When weing Express Matl, the Express Muil label monber 15 mandatory,

\wmﬂmmnqpmw
1 harcby cartify that, on the duin shown balow, this coneepondense Is being:
MATLING
with the Uniied States Postal Service i sn exvelope sddressed 10 the Consmissionsr for Patents, Wasltagios D.C. 20231
JTCIR. § 1.10(a) N CFR § LI
Wnﬁnm-ﬁdhﬂ O o3 "Expreas Mall Post Office 1o Addresses™
Mailing Labal No (mandutery)
TRANSMISSION
O faceiwile transmitted © the Prinet sod Trademark Offics, (703) ; : 2 2 ! ;
fops or print name of person cartifying)

* Only the diaie of fling ( § 1 &) Wil be iy e uzed In o patent term acfustment colculation, alfgh the dats on any certificats of mailing or
tronsmizvion under §1 8 continuss 0 be inken inio accont in detaraxining tiweliness. See § 1 703(). Consider Expraxs Madl Paxt Qffics o
Addrezsen (§1 10) o faesimils transmizeion (§ | 6(d)) for the raply (o Le accorded the earlisst poxxidis filling diate for potent term ocfustwent

Asngmnet (Docament) Cover Shoct—page ! of 3
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C. Payment of fee 18 made by
Attached 18 check # 22509 1a the amount of $40 00

Charge any additional fees required by this paper or credit any overpayment to
deposit account # 50-2548

A dupheste of this paper 1s attached

NAME OF PARTIES CONVEYING INTEREST
(37 CX.R. § 331(a)(1))

3 The parties conveying mterest are

Jawed Asrar
Viadmnr O Bekker

Yiwel Dmng

NAME AND ADDRESS OF PARTY(IES) RECEIVING INTEREST
@7CFR. § (2)2)

W~ 4 The rights are bemg conveyed to
Monsanto Technology, LLC
800 North Lindbergh Boulevard
St. Lows, MO 63167

DESCRIPTION OF INTEREST CONVEYED OR
TRANSACTION RECORDED (37 CFR. § 3.31(a)(3))

5 The accompanymg document mtends to accomphsh an assignment,

NAME AND ADDRESS OF PARTY TO WHOM
CORRESPONDENCE SHOULD BE MAILED (37 CF.R. § 331 (a)(5)

6 Plesse address comrespondence to

Name: Charles E. Dunlap

Address Nelson Mullms Riley & Scarborough
Keenan Buildmg, Third Floor
1330 Lady Strest
Columbia, SC 29201

Telephone No 864-250-2238

Asyigament (Document) Cover Shoat—page 2 of 3



DATE ASSIGNMENT (DOCUMENT) EXECUTED "? o\
@7 CF R §331()(T) V

7 The sitached asngnment (document) was executed by Jawed Asrar, Viadur O Bekker, and Yrwer
Ding on October 4 2002

LANGUAGE OF ASSIGNMENT (DOCUMENT) TO BE RECORDED
8 The aitached document s 1n the English language,
ORIGINAL DOCUMENT OR TRUE COPY SUBMITTED
9 Submitted herewrth 1s the ongmal documment.
STATEMENT (37 CFR § 331(a)(9)) AND
SIGNATURE (37 C.FR. § 331(a)(10))

10 To the best of my knowledge and belief, the foregomg mformation 18 true and correct and any
attached copy is a true copy of the ongmal document.

___Fad /P, 2008 ¥ -

Date
Nelson Mulhns Riley &
Keepan Building, Thard Floor
1330 Lady Street
Columbia, SC 29201

TOTAL NUMBER OF PAGES BEING SUBMITTED
11 The total number of pages being submitted, including documents is 6.

Asgigament (Docmmest) Cover Shost-page 3 of 3
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Practitioner’s Dockst No. 17396/09058 (51-21(52837)) PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Jawed Asrar Viadmir O Bekker and Yiwe:1 Ding

Application No. 60/430,572 Group No
Filed 12/03/2002 Exammer
For Method of Protectmg Seceds Treated with a Phytotoxic Agent
Box Assignment

Commissioner for Patents

Washington, D C 20231
CERTIFICATE OF MAILING UNDER 37 CFR. § 1.5(n)
I hereby certrfy that the attached comrespondence comprising
1 Fee Transmital Sheet (1 page)

2 Assignment (Document) Cover Sheet with duplicate (3 pages each)
3 Assignment (Document) (3 pages)

4 Check No 22509 for $40 00 (1 page)

5 Return Postcard (1 page)

18 being deposited with the Unrted States Postal Service, with suffictent postage, as first class mml m an
envelope addressed to

Box Assignment
Commussioner for Patents
Washmgton, D C 20231

on Feb. 18, 2003

VYon

ture of person ma paper

Certificass of Malling Under 37 CF.R § 1 Ea)—pege 1 of |



FEE TRANSMITTAL |00z
for FY 2002 o D ASTETSTE
First Namad Invenior
Patent fese are sutioct  snnusl revisbon. Examiner Name Not Rhowri
Group Art Unkt
\TOTAL AMOUNT OF PAYMENT | (§) 4000 | Ammey Dodket No._| 17396/00008 _ y
METHOD OF PAYMENT FEE CALCULATION |M
1 The Cammissionar Is Ivarsby suthoriesd 10 charge 3. ADDITIONAL FEES
Indicsiad fess and crecii wTy overptymenis fo. Large Small
Number 50 Fee Fes Fo Fae Fee Paid
Depost Code (%) Code {§) Fes Desaription
Acioumt e y3 O 106 130 208 63 Buchmpe Isis Ming fes or cath
17 &0 227 28 Guchage his provisionsl fling fes or
] s oot 1oam 117 cover shest
[[] Astomt cteims smatt sty stotin. 130 130 139 130 Non-Engish speclication
Tﬂw 147 2520 147 2820 For fing & requast for ax perle
Payment Enclosed 112 530" 112 020" Remeting publioation of SIR prior o
A e [] cemome ] 82 [J ome o s mm“ o
113 1.840° 113 1 840" Recuesting
FEE CALCULATION s " -
118 110 218 55 Extension for reply within frst month
1 z:mﬁ 110 400 216 200 Extansion for mply within second month
5:.3)' a-.g'- Few Description FeoPakd | 117 20 217 480 Extaraion tor rply withn el monit
W M0 W1 70 Lanyfngte 118 1440 218 720 Extension for reply within Sarth month
100330 209 163 Design fing e 120 15080 229 800  Estension for reply wilhin Dith manth
107 810 207 265 Plantfiing fee 119 320 219 180 Natios of Appanl
108 740 208 370 Relssus fiing fee 1 220 150 Fling & brief in mupport of an eppasl
114 160 214 60 Provisionel fing e 121 200 221 140 Raquest for oral hearing
138 1,510 1381510 Pethion i lefhus & public Lee procssding
aua‘ro'm.m 10 110 40 55 Peitibn®orevive unevokishis
2. EXTRA CLAM FEES Fou from 141 1280 241 640 Peliioniorevive uninkentional
& 142 1280 242 840 Uiy lssus les (or relaeus)
Totsl Claime Ea—!gx% 143 400 243 250 Dusign lssus foe
Gt 3. X 1| 144 820 244 310 Penthmmtee
Muliple Depencent 1 122 130 122 130 Petfions to the Cammissioner
123 80 123 50 Processing fes nder 37 CFR 1 17(g)
o Fon T roe Feo Y Pas Dasaripfien 125 180 120 160 Bubmission of i¥formation Diecioeure Sumt
Code (f) Cede () S1 40 881 40 Recoriing each patent assigrment per 40 00
M3 18 203 9 Climeinwwessof20 Proparty (tmes mamiber of ropariies)
m - 42 Independent clsles In @cess of 3 48 740 M8 270 Fingumibmissln utar il refactin
104 20 24 140 ve o com Fmtpreld 1 0 70 240 30 t:ﬂ:i::’mt:h
9 M 20 42 "::n-mm emmined (37 CFR§ 1 129(b))
10 18 210 9 -rm.,mdn 179 740 219 370 Fequest for Contivued Exsmination (RCE)
189 0200 189 B0 w-h—dlﬂ-m
o S
*or pusnber [ For Falssuss, ses sbove | "Reduced by Basle Fling Fes Pekd SUBTOTAL (3) K9 40 00

Statememnt: This form s eatimsied 0 teke 0.2 houn o complets. Time will vary
umummnmummumuhaﬂm
20231 DO NOT BEND FEES FORMB TO THI® ADDRESS. BEND TO: Assistant Comminslensr for Palants, Washingion, DC 20231

card Information and suthorization on PTO-2030.

whmdhm—.
U S. Pelant snd Trademnask Office
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Practitioner's Docket No. 17396/09058 PATENT

COMBINED DECLARATION AND POWER OF ATTORNEY

(ORIGINAL, DESIGN NATIONAL STAGE OF PCT SUPPLEMENTAL, DIVISIONAL,
CONTINUATION OR C-I-P)

As a below named inventor I hereby declare that.
TYPE OF DECLARATION

Thas declaratton 15 for an ongmal application.
INVENTORSHIP IDENTIFICATION

My resudence, post office address and citizenship are as stated below next to my name 1 believe that I am
en ongmal, first and jomt mventor of the subject matter that 1s claimed, and for which a patent 18 sought
on the mvention entitled

TITLE OF INVENTION
METHOD OF PROTECTING SEEDS TREATED WITH A PHYTOTOXIC AGENT
SFECIFICATION IDENTIFICATION
The specification was filed on November 10 2003 as Senal No 10/705 062, and 18 :dentified as Nelson
Mullins Riley & Scarborough attomey reference number 1739609058
ACENOWLEDGMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR

1 bereby state that I have reviewed and understand the cantents of the above-identsfied
specification, mcluding the claims, as amended by any amendment referred to above.

1 acknowledge the duty to disclose information, which 15 matenal to patentability as defined m
37 Code of Federal Regnlations, § 1.56

CLAIM FOR BENEFIT OF PRIOR US. PROVISIONAL APPLICATION(S)
(35U.SC §119(c))

I hereby claim the benefit under Title 35 United States Code, § 119(e) of any United States
provinional application(s) listed below

PROVISIONAL AFPPLICATION NUMBER FILING DATE
60/438,572 12103102

Declaticn end Power of Aomey—page 1 of 3
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I hereby appoint the following practitroner(s) to prosecute this application and transact all
busmess 1n the Patent and Trademark Office connected therewith

APPOINTED PRACTITIONER(S) REGISTRATION NUMBER(S)
Charles E. Dunlap 35124
T K Ball 42,287
George R. Beck 21 180
Gary M Bond 29,283
Grace L. Bonmer 32,963
Forchuisha M. Davis 48,371
Dennts R. Hoerper Jr 30914
Lawrence M. Lavm, Jr 30,768
Thomas P McBnde 32,706
Michzael ] Roth 29342
Joseph A. Schaper 30,493
Brin K Stierwalt 3213
Fredenick M Tnebe 52,300
Thomas B Kelley 29,938
Bradley S Kurtz 53165
E. Clifford Lawson 46,860
Hasheng Lu 53,241
Domna E. Scherer 34719
PamelaJ Sisgon 53,600
MarthaJ Yates 47 194
Mark C Dukes 32343
Nal C. Jones 35,561
CmgN Killen 35,218
Lloyd G Farr 38446
Michael E Wever 43984
Wesley D Few 47,560
Kyle M. Globerman 46 730
Robert § Thornas 52,284
Chad S Stover 54,471

Declaration ad Power of Attormey-page 2 of 3
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SEND CORRESPONDENCE TO DIRECT TELEPHONE C£LLS TO

Charles E Dunlap Charles E Dunlap

Nelson Mulhns Riley & Scarborough, LLP 864-250-2238

PO Box 11070

Columbna, SC 29211-1070

DECLARATION

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true and further that these statements were
made with the kmowledge that willful false staterments and the hike s0 made are pumshable by fine or
impnsonment, or both, under Section 1001 of Title 18 of the United States Code, and that such wilifiel

false statements may jeopardize the validty of the application or any patent 1ssued thereon

SIGNATURE(S)

Jawed Asrar
Inventor's ture W
Date Country of Citizenship US
Resldence 949 Royal Brook, Chesterfield, MO 63017
Post Office Address

|
Vladmir O Bekker
Inventor's signatare
Date Conntry of Citizenship US
Residence 32 Forsythia Lane, Olivette, MO 63132
Post Office Address

i
Yiwer Ding
Inventor s algnature
Date Country of Citizenship US
Residence 423 Castle Pines Court, Ballwin, MO 63021
Post Office Address

.|

Deciarabion and Power of Attormey—page 3 of 3
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Practitioner's Docket No. 17396/09058 PATENT

COMBINED DECLARATION AND POWER OF ATTORNEY

(ORIGINAL, DESIGN NATIONAL STAGE OF PCT SUPPLEMENTAL, DIVISIONAL,
CONTINUATION ORCIP)

As a below named mventor I hereby declare that.
TYPE OF DECLARATION
This declaration 18 for an onginal application
INVENTORSHIP IDENTIFICATION
My residence, post office address and citizenship are as stated below next to my name. I behieve that I am
an ongmal, first and joint mventor of the subject matter that 15 clmmed, and for whnch a patent 15 sought
on the mnvention entitled,
TTTLE OF INVENTION
METHOD OF PROTECTING SEEDS TREATED WITH A PHYTOTOXIC AGENT
SPECYIFICATION IDENTIFICATION
The specification was filed on November 10 2003 as Senal No 10/705 062, and 1s :dentified as Nelson
Mullms Riley & Scarborough attorney reference number 17396/09058
ACENOWLEDGMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR

I hereby state that I have reviswed and understand the contents of the above-identified
specification mcluding the clams, as amended by any amendment referred to above.

1 acknowledge the duty to disclose mformation, which 18 matenal to patentability as defined 1n
37 Code of Federnl Regulations, § 1.56.

CLAIM FOR BENEFIT OF PRIOR US. PROVISIONAL APPLICATION(S)
(35USC §119())

I hereby claum the benefit under Title 35 United States Code, § 119(e) of any United States
provanional application(s) hsted balow

PROVISIONAL APPLICATION NUMBER FILING DATE
60/438,572 12/03/02

Declaruion and Fower of Attoroey—page 1 of 3
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I hereby appoint the following practitoner(s) to prosecute this applicstion and transact all
buswiness 1n the Patent and Trademark Office connected therewith

APPOINTED PRACTITIONER(S)

Charles E. Dunlap
T K Ball
George R. Beck
GaryM Bond
Gmce L. Bonner
Forchisha M Davis
Denms R. Hoemer Jr
Lawrence M Lavm, It
Thomas P McBnde
Michzel ] Roth
Joseph A. Schaper
Brian K. Sterwalt
FredenckM Trnicbe
Thomas E. Kelley
Bradley S Kurtz
E. Chifford Lawson
Husheng Lu
Donna E. Schexer
PamelaJ Sisson
Mmtha] Yates
Muark C Dukes
NealC Jones
Crag N Killen
Lioyd G Farr
Micheael E. Wever
Weasley D Few
KyleM Globerman
Robert S Thomas
Chad § Stover

REGISTRATION NUMBER(S)

35124
42,287
21 180
29,283
32,963
48,371
30,914
30,768
32,706
29,342
30,493
33213
52,300
29938
53165
46,860
53,241
34,719
53,600
47 194
32,343
35,561
35,218
38,446
43 984
47,560
46,730
52,284
54,471

Declamation and Power of Attomay—page 2 of 3



SEND CORRESPONDENCE TO DIRECT TELEPHONE Cg TO

Charles E. Duniap Charles E Dumlap
Nelson Mulhing Riley & Scarborough LLP 864-250-2238
PO Box 11070

Columbaa, SC 29211 1070

DECLARATION

1 hereby declare that all statements made heremn of my own knowledge are trus and that all
statements made on mformation and belief are belicved to be true and further that these statements were
made with the knowledge that willful false statements and the liks so made are punushable by fine or
mmpnsonment, or both, under Section 1001 of Title 18 of the Unrted States Code, and that such wiliful
false statements may jeopardize the validity of the apphcation or any patent 1ssued thereon

SIGNATURE(S)
Jawed Asrar
Inventor's signature
Date Country of Citizenship US
Residence 14949 Royal Brook, Chesterficld, MO 63017
Post Office Address

Viadmr O Bekker

Inventor's signature _‘AL;“_J:*_\A-_H_& 0, Beriug

Date Country of Citizenship US
: 325

Residence orsythus Lane, Olivette, MO 63132
Post Office Address
L |
Yiwei Ding
Inventor's signature
Date Country of Citizenship US
Residence 423 Castle Pmes Cowxt, Ballwm, MO 63021
Post Office Address
—

Declastion and Fower of Attorasy—page 3 of 3
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Practitioner's Docket No. 1739609058

COMBINED DECLARATION AND POWER OF ATTORNEY

(ORIGINAL, DESIGN NATIONAL STAGE OF PCT SUPPLEMENTAL, DIVISIONAL,
CONTINUATION OR C-I-P)

As 8 below named mventor I hersby declare that
TYPE OF DECLARATION
Tius declaration 18 for an onginal apphcation
INVENTORSHIP IDENTIFICATION
My residence, post office address and citizensiup are as stated below next to nxy name. 1 believe that I am
an onginal, first and jount inventor of the subject matter that 18 clmmed, and for wiich a patent 15 songht
on the nvention entitled
TITLE OF INVENTION
METHOD OF PROTECTING SEEDS TREATED WITH A PHYTOTOXIC AGENT
SPECIFICATION IDENTIFICATION
The specification was filed on November 10, 2003 as Senal No. 10/705,062, and is identified as Nelson
Mulhns Riley & Scarborough attorney reference mumber 17396/09058
ACENOWLEDGMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR

I hereby atate that I have reviewed and understand the contents of the above-identdfied
spectficahion, mcluding the clmms as amended by any amendment referred to above,

I acknowledge the duty to dusclose information, which 18 matenial to patentability as defined 1n
37 Code of Federal Regolations § 1.56

CLAIM FOR BENEFIT OF PRIOR US. FPROVISIONAL APPLICATION(S)
(35USC §11%e))

I hereby claim the benefit under Title 35 United States Code, § 119(e) of any United States
provisional apphcation(s) hsted below

PROVISIONAL APPLICATION NUMBER FILING DATE
60v438,572 12/03/02

Duclarstion and Power of Atsorney—pagn 1 of 3
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I hereby appomt the followmg practitioner(s) to prosecute this application and trangact all 'l/\
business in the Patent and Trademark Office connected therewrth

APPOINTED PRACTITIONER(S)

Charles E. Duniap
T K. Ball
Gearge R. Beck
Gary M Bond
Grace L. Bonner
Forchisha M Davis
Deams R. Hoerner Jr
Lawrence M Lavm, Jr
Thomas P McBnde
Michael J Roth
Joseph A. Schaper
Bran K. Stierwalt
Predenick M Tnebe
Thomes E. Kelley
Bradley S Kurtz
E. Chifford Lawson
Hasheng Lu
Domna B. Scherer
PamelaJ Sisson
MarthaJ Yates
Mark C Dukes
Neil C Jones
CraigN Killen
Lloyd G Farr
Michee] E Wever
Wesley D Few
Kyle M Globerman
Robert S Thomas
Chad S Stover

REGISTRATION NUMBER(S)

35124
42,287
21 180
29,283
32,963
48371
30,914
30,768
32,706
29342
30493
33,213
52,300
29938
33165
46,860
53,241
34,719
53,600
47 194
32343
35,561
35218
38,446
43984
47,560
46 730
52,284
54,471
Declarahion and Fower of Attornsy--page: 2 of 3



SEND CORRESPONDENCE TO DIRECT TELEPHONE Qﬁ TO

Charles E. Dunlap Charles E. Dunlap
Nelson Mulling Riley & Scarborough, LLP 864-250-2238
PO Box 11070

Colamba, SC 29211-1070

DECLARATION

Y hereby declare that all staternents made herean of my own knowledge are true and that all
statements made on mformation and belief are believed to be true, and further that thege statements were
mads with the inowledge that willful false statements and the hie so made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the Unsted States Code, and that such willful
false statements may jeopardize the vahdity of the application or any pateat 18sued thereon

SIGNATURE(S)

Jawed Asrar
Inventor's signatore
Date Country of Qitizenship US
Residence 14949 Royal Brook, Chesterfield, MO 63017
Post Office Address

]
Viadmur O Bekker
Inventor's signatore
Date Country of Citizenship US
Residence 32 Forgythia Lane, Olivette, MO 63132
Post Office Address
Yiwe: Ding ‘ ) @5
Inmtm" V\é

Country of Cltizenship US
423 Castle Pnes Court, Ballwm MO 63021

Polt Oﬂlce Address

|

Declaratim anx] Power of Attoamey—page 3 of 4
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FTRADEMARK COFPce
i
AR
APPLICATION NUMBER | FILING DATE | GRP ARTUNIT | FiL FEE RECD JATTY.DOCNET.NG| DRAWINGE | TOT CLAMS | IND CLAMS

60/430 572 12/03/2002 180 17358/09058 7

CONFIRMATION NO 2422
Chartee E Duniap FILING RECEIPT

1330 Lacy Sreet LI LN

Columbla SC 20201

Date Malled 01/02/2003

Recsipt Is acknowledged of this provisional Patent Appilication it will not be examined for patentability and will
become abandoned nat leter than twelve months after its fiing date Be sure to provide the US APPLICATION
NUMBER FILING DATE NAME OF APPLICANT and TITLE OF INVENTION when inquiing ebout this
application Fees transmited by check or draft are subject to collection Please verlfy the accuracy of the date
presented on this recelpt. if an emor 13 noted on this Flling Receipt, please write to the Office of Initial
Patent Examination s Filing Recelpt Corrections, facsimlle number 703 746-0195 Pleass provide a copy of
this Filing Receipt with the changes nated thereon I you received a "Notice to File Missing Parts” for this
application, please submit any corrections to this Flling Receipt with your reply to the Notica When the
USPTO processes the reply to the Notice, the USPTO will generate another Filing Recalpt Incorporating
the requested cormections (if appropriate)

Applicant(s) R EcElVED
Jawed Asrar Chesterfield MO
iy S e e e
6 2003
¥ Required Foreign Filing License Granted 12/31/2002 goEstaglr %ll}ggg
Projectad Publication Date None applcation is not eligible for pre-grant publication
Non Publication Request No
Early Publication Request No "Docketed for"
03 d NO3 - FF
Title 030803 - FE/ (onvemr
Method of protecting seeds treated with a phytotoxic agent o6 d:‘}:;

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5 11 & 5.15
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The applicant has been granted a icense under 35 U8 C 184 if the phrase "IF REQUIREE FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this fonm Such lcenses are issued In all applications where
the conditions for issuance of a icense heve been met, regardiess of whether or not a ficense mey be required as
set forth In 37 CFR 5 15 The scope end Imitations of this ficense are set forth In 37 CFR 5 15(a) unless an earfler
license has baen izsued under 37 CFR S 15(b) The icense 1s subject to revocation upon wriiten notification The
date Indicated Is the effeclive date of the icense unless an earfler lcense of similar scope has been granted
under 37 CFR5 13 or5 14

This icense Is to be retalned by the icensee and may be used at any ime on or after the effective date thereof
uniess it 1s revoked This license Is automatically transferred to any releted appliications(s) filed under 37 CFR
1 53(d) This icense Is not retroactive

The grant of a icense does not in any way lessan the responsibliity of a icenses for the secuilly of the subject
matter as Imposed by any Government contract or the provisions of existing lews relating to esplonage and the
nationel securily or the export of technical data Licensees shoukl apprise themeselves of current reguiations
especially with respect to certain countrles of other agencles particularly the Office of Defense Trade Controls
Depariment of State (with respect to Arms Munitione and Implements of War (22 CFR 121 128)) the Office of
Export Administraton Department of Commerce (15§ CFR 370 10 (f)) the Office of Foreign Asaets Control
Department of Treasury (31 GFR Parts 500+) and the Depariment of Energy

NOT GRANTED

No ficense under 35 U S C 184 has besn granted at this tme If the phrase "IF REQUIRED FOREIGN FILING
LICENSE GRANTED DOES NOT appear on this form Appiicant may still petition for a Bcenss under 37 CFR
512 if a license Is desired before the expiration of 8 months from the filng date of the application If 6 months
has lapsed from the fiing date of this application and the Jcensee has not recslved any Indication of a secrecy
order under 35U S C 181 the censee may foreign file the appiication pursuant to 37 CFR 5 15(b)
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UNITED STATES PATENT AND TRADEMARK OFFIGE

APPLNO HL#D%E’" ARTUNIT | AL FEE RECD ATTY.DOCKET NO Igwum TOT cuMs | IND cius
10/705 082 11M0/2003 3643 1440 17386/08058 7 48 2
CONFIRMATION NO 3888
S
Columbla SC 28211-1070 12380893

Date Malled 04/15/2004

Recelpt Is acknowledged of this regular Patent Application It will be considered in Its order and you will be
nofified as to the reaults of the examinaton Be sure to provide the U S APPLICATION NUMBER FILING DATE
NAME OF APPLICANT and TITLE OF INVENTION when inquiring about this application Fees transmitted by
check or draft are subject to collection Please verlfy the accuracy of the data presented on this recsipt If an
error is noted on this Filing Receipt, please write to the Office of Initial Patent Examination s Filing
Receipt Corrections facsimile number 703 748-3195 Please provide a copy of this Filing Recelpt with the
changes noted thereon If you received a "Notice to File Missing Parts™ for this application, please submit
any cormrections to this Flling Receipt with your reply to the Notice Whan the USPTO processes the reply
to the Notice the USPTO will generate another Flling Receipt Incorporating the requested corrections (if
appropriate)

Applicant(s)
Jawed Asrar Chesterfleild MO
Viadimir O Bekker Olivette MO
Yiwel Ding Baliwin MO

Assignment For Published Patent Application
Monsanto Technology LLC St Louls MO

Domaestic Priority data as claimed by applicant

This appin claims benefit of 60/430 572 12/03/2002 R ECE Iv
Forelign Applications ®

i Required, Foreign Filing License Granted 02/10/2004 ‘m ! 9 m
ole on NELSON myy ¢
Projectsd Publication Date 08/24/2004 COLUMB)A OFF:gg

Non-Publicatlon Request No

Early Publication Request No

Title K ~ e
Mathod of proteching seeds treated with a phytotoxic agent I")ct =

_Zj_'_sﬂ_b.‘kl":-"-’ﬁe
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Preliminary CI::; /lﬁ (2 \6

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5 11 & 5 16

The applicant has been granted a Ecense under 35 US C 184 If the phrase IF REQUIRED FOREIGN FILING
LICENSE GRANTED followed by a date appears on this form Such licenses are issued In alf applications where
the conditions for Issuance of a icense have been met regardiess of whether or not a license may be required as
set forth In 37 CFR 5 15 The scope and hmitations of this Icense are set forth n 37 CFR 5§ 15(a) unless an earfler
lcense has bean lasued under 37 CFR S 15(b) The Ecense Is subject to revocation upon written notification The
dats Indicated ls the effective date of the license unless an earler icense of similar scope has been granted
under 37 CFR5 13 or 5 14

This Rcense Is to be retalned by the licensee and may be used at any ime on or after the effective date thereof
unless It ls revoked This Icense Is automatically transferrad to any related applicatons(s) flled under 37 CFR
1 §3(d) This license is not retroactive

The grant of a license does hot In any way lessen the responsibliity of a licensee for the security of the subject
matter as Imposed by any Government contract or the provisions of existing laws relating to espionage and the
national security or the export of technical data Licensees should apprse themselves of cumment regulations
especially with respect to certain countries of other agencles particularly the Office of Defense Trade Controls
Department of State (with respect to Arms Munitions and Implements of War (22 CFR 121-128)) the Office of
Export Administration Department of Commerce (15 CFR 370 10 ()) the Office of Forelgn Asseis Control
Department of Treasury (31 CFR Parts 500+) and the Department of Energy

NOT GRANTEDR

No ficense under 35 US C 184 has been granted at this ime If the phrase IF REQUIRED FOREIGN FILING
LICENSE GRANTED" DOES NOT appesr on this form Applicant may siill petition for a license under 37 CFR
512 if a icense Is desired bafore the expiration of 8 months from the filing date of the application If 8 months
has lapsed from the filng date of this application and the Icensee has not received any indication of a secrecy
order under 35U S C 181 the hicensea may foreign file the application pursuant to 37 CFR 5 15(b)



PATENT COOPERATION TREA#

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)
Appicant, fie reference Notficalion of Tranamittal of international Gaerch Reporn
" O genre FOR FURTHER ﬁ-ﬁ:nPcTAM)uwlumw hem 5 balow
17396/09181 ACTION _ e
imemational application No. intemational fllng dais (day/montfvyeer) (Eariiest) Priority Dais (dayfmanth/ysar)
PCT/US 03/36178 14/11/2003 03/12/2002
Applcant

MONSANTO TECHNOLOGY LLC

mulmnmmmponmmmwnmmm Bearching Autharity and is tranemitied o the applicant
according 1o Article 18. A copy ls being tranamitiad ©o the Intarnational Buresu

This insmational Bearch Report consisls of a iotal of [ shoata,
Itis aiso accompanied by a copy of sach prior st document cited in this repart.

1 Baals of the report
With regard to the the intemalional search was camriad out on the basis of the nlemational appilcation In the
. mnm'ﬁ""ﬂ unioss ounerwise indicated undar this item

D ﬂWMNWNMMMNIMHhHMMWHﬂ

contained In the inemational application In written form

fled together with the inlemational application 1 camputer reacabie form
fumishad subsecuently 1o this Authority in written form

fumished subssguently to this Authorlty in computer reacle form

the siatement that the subsaquently lumished writien ssquenca does not go beyond the deciosure In the
imsmational appiication as fled has been fumushad. g ®

::‘m.ll'll“mmhmmm ie identical 10 the writien sscuence liating has been

Cartain ciaima were found unssarchable (Bse Dox 1)
Unity of inveniion is lncking (sse Bax H)

00 0O O0O0000

4. With regand 1 the title,
[X] the wxtis approved as submitied by the appiicent.
[[] the text has been established by this Authorlty % read as follows.

6. With regard 0 the abstract,
the taxt is approved as submitied by the applicent.

tha fext has been estabished, acconding 1o Fuks 38.2(b) by this Authority ae It appeers in Box Bl The spplicant
T 8 TNt o T Gaie o e of T8 reare Al SBCl ot i ComioS & v Aoy Y

% The figus of the drawings 1 be publshed with the abstract is Figue No —_—
[[] assuggestad by the spplcant. [X] None of the ngures.

[] beceuss the appicant faled to suggest a figure.
[[] because this igure bettar characierizes the invention.

Form PCTABA/210 {firet sheet) (July 1068)
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Appiication Mo

PCT/US 03/36178

T A
A ne
According o intemafions] Petent Classification (IPC) or 10 both national cissalficetion and I°C
B. RELDS BEARCHED
Minkmum documsntaiion searched (casalication systew folowsd by cisssiication symibols)
IPC 7 AGIC
Documaniation sssrched other than minkmum documantstion 1o the extent that such docunams e inchicded In the faldy sesrchad
Elecironic dxta base consulied during the international ssarch (neme of dala bass and, whers practical, asarch tenm usad)
EPO-Internal WPI Data, PAJ
€ DOCUMENTS CONBIDERED TO BE RELEVANT
Category | Ghation of docunant, with indicalion, whers approprisia, of ihe reigvani pessagas Relovant to clalm No.
X US 6 199 318 Bl (BALACHANDER NATARAJAN ET 1-48
AL) 13 March 2001 (2001-03-13)
cited 1n the application
column 2, 1ine 7-10
column 13, 1ine 52 —columm 17, 1ine 38
Y US 4 383 391 A (THOMAS NORMAN ¥ ET AL) 1-46
17 May 1983 (1983-05-17)
X column 1, 1ine 66 —coluan 5, 1ine 44 47,48
Y WO 02/080675 A (MONSANTO TECHNOLOGY LLC 1-46
,ASRAR JAWED (US), DING YIWEI (US))
17 October 2002 (2002-10-17)
X page 5, 1ine 16 -page 22, 1ine 18 47,48
A US 5 876 739 A (CHEN YUGUANG ET AL) 1-46
2 March 1999 (1999-03-02)
X column 1, 1ine 29 -column 8, 1ine 23 47,48
-f—
m Furiher documents are fisted in he continumtion of bax C. E Putant tamily metmbers are Bsted In annex.
Speacial calegreiss of clisd decurnenis — date
A docarmantcafving 1t ganara s of the art which e et TS 1o aratanc s privcels of oy v iertinG
-l cannat be considered novel or cannot be conakiensd 1
L documant muuu mmm _ﬂm. invaive an inventive 52ap whan the document I taian alone
“"'"""'F""'"‘"’“ Y b omakiaratI 10 e o b slep whan the
o mmnmnmam exhibition or dooument ia combinad with one or mom other such docu-—
m;nmmmh- perion ahillad
""'&“:'.."..s""..:‘#&"&‘.l?"‘“’" Mg cte bust A document member of the sama paterd famly
Date of Be actual compiation of 1he inlamatione sesarch Dute of maling of the intemational sserch repon
30 April 2004 13/05/2004
Nama and raaling acddress of the (BA Authorised olicer
Europesn Puleni Offica, P.B. 5870 Paleniinan 2
NL - 2580 HV Al
e g . 31651 epoed, schlichting, N

Fomm FCTABARIO isveurnd shast) Ly 004}
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C{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory | Clasiion of documend, with indication whare approgrisie, of the misvant passagas Ralwvant 1o claim No.
A EP 0 091 213 A (FMC CORP) 1-46
12 October 1983 (1983-10-12)
X page 3, 1ine 23 -page 4, 11ne 22 47,48
A FR 2 777 421 A (SEPPIC SA) 1-46
22 October 1999 (1999-10-22)
X page 5, 1ine 3 -page 9, line 9 47,48
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INTEENATIONAL SEARCH REPORT
Information on patent family menbars

PCT/US 03/36178

Al

Patant document Publication Patont family Publication

dliad In search raport dais mambar(e) dale

US 6199318 Bl 13-03-2001 AU 5697298 A 03-07-1998
CA 2274643 Al 18-06-1998
DE 69716125 D1 07-11-2002
DE 69716125 T2 05-06~-2003
DK 949975 T3 10-02-2003
EP 1238714 Al 11-09-2002
EP 0949975 Al 20-10~1999
JP 2001507726 T 12-06-2001
WO 9825710 Al 18-06-1998
US 2003147946 Al 07-08-2003
US 2001014310 Al 16-08-2001

US 4383391 A 17-05-1983  NONE

W0 02080675 A 17-10-2002 BR 0208147 A 02-03-2004
EP 1370136 Al 17-12-2003
WO 02080675 Al 17-10-2002
Us 2002134012 Al 26~09-2002

us 5876739 A 02-03-1999 US 5849320 A 15-12-1998
US 2002177526 Al 28-11-2002

EP 0091213 A 12-10-1983 AT 37469 T 15-10-1988
Al 555539 B2 02-10-1986
AU 1311783 A 13-10-1983
BG 41996 A3 15-09-1987
BR 8301568 A 06—-12-1983
DE 3378100 D1 03~-11-1988
EP 0091213 A2 12-10-1983
ES 8504431 Al 16-07-1985
GR 78154 Al 26-09-1984
HU 196687 B 30-01-1989
MX 161138 A 07-08-1990
RO B7228 Al 30-12-1985
ZA 8302408 A 28-12-1983

FR 2777421 A 22-10-1999 FR 2777421 Al 22-10-1999

Foam FCTASA/Z10 {paiart lamily svws) (Jenusry 2004)
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PATENT COOPERATION TREATY ’b?//f

From the RECEIVING OFFICE
T PCT
CHARLES E. DUNLAP
:.‘ 0 BOX :‘.'%I-;IBINS RILEY & UGH LLC NOTIFICATION OF THE INTERNATIONAL
COLUMBIA, SOUTH CAROLINA 28211 APPLICATION NUMBER AND OF THE
INTERNATIONAL FILINGDATE
(PCT Rule 20.5(c))
Duic of malling
emeniee) D4 JAN 2004
Appliest 3 or agent 5 flle reference
1739808181 IMPORTANT NOTIFICATION
Tniemational applicauion No. Inuemalional filing duis (deymawdyear) | Prionty daie (demorihea)
PCT/USO3/38178 14 Nov 2003 03 Dec 2002
Apphcant
MONSANTO TECHNOLOGY LLC
“Title of the mventlon

METHOD OF PROTECTING SEEDS TREATED WITH A PHYTOTOXIC AGENT

1  Thespplicant lshereby nolified thal the iniemalonal spplicatyon has been sccorded the micrmational spplication numberand the
Intamstional fTing dets indiesed shove.

2 Theupplicantisurshor notifled ihal therecond copy ofibe niemationalapplicaion 42 1 JAN 2UUS
[X] wesisnmmiuediothe nemational Burcau on

D has not yet been ransmitied i the imemational Bureau for the reason Indicaled betow and a copy of thisnotiflcation
has boen seni in the Internalional Bureay®

D becsuse the nacessary national security closrance has not yel been oblamed.
[] tecmme e sabespacited

* Thelnteraational Bureay moniton the trmnsmilal of the record copy by the recelving OfMice and will nallly the rpphicant (with
Form PCTAB/30% Joliisrecepl. Should the record copy not have been recelved by thoexpimtionof 14 months lremithe priority
daiz, thaIntzmetiona i Buresu wall notl (y thespplicant (Rule 22. 1(<)).

3 FOREIGN TRANSMITTAL LICENSE INFORMATION Complated by MH

D Additlonal license for foveign trenamatial not required. This subject medier s covered by a [lcense already granied or
the cquivalom 1 5. national application. Refer (o Lha licenss for infonmetion eoncerming 11x scone.

D Licensa for foregn irmsmtal not requered. 37 CFR. 5 Ll{o)1) ar 37 CFR 51 {e)2). However & license may be
required for addhiuonal subyect matiar See 37 CFR 5 15(b).

[X] Poregn ranamiisi isanse granied. 35U S.C. 184,37 CFR$ 11 on
] s7cmsism [*¥] s7cmsism

Name snd mailing addres of the recelving Office

Mail Swp PCT Conmmisalonar for Pemnts
P.O Box 1450, Alexanciria, VA 212313-1450

15 Jan 2004
{dms)

Faeslmile No. 703-305-3230

Form PCT/ROV105 (July 1992)
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PATENT COOPERATION TREATY Aj ,,ﬂfﬁ

From the INTERNATIONAL BUREAU

PCT To
NOTIFICATION OF RECEIPT OF
NELSON MULLINS RILEY &
RECORD COPY SCARBOROUGH LLC
(PCT Rule 24.2(a)) FO Box 11070

Columbla SC 29211

R ECE'VED United States of America

Dete of malling (dey/month/year) 01
30 January 2004 (30.01 2004) FEB 1 7 IMPORTANT NOTIFICATION

Apgplicant’s or sgent’s flle reference N'EtSBN'MUtHNs internetional sppiieation No.
1720609181 | XMpk. COLUMBIA OFFICE|  pcTrus2003/m38178

Tbll.p:lumllhonhv notified that the Intsmational Bureav has received the record copy of the Imernationa) appliostion as
detalled below

Nama{s) of the applicant(s) and State{s) for which they sre sppilcants
MONSANTO TECHNOLOGY LLC (for sll designated States except US)
ASRAR, Jawed et al {for US)

Imsmational filing date 14 November 2003 {14 11 2003)

Priority date{s) claimed 03 December 2002 (03 12.2002)
of receipt of the record

DY the Imomutional Buress: Y 23 January 2004 (23 01 2004)

List of designated Offices

AP BW GH GM KE,LS MW MZ,SD SL,SZ,TZ UG ZM,ZW

EA AM,AZBY KG KZMDRU TJ TM

EP AT BE BG,CH CY CZ,DE,DK.EE.ES F! FR GB GR HU IE IT LU MC,NL,PT RO SE,SI.SK,TR

OA BF BJ CF CG Ct CM GA,GN GO,GW ML.MA,NE,SN TD TG

National AE,AG,ALAM,AT,AU.AZBA,BB BG,BR BW BY BZ,CA,CH CN CO CR CU CZ,DE,DK,DM
DZEC EE,EG ES FI GB GD GE,GH GM HR HU ID IL,IN,IS,JP KE,KG KP KR KZLC LK,LR LS,

LT LU LV MA,MD MG MK,MN MW MX,MZ, NI NO N2,0M PG PH PL,PT,RO RU SC SD SE,SG,SK,SL,
SY,TJTM TN TR TT TZ,UAUG,US UZVC VN YU,ZA.ZM,ZW

ATTENTION

The applicant should carefully check the data appsaring In thia Notificstion. In case of any discrepanay between these data
and the mdicztions in the intemational applioation, the spplicant should Immedistsly inform the imemational Bureau

In adkdiion, the applicent’s sttontion ls drawn to the information contained In the Annex, reiating to
[X] tme timits for emtry Into the nationel phase  soe updated Importart informetion (as of April 2002)
[[] confirmation of precsutionary designations 0t apsilcsbie)
[X] requirements regarding pricrity doouments f sppiicsble)

A copy of thia Netifioation Is being sent to the recelving Office and to the International Searching Autharity

The International Bursau of WIPO Authorized officer-
M, chemin des Colombettes Héléne CAMPIN (Fax 338 8970)
1211 Geneva 20, Swhzeriand
Faosmile No. (41-22) $38.86.70 Talaphone No. {41 22) 338 8718

Form PCTAR301 (April 2002) 008079365



| application No.
7 ¥

INFORMATION N TIME LIMTS FOR ENTERING THE NATIONAL PHASE 1}

The applioant |s reminded that the "nstional phasa™ must be enterad before sach of the designated Officss indlosted on
the cover shost of this Notlification by paying national fees and fumishing transistions, as presonbed by Articles 22 and 38 and
the apphaabls national lawa. In addition the appiicant may also have to comply with other spacisl reguirernents applicable
In certain Offices. it Is the applicant’s responsibiiity to ansure the necessary steps to enter the national phass are takan in a
timely fashlon. Most Offices do not lssue reminders to applicants in connection with the entry irto the national phasa

The appiicable thme timik for entering the nationsl phase will subject to whst Is sald in the following paragraph, be
30 MONTHS from the pnority date not only in respect of any elected Office where ademand for International preliminary
axamination ls filed before the axpiration of 18 months from the priority date (see Article 38{(1)) but also In respect of any
designatad Offics, In the absance of filing of such demand, where Article22({1) a3 modified with effect from 1 April 2002
applies In respect of that designated Office. For further detalis, see PCT Gazette No. 4472001 of 1 November 2001 pages 18028,
18832 and 19834, as well as tha PCT Newslettsr October and November 2001 and February 2002 issues.

in practice tima Emiks other than the 30-month tima [mit will continua to apply for various poriods of ttme, In respect of
oertain designated or elsctad Offices. For regular updates on the applicable time Bmits (20,21 30 or 31 months, or ather
time Emit), Offioe by Office, refor to the PCT Gazetts(™ Seotion V™ part published on a weekly basls), to the PCT Nowslotter
{on a monthly basis) and to the relevant National Chapters In Volume i of the PCT Applioant’s Guids (the paper version of
which is updated usually twics a year and the Internet version of which Is updated usuaily ona weekly basls). Finally a
oumulative table of all applicable time Himits for entering the nationa! phese Is avaliable from WIPQ's Intemnet site, via links
from various pages the sits Including thoss of the Gazotte, Newsistter and Guide, st hitp //www wipo.int/pet/enindmxc.html

Information about the requirements for filing a demand for intermnstional preliminery examination Is sst outinthe PCT
Applioant’s Quides, Volume VA, Chapter DC  Nota that only an spplicant who Is a nationsl or resident of a PCT Contracting
Strte which is bound by Chapter 1| has the rigitt to flle 8 demand for iImtermnstional preliminary sxamination (st present, all
PCT Contracting States are bound by Chapter I}

CONFARMATION OF PRECAUTIONARY DESIGNATIONS

This notifioation lists only specifioc designations made under Rula 4.8(a) In the request. ht Iz important to cheok that these
deslgnations are correct. Errom in designations can ba oormected whaere precautionary designations have bsen made under
Rule 4.6{()- The applicant is hareby reminded that any precautionary designations may be confirmed according to Rule 4.8(c)
before the axpiration of 16 months from the priority dete (this time limit may not be extended) I itis not confirmed, it will
sutomatioslly be regarded as withdrawn by the applloant. There will be no reminder and no Invitstion. Confirmstion of a
designation consists of tha filing of a notice specliying the designated State concernad (with Indication of the kind of pratection
or trastment desired) and the payment of the designation and confirmation fees. The Notioe of confirmation and paymemt
must reach the recsiving Offics within the 16-month time limit

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For appiloants who have not yet compiled with the requirements regarding priority doouments, the following |s racalled.

Where the priority of an sarfier national, regional or Internationa! application Is claimed, the applioant must submit a copy
of the ssld ssariler appliostion, certifled by the authority ‘with whidh it was filed ( "the prigrity document™) to the recalving Office
{which will tranamit it to the intermnational Bureau) or direotly to the Intsrnational Bureau before the expiration of 18 months from
the priority date, provided that any such priority dooument may still be submiited to the Intemational Bureau before that dates of
intsmational publication of the international applioation in which cass that dooument will be considered to have bean recsived
by the iIntemstional Bureau on the isst day of the 18-month time limit {(Rule 17 1{a)).

Whers the priority dooument is lssued by the recsiving Office, the appiloant may Instsad of submitting the priority
dooument, request ths recsiving Offics to prepare and tranamit the priority documant to the Intesnational Bursau. Such request
mutbot::d-hdor,lun expiration of the 16-month ime limit and may be subjscted by the recaiving Offics to the payment
of a foa (Rule 17 1(b)).

H the priority document cancemned Is not submitted to the International Bureau or H the request to the recelving Office
1o prepare and transmit the priority document has not baen made (and the correspanding fee, If any pald) within the appticabls
time limit Indicsted under the preceding paragraphs, any designsted State may disregard tha priority claim provided thet no
designatad Office may disregard the priority olalm conoomned before giving the applicant an opportunity upon entry into the
national phase to furnish the priority document within the time limit which Is reasonable under the circumatances.

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 18-month time
Kmikt is the filing date of the sarilest sppliostion whose priority Is clalmed.

Form PCTAB/301 (Annex) (April 2002) 008070385



RECElVED ® ¢ PCT/US2003/035178

PATENT COOPERATION TREATY '
FEB 17 204 JA

From the INTERNATIONAL BUREA

NELSON MULLINS
CE PCT T
COLUMBIA OFFl
NOTWICATION CONCERNING NELSON MULLINS RILEY &
SUBMISSION OR TRANSMITTAL SCARBOROUGH LLC
OF PRIORITY DOCUMENT PO Box 11070
(PCT Administrative Instructions, Section 411) Columbla SC 28211
United States of Amarics
Date of mailing {day/month/year)
05 February 2004 (05 02 2004)
Agplicant's or agent’s file referencs
17396/09181 WF# IMPORTANT NOTIFICATION
inwnational spplicetion No. International flling date (day/month/year)
PCTAIS2003/036178 14 November 2003 (14.11 2003)
nermnational publication date (day/month/year) Priority date (day/month/year)
Not yet published Decamber 2002 (03 12 2002)
Applicant

MONSANTO TECHNOLOGY, LLC et al

1 By means of this Form, which replaces any previously lssusd notification concerning submission or transmittsl of priority
documents the applicant is hereby notified of the dats of recsipt by the Intemnetional Buresu of the priority document(s}
relating to all sariler applicstion(s) whose priority ks olaimed. Unless otherwise Indiosted by the lottars "NR"® In the
right-hand column or by an asterisk appesring next to a date of recelipt, the priority dooument conosmed was submitted or
tranamitted to the international Bureau In compliancs with Rute 17 1{a) or (b).

2  (Hspplicable) The letters “NR™ sppearing In the right-hand column dencts a priority docunent which, on the date of maling
of thix Form,. had not yet besn recelved by the Internations! Buresu  under Rule 17 1{a} or (b). Where, under Rulg 17 1{a) the
priority dooument must be submitted by the applicant to the recalving Offics or the International Bureau, but the applicant
falis to submit the priority document within the spplicable tme limit under that Rule, the sttention of the appliopnt ks directed
to Rule 17 1(0) which provides that no designated Office may disregard the priority dlalm conocsmed before giving the
spplicant an opportunity upon entry Into the national phase, to furnish the priority dooument within a time Bmit which s
ressonabls under the airoumstanoes.

A (fapplicabls) An asterisk{*) appearing next to » dete of recelpt. In the right-hand column, denotes » priosity documant
submitied or tunamitied to the Intermetional Burssu but not in compilance with Rule 17 1({s) or (b} (the priority dooument
was recsived sfter the time limit prescribed In Rule 17 1(s) or the request to prepare and transmk the priority dooumant was
submitted to the recelving Offics after the applicable time imit under Rules 17 1{(b)). Even though the priority dooument waa
nat furnishad in compliance with Rule 17 1{a} or {b), the International Bureau will nevertheiesa transmit a copy of the
doaument to the designated Offices, for their consideration. In case such a copy la not  acoeptad by the designated Office
as priority dooument, Rule 17 1{c} provides that no designated Offico may disregard the priority clalm concerned befors
giving the appiicant an opportunity upon entry Into the national phase, to furnish the priority dooumnent within s time limit
which Is reasonable under the circumstances.

Priority date Priority apnlioation No. Country or realonal Offics Data of mosint
or PCT recalving Offica of priordty dooumant
03 Dece 2002 {03 122002) 60/430 572 us 22 Janu 2004 (22 01 2004)
The insemational Buresu of WIPO Authorized offioer
34, chamnin des Colombettes
b ) Frédéric DAENGER (Fax 338 8970)
Faosimile No. (41-22) 338.80.70 Telephone No. (41-22) 338 9009

Form PCTAB/304 (January 2004) 008087113
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PATENT COOPERATION TREATY
] From the INTERNATIONAL BUR ECE'V
- PCT To ! ‘ l
INFORMATION CONCERNING ELECTED AG 2
BOSCH, Henry
OFFICES NOTIRED OF THER ELECTION Monsarto Serioes mematonsl NELSON MULLING
813) 270-272, avenue de Tervuren
{PCT Rule B 1150 Brussels COLUMBIA QFFICE
Baiglum
Dute of mailing (day/menchivear)
30 July 2004 mmm;
*I 7;:‘;’1'1 2 % ﬁr\ IMPORTANT INFORMATION
"ﬁ# %u. Suts {day/mentiiyesr) |Priorky das (dayimentivysan)
PCTAJS2003/036178 14 November 2003 (14 11 03 Decamber 2002 (03.12.200%)

MONSANTO TECHNOLOGY LLC st al

1 Ta ] informed that the Internazional B t Ardcle 31(7). notified each of the
|ppﬂlll harsby ureau has, sccording N following

S1.SKTR
Natonal BG,CA,CN,CZDE.JPXP KR MN,NO,PLRO RU,SK.US

2 mummuwnwmdummnmdmmm notificatien will be sent to them
by the irwrnational Buresu only upan thair request:

» AP BW,GH,GM KE,LS,MW,MZSD,SL,SZ,72 UG,ZM,ZW

¥ EA AMAZBY,KG KZ,MD RU,TJ,TM

QA BF.BJ.CF.CG,CI,CM GAGN,GO,GW MI.MR,NE,SN,TD,TG

National AEAG,ALAMATAUAZ,BABB BR,BW,BY,BZ,CH,CO,CR,CU DK,.DM,DZEC,

EE,EG ES,FI,.GB,GD,GE,GH,GM HR,HU 1D ILIN,IS KE,KGKZLC LK LRLS,LT,LU

LV MAMD,MG MKMW MY MZ,NI,NZ,OM,PG,PH,PT,SC.SD,SE,SG,SLSY,TJ TM TN, TR,
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thwe purposss of obtaining a Europsan patam.
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Fﬁrm PTO-1840 Docket Number Optionai
| 17390088 10/705,082
INFORMATION DISCLOSURE CITATION Applicam Filing Dats
IN AN APPLICATION Aa::rnm' :::'m:: Ju":'nm
{Use saveral sheeols i necessary) Unkmﬂ': alﬂ"p
U S PATENT DOCUMENTS
DOCUMENT NUMBER OATE NAME CLASS | SUBCLABS Fmﬁﬁ

6131218131119 ]121101 | Publs, etal 504 100
gl2]3[5]91]1]8]522M Thames et al 554 219
812)3[014]318]5&5M1501 Zaychuk, st al 47 578
§J]21012])3]4]86|32001 Lyons et al 47 576
61191818 1)1]8]31301 Steward, et al A7 5768
6l1(5]6]|61018 {12/500 Johnsan, et al 504 100
ejojplai6|B 8 |aM1m00 Greess| at al 504 100
5§18]3198)13:5]186 )8/1789 | Walinghoft 504 100
5|eliJefa]|1]3 {7809 | Otaru etal 47 678
518|716 ]7]13]%|3%20 Tumblad et al 424 408
5jai{7visj7i3}10]3200 Tumblad, ot al 424 408
5({8]4]8]13]2]0])121588 | Tumblad, ot al 424 410
5715|014 |8)6]512/98 Wedepgaertner, st al 504 100
5leleaj1l1]101|3|82607 [ Hams, etal 504 147
515]8161411]1]12724/88 | Gleddle, atal 47 67 6
6151215111311 }]68M1/98 Asano 47 578
5(3]8]714]15]0]2785 Stewart 428 40 4
5]13]j2]8]9]14]12]712/64 [ Akhter, etal 524 85
S513(0}j0[112]7 (4504 Willlams 47 676
511]2]011]8]0 71482 | Stewart 47 578
51112]711}18})5])7/7m82 Kojimoto, et al 47 578
5]112]o0J3]4]06 [6e8m2 | Stewar etal 4] 83
5111018168 ]4]8]421/02 Willlams 427 3
5/olalaf1{1]8[ommt Gago, et al 47 578
5]0{0]8]1114]90 | 4901 Kigs, at af 71 81
41801718)1813)191]11/14/89 | Gago etal 47 578
4]8joj8|4]3]0|22e/8 | Jouno 427 4
4]7]3]|5]011])7]4/5m8 Gago at al 47 576
4171315101115 ]45088 Schmolka 47 576
416J]16|516]14]8|[519/87 Branco, et al 47 576
44101571214 ]1268/85 [ Kikiand etal 47 576
4141B13]11]1612 111585 umg&ﬂ al 47 578
413]8|3]3]9]1 51783 Thomas, et al 47 576
4]310]4]18]4)5]726/83 | Portar,etal 118 303
41217 12[4]1]7]69/81 Barker et al 200 2
4125|118 |5]2]224B1 Porter, et al 47 576
41214191314 ]3]21081 Dannelly 47 576
412145413 ]2]|1/20/81 Dannelly 47 578
41213[8]5]2]3]12/8/80 Porter, et al 427 4
4111610101012 110/2/78 ) Delong 427 4
4jojselBj6jo}2]1/17/78 Mrckus et al 111 130
4jolsl7]114]1]110/78 Matsunaga_gt al 47 576
4lolal3l715116 7577 Hotimann 71 118




319191151 1}7]1116/76 | Lawis 47 576
3181510 {8([841|4/20/76 | Hinkes 47 576
319)41719]19}6]48676 Waits 47 57 6
310101511 15]2 )6M6/75 | Loperfido 47 578
318]01317}1611]4NM6/74 | Walls, ot al 47 578
3|5(19)8]15¢t6]5|810mM Graves [4) 77
3)1(11313]18]89] 1210863 | Eversol etal 47 1

FOREIGN PATENT DOCUMENTS

Tranalation

DOCUMENT NUMBER DATE NAME CLASS SUBCLASS YES NO

OTHER DOCUMENTS finchuding Author_Tithe, Date, Pertient Pagus, Eic.)

United States Delensive Publication T101,802, June 1, 1682

Article from B-R NI Seedbiotice P O Box 809 Caldwell ID 83605 USA, entitied Alleviation of
Seead Imbibittonat Chifling imury Us: ef Fiim Coatin

Article from the Department of Horticultural Sclences New York State Agricultural Experiment
Station Cornell University Geneva NY USA 14456, A G Taylor J Kwiatkowsid entitied Polymer
Fiim Costings Decrease Water Uptake and Water Vapour Movement Into Seeds and Reduce

Imbibitional Chilling Injury

EXAMINER

EXAMINER Initial i} citation considsred, whether ar not citation Is In conformance with MPEP § 808. Draw line through clintion W

L not In conformance and not considered Include mdmmmmmhnhnhhﬂhm.




nat in conformancs and not consldored. hmmdmummmmmumﬂ

r—Form_I"I'O-' 1449 ?oeu‘ mber Optional A
L TION URE FAling Date
SUPPLEMENTA llé;?hﬂlll DISCLOSUR ‘PP":':. Ing 10. 2008
IN AN APPLICATION Examiner Group Art Unit
(Use several shoets If necossary) Unknown 380
U.8. PATENT DOCUMENTS
|__INTIIAL NUMBIR DATE NAME CLASE | BUBCLASS lrmn:':ﬁ
FOREIGN PATENT DOCUMENTS
~ Tranelafion |
DOCUMENT NUMBER DATR NAME CLABS SUBCLASS Lﬁ_ R
EP 0081 213A 1210 I'ChlnI Mir Nagul Al AOIN 25/1_g X
FR2777 421 A 22 10 89 | Valila Claude ADIN 25/24 X
WO 02/080675 A1_] 17 10 02 | Ding, Yiwel, atal. X
OTHER DOCUMENTS Author Thia, Datn, Perfient
PCT Intemational Search Report, Intemational Flling Dete 14.11 03
"EXAMINER "DATE CONSDERED

"EXAMINEIL initial If chiation conalderad, whether or nof cltation is In conformance with MPEP § 600. Draw ine through ciistion |
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State of South Qarolma Vb O\
Dffice of the Secretary of State o
The Honorable Mark Hammond

1205 PENDLETON STREET SUITE 506 i ; P O BOX 11350
COLUMBIA, 5C 29201 B : St ' COLUMBIA, SC 29211

Spencer Hewtt, Director
(803) 734 2119

Patncia Hamby Co-Director
(803) 734 2512
PatHamby@:infoave net

Apostille

{Convention de La Haye du 5 octobre 1961)

1 Country  United States of Amenca

This public document

has been signed by Melanie E Powell

acting 1n the capacity of Notary Public for the State of South Carolina

bears the seal / stamp of Melame E Powell Notary Public for the State of South

Carolina
Certified
5 At Columbia, South Carolina 6 Tuesday May 24 2005
7 by the Secretary of the State of South Carolina
8 N° 937474
9 Seal/stamp 10 Signature

WWW ECS0S Com Mark Hammond Secretary of State
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Docket No 17396/09217
COLOMBIA

CERTIFICATION

| heraby certify that the attached paper constitutes a true copy of the onginal of a
certain Assignment to Monsanto Technology, LLC by Jawed Asrar Viadimir O
Bekker, and Yiwelr Ding executed October 4 2002 of the subject matter
disclosed in an application for Letters Patent of the United States entitied as
follows

METHOD OF PROTECTING SEEDS TREATED WITH A PHYTOTOXIC AGENT

the specrhication of which was filed on December 3 2002 and given senal
number 60/430 572

May 20, 2005

Date Dunlap Attbmey of Record

STATE OF South Carolina )
COUMi¥ OF Greenwvile )

Z Swdm to and subscnbed before me on
May 29, 30

e -

-
-~ —
-

Melanie E Powell Notary Public
My Commission Expires November 20 2012
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% TRADEMARK OFFICE 16109058 **
JULY 09 2003 Under Secrstary of Commarce For Inteilectual Property and
PTAS Director of the United States Patent and Trademark Office
NELSON MULLINS RILEY & SCARBOROUGH Washington DC 20231

CHARLES E DUNLAP

v usplo.gov
1330 LADY STREET I ]
KEENAN BUILDING THIRD FLOOR IMMMHHHIMIII

COLUMBIA SC 29201 *102375253A"

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF
THE U & PATENT AND TRADEMARK OFFICE A COMPLETE MICROFILM COPY IS
AVATILABLE AT THE ASSIGNMENT SEARCH FOOM ON THE REEL AND FRAME NUMBER
REFERENCED BELOW

PLEASE REVIEW ALL INFORMATIOR QONTAINED OM THIS NOTICE THE
INFORMATION CONTAINED ON THIS RECORDATIEN NOTICE REFLECTS THE DATA
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM IF YOU SHOULD
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE YOU MAY
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723
PLEASE SEND REQUEST FOR CORRECTION TO U S PATENT AND TRADEMARK QFFICE
ASSIGNMENT DIVISION BOX ASSIGNMENTS OCG-4 1213 JEFFERSON DAVIS HWY
SUITE 320 WASHINGTON D C 20231

RECORDATION DATE 02/24/2003 REEL/FRAME 013781/0326
NUMBER OF PAGES 6
BRIEF ASSIGNMENT OF ASSIGNOR S INTEREST (SEE DOCUMENT FOR DETAILS)

ASSIGNOR
ASRAR JAWED DOC DATE 10/04/2002

ASSIGNOR
BEKKER VLADIMIR O DOC DATE 10/04/2002

ASSIGNOR
DING YIWEI DOC DATE 10/04/2002

ASSIGHEE
MONSANTO TECHNOLOGY LLC '
800 NORTH LINDBERGH BOULEVARD
BT IOUIS MISSOURI 63167

SERIAL NUMBER 60430572 FILING DATE 12/03/2002

e S R==")

JUL 14 2003

NELSON MULLINS
COLUMBIA OFFIGE
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SHARETLI. COLES EXAMINER

ASSIGNMENT DIVISION
OFFICE OF PUBLIC RECORDS
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Practitioner’s Docket No, 17396/09058 (52837) 2272003 Z%’( PATENT
-2
IN THE UNITED STATES PAT nm'mlll“
g:!thm and Trademarks 102375253
Washiagton, D.C. 20231

ASSIGNMENT (DOCUMENT) COVER SHEET (37 C.F.R. §331)
Attached please find an asmugnment (document) for recordal.

IDENTIFICATION OF APPLICATION(S) AND/OR PATENT(S)
FOR ASSIGNMENT (DOCUMENT) RECORDAL
(37 C.FR § 321 and 37 C.F.R. § 331(a)(4))
1 This assignment is for the following patent applicaton and/or 1ssued patent:

a. Provisional application 60/430,572, filed on December 3 2002

TOTAL OF CATIONS AND/OR PATENTS
AND TOTAL FEE
2 A The total number of applications snd/or patents identified m this cover sheet

B The total fee = (37 C F.R. Section 1 21(h)).

op 6 W nT W

NalLo3s JoNVAI
SO¥OA3Y AN '~ 22 7Y

1 x $40 00 = $40 00

CERTIFICATION UNDER 37 C.F.R. §§ 1 8(a) and 1 10*
(When using Express Mail, the Express Mail label monber is mandatory,
Express Mall certification Is optional.)
1 hevulyy cnrtify that, on the date shown below this cosrespandence is balng:

MATILING
with the United Stetes Postal Service in s envelope sddressad 10 the Contalssioner fiar Patents,
J7CEL §1.30s)

Washingwon D.C. 20231
NCFRJ110*
wnﬁhm-hdunl.

L] as "Express Mall Post Offics 1o Addresses”
Mailiog Label No

(mandatery)

Cthunal Pbon

v Anmm A, Von
4.0 B Tors of print mame of perzcni coriflying

* Only the daiy of filing ( §1 () Wil be thi dizte uxedl in o patent term arffuytment calculation, altwugh the dals on any cartjficaty of maifing or
irangrission uncer § I 8 contimms 1o b kken into aceout in determining timeliness. Sen § 1 703(). Comider Exprexz Miil Pogt Gffice io
Addreszes (§1 10) or focuimile (%1 6¢d)) for the raply 1 bs accorcied she aariiest possibis fling dite for patext larin adfugiment
calcaiations.

TRANSMISSION
O fiwximile transnixed & the Patont and Trademark Office, (703)

Assigmment (Document) Cover Sheet—page 1 of 3
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C  Payment of foe 1s made by 1.>) N
Attached 1 check # 22509 mn the amount of $40 00 »
Charge any additional fees requured by this paper or credit any overpayment to
depostt account # 50-2548
A duphcate of this paper 15 attached.

NAME OF PARTIES CONVEYING INTEREST
37 CF.R §331(n)(1)

3 The parties conveymng mierest are:

Jawed Ascar
Viadimr Q Bekker

Yiwe: Dmg

NAME AND ADDRESS OF PARTY(IES) RECEIVING INTEREST
G7CFR §()2)

4 The nghts are being conveyed to
Monsanto Technology, LLC
800 North Lindbergh Boulevard
St. Louis, MO 63167

DESCRIPTION OF INTEREST CONVEYED OR
TRANSACTION RECORDED (37 C.F.R. § 3.31(a)(3))

5 The sccompanymg document irtends to accomplish an assignment.

NAME AND ADDRESS OF PARTY TO WHOM
CORRESPONDENCE SHOULD BE MAILED (37 CF.R. § 331 (a)(5))

6 Please address correspondence to

Name: Charles E Dunlap

Address Nelson Mullms Riley & Scarborough
Keenan Buildmng, Thard Floor
1330 Lady Street
Columbia, SC 29201

Telephone No 864-250-2238

Asslignment (Docoment) Cover Shest—page 2 of 3
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DATE ASSIGNMENT (DOCUMENT) EXECUTED é
@7 CFR. §331aXT) %

7 The sitached asmignment (document) was executed by Jawed Asrar Viadmmr O Bekker and Yiwe:
Ding on October 4, 2002

LANGUAGE OF ASSIGNMENT (DOCUMENT) TO BE RECORDED
8 The atteched document 15 1n the Englsh language.
ORIGINAL DOCUMENT OR TRUE COPY SUBMITTED
9 Subnuited herewrth 1s the ongmal document.
STATEMENT (37 C.F.R. § 331(a)(9)) AND
SIGNATURE (37 CF.R § 331(a)10))

10 To the best of my knowledge and belef, the foregoing mformation 18 true and correct and any
atinched copy 15 a true copy of the onginal document.

Fad 19,2008
Charles E. Duniap

Dato
Nelson Mullms Riley &
Keenan Building, Thurd Floor
1330 Lady Street
Columbia, SC 29201

TOTAL NUMBER OF PAGES BEING SUBMITTED
1 The total number of pages bemg submitted, including documents 1: 6.

Amsignment (Document) Cover Shest-pags 3 of 3
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ATTORNEY DOCKET 17398/08058
61-21 (52837)

ASSIGNMENT

WHEREAS |, the undersigned, have made certamn invention or inventions which are
disciosed i patent application(s) and/or provisional patent applicaton(s) entitied

METHOD OF PROTECTING SEEDS TREATED
WITH A PHYTOTOXIC AGENT

the specification of which I8 being filed herewith as a provisional application that is
dentified as practihoner's Docket No 17396/08058

WHEREAS, MONSANTO TECHNOLOGY LLC having its address at 800 North
Lindbergh Bivd St Lours Missouri 83167, US.A a Corporation of the State of
Delaware, is deswous of acquinng the entre nght titte and interest in and to sad
invention or iInventions and any and all patents to be obtained therefor;

NOW, THEREFORE FOR GOOD AND VALUABLE CONSIDERATION the receipt of
which i hereby acknowledged, | do hereby sell, aseign end transfer to sad
MONSANTO TECHNOLOGY LLC its successors and assigns, the entire nght, titie and
interest in and to said nvention or inventions n any form or embodiment thereof and in
and to said application(g) and in and to any and all applications filed in any country
based thereon Inciuding the nght to file application in countries other than the country
of priority fillng under the prowvisions of any intemational convention aiso in and to any
and all mprovements on said invention or inventions now or hereafter made by me/us
as employee(s) agent(s) or contractor(s) of saxd MONSANTO TECHNOLOGY LLC
also the antire nght, title and interest in and to any and all patents, including reissues
and extensions thereof to be obtained in any country upon sald invention, inventions or
improvements, and any and all continuing applications including divisional, continuation
and continuation-in-part applications substiute applicatons and applications claming
benefit of an earlier filed provisional application, which may be filed upon said invention
inventions or improvements in any country and

| hereby authonze and request the 1ssuing authonty to issue any and alf patents on said
applicahon or appiications to sad MONSANTO TECHNOLOGY LLC, as assignee of the

entire Interest

} further agree, without any payment by MONSANTO TECHNOLOGY LLC other than in
reimbursement of reasonable expenses { may wicur to communicate io sad
MONSANTO TECHNOLOGY LLC 1ts representatives or agents, any facts relating to
said nventon nventons or improvements mcluding ewvidence for purposes of
interference oppositon or other legal proceedings, whenever requested tesbfy in any
interference, opposiion or other legal proceedings whenever requested and execute
and deliver, on request all lawful papers required to make any of the foregoing
provisions effective
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IN TESTIMONY WHEREOF | have hereto set my hand on the date r my signature

Signature M Date _/0/t0/02

Name Jawed Asrar

Residence 14849 Royal Brook, Chesterfield, MO 83017

Stateof  /NISSOWRI
County ot ST Aows S

+th |

ontis 4T dayor (clober 2002 betore me personally
appeared Jawed Asrar, to me known to be the person who exacuted
the foregoing instrument and acknowledged that he executed the
same as his free act and deed in tegtimony whereof | have herato
set my hand and officlal seal on the day last above-wriiten

8
Notary Public

My Commission expires j% /(1200 S

Poms® S Pogar?

—

IN TESTIMONY WHEREOF | have hereto set my hand on the date set after my signature

Signature V.Qad&-ﬂ\i- O Bavicae Dats (0[0&‘&002

Name Viadimir O Bekker
Residence 32 Forsythia Lane, Olivette, MO 63132

State of MisSou K| )

)
County of gSY Aows )

onte A aay ot Ocdobae 2002 vetors me personally
appeared Viadimir O Bekkar to me known to be the person who executad
the foregoing instrument and acknowledged that he exacuted the

same as his free act and deed In testimony whareof | have hereto

set my hand and official seal on the day last above-written

Gl Standa_

Notary Public

My Commission axplres _@ / (A, 040
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IN TESTIMONY WHEREOF | have hereto set my hand on the date set after my signature
Signature Q D, @‘ Date (o A

Name Yiwel Ding

Residence 423 Castle Pines Court, MO 63021

Stateof MA\SSOUR ¢ _;
County of S\-kou.lﬁ )

ontis 1™  dayor Ocolar 2002 befors me personslly
appeared Yiwel Ding, to me known to be the person who executed

the foregoing instrument and acknowledged that he executed the
same as his free act and deed In testunony whereof | have hareto

set my hand and official saal on the day last above-written

G B Sbyurdo—

Notary Public

DE MLER
Natary Public-Notary Seal
Sinte of Missour

5t Louls County
My Commission Expires Jul 18, 2008
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Practitioner's Docket No. 17396/09058 (52837) PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Box Ansignments
Commissioner of Patents and Trademarks
Washington, D C. 20231
ASSIGNMENT (DOCUMENT) COVER SHEET (37 CF.R. § 3.31)
Attached please find an assignment (document) for recordal
IDENTIFICATION OF APFLICATION(S) AND/OR PATENT(S)

FOR ASSIGNMENT (DOCUMENT) RECORDAL
@37 CF.R § 321 and 37 CF.R. § 331(a)4))

1 This assignment 18 for the following patent application and/or 1ssued patent:
8. Provisional apphcaton 60/430,572, filed on December 3, 2002

TOTAL NUMBER OF APPLICATIONS AND/OR PATENTS
AND TOTAL FEE

2 A The total number of applications and/or patents 1dentified m this cover sheot s 1
B The total foe 13 (37 C.F R. Section 1.21(h))
1 x $40 00 = $40 00

CERTIFICATION UNDER 37 CF¥.R. §§ 1.5(a) and 1 10*

(When wsing Express Matl the Express Mail iabel monber 1x mandatory,
- Express Mail certification is optional))

1 heweby certify tat, en the date sheown balow this ccarespendence §s being-

MAILING
with the Untied Sixtes Postal Servico in sn envelope addmased 1o the Comasiesloner for Patents, Washisgios D.C. 20231
N CFR §1.5pn) JTCF.R § L1~
mufficient posinge &5 first clase mall. O] == "Expross Mail Post Offics 1o Addrsese”
Malling Labal No (mandatory)

TRANSMISSTON
[ facutmile transmitied o the Petent sod Tradesomk Offics, (703) : : 2 2 ! E

Sipaatere

Dutx: February 18, 2003 Ams A Va
{Dps or print noms of peraon ceriilying)

* Only tha diis of ing ( #1 ) wiRl ba the date xzed in a patevi term achistment colcslagion, dithowgh the daie on any certlficats of moiling or
mﬂﬁr §1 8 contimms io be iaken irwo arcowst in determining timeliness. Sev § 1 703(). Convider Express Mal] Post Offics o
Addrasme (§1 10) or foxcsimils tronsmission (§ | 6{d)) for ke reply io be accordied the aariiest posribls filing dats for patent ierm adustnent

Aslgnment (Docunent) Cover Shest-page 1 of 1
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C Payment of fee 18 made by

Attached 1a check # 22509 in the amount of $40 00

Charge any addrhonal fees required by ths paper or credit any overpayment to
depomt sccount # 50-2548

A duphcate of this paper 1 attached.

NAME OF PARTIES CONVEYING INTEREST
@7 CF¥ R §3.31(a)(1))

3 The parties conveying mterest are

Jawed Asrar
Viedmu O Bekker

Yrwe1 Ding

NAME AND ADDRESS OF PARTY(IES) RECEIVING INTEREST
(7 CFR. § ()@2)

= 4 The nghts are bemg conveyed to
Monssnto Technology, LLC
300 North L mdbergh Boulevard
St. Lows, MO 63167

DESCRIFTION OF INTEREST CONVEYED OR
TRANSACTION RECORDED (37 C.F.R. § 3.31(a)(3))

5 The accompanymg document mtends to accomphsh an assignment

NAME AND ADDRESS OF PARTY TO WHOM
CORRESPONDENCE SHOULD BE MAILED (37 C FR. § 3.31 (a}(5))

6 Please adidress correspondence to

Name: Charles E Dunlap

Address Nelson Mullins Riley & Scarborough
Keenan Butldmg, Third Floor
1330 Lady Street
Columbia, SC 29201

Telephone No 864-250-2238

Axsignment (Document) Cover Shoet—page 2 of 3
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DATE ASSIGNMENT (POCUMENT) EXECUTED
(B7CFR. §331(a)7)

7 The sttached asmgnment (document) was executed by Jawed Asrar, Viadimur O Bekker, end Yiwe:
Ding on October 4, 2002

LANGUAGE OF ASSIGNMENT (DOCUMENT) TO BE RECORDED
8 The attached document 15 m the Englhsh language.
ORIGINAL DOCUMENT OR TRUE COPY SUBMITTED
9 Submtted herewrth 1s the ongmal document.
STATEMENT (37 CF.R § 3.31(a)(9)) AND
SIGNATURE (37 CFR. § 331(a)(10))

10 To the best of my knowledge and belief, the foregoing mformation 18 true and correct and any
sttached copy 18 a true copy of the origmal document.

Dute Fad. 19,2005 Charks E. Dunlsp

Nelson Mullins Riley & Scarborough

Columbia, SC 29201

TOTAL NUMBER OF PAGES BEING SUBMITTED

11 The total number of pages being submiited, including documents is 6.

Assigmment (Doconeat) Cover Shest—page 3 of 3
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Practitioner’s Docket No. 17396/09058 (51-21(52837)) PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of* Jawed Asrar Viadimr O Bekker and Yiwet Dmg

Application No 60/430 572 Group No
Filed. 12/03/2002 Exammer
For Method of Protecting Seeds Treated with & Phytotoxic Agent
Box Assignment

Commissioner for Patents

Washington, D C 20231
CERTIFICATE OF MAILING UNDER 37 C.FR. § 1.8(a)

I hereby certfy that the attached comrespondence compnsmg

1 Fee Transmiital Sheet (1 page)

2 Assignment (Document) Cover Sheet with duplicate (3 pages each)
3 Assignment (Document) (3 pages)

4 Check No 22509 for $40 00 (1 pagp)

5 Return Posicard (1 page)

18 bemng deposriod with the United States Postal Service, with sufficient postage, as first class mail m an
envelope addressed to
Box Assignment
Commnussioner for Patents
Washmgton, D C 20231

on Feb 18, 2003

tare of person ma paper

Cortifieate of Malliag Under 37 CFR § 1 8{a)—page [ of |
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U.B. Patent und

for FY 2002 [P —tmmrera

Patent foes are sulijoct io snnual revision.

Group Art Unit
\_TOTAL AMOUNT OF PAYMENT  [(5) 4000 Aftomey Dockat No. |1 7 390/09008
‘ METHOD OF PAYMENT FEE CALCULATION {continued)
1 The Commissloner is heraby sghorized (o charge 3. ADDITIONAL FEES
Indicsiud fass and credit any overpsyments o2 Large Small
Aot | 50-2548 Enthty EntRy
Number Fes Fm Fen Fee Fes Description Fae Paid
Depost [NGISITT RIS RIGY & Scarvoroogir] | Sode (0 Cobv )
At 05 130 208 &5 Suchwpe kb fling foe orosth
' 27 provisionsl
hl"ﬂlﬂlﬂ'rﬁ ! w=m m- rakaer
[] Avvomnt suen wret eety e 13% 130 13 130 NonEnglish spachicstion
= ™ 127 147 2530 47 2,520 Forfling a mquest for ax parly
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TRADUCCION AL ESPANOL de la cesién de patents a Monsanto Technology,
LLC fimada por los cedentes y el cesionario

Estado de Carolina del Sur
Oficina del Secretano de Estado
El Honorable Mark Hammond

1205 PENDLETON STREET SUITE 508 CASILLA POSTAL 11350
COLUMBIA, SC 26201 COLUMBIA, SC 29211
Spencer Hewitt, Director Patncia Hamby Codirectora
(803) 734-2119 (803) 734-5212
PatHamby@infosave net

Apostilla

(Convencién de La Haya del 5 de Octubre de 1961)

1 Pals Estados Unidos de Aménca

Este documento pablico
2 ha sido fimado por Melanie E Powell
3 actuando en capacidad de Notano Pdblico por el Estado de Carolina del
Sur
4 lleva el sello/umbre de Melanie E Powell Notano Piblico para el estado de
Carolina del Sur

Certificado

en Columbia Carolina del Sur 6 Martes 24 de Mayo de 2005
por el Secretano de Estado de Carolina del Sur

N° 837474

Sello/tmbre 10 Fima

© @~ O,

Mark Hammond (firma)
Mark Hammond Secretario de Estado
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Expediente No 17396/00217
COLOMBIA

CERTIFICADO

Por la presente certffico que el documento anexo constituye una copia verdadera
de onginal de cierta cesidn a Monsanto technology, LLC por Jawed Asrar Viadimir
O Bekker y Yiwel Ding ejecutada el 4 de Octubre de 2002, de la matena
divulgada en una solicitud de patents de los Estados Unidos titulada como sigue
METODO PARA PROTEGER SEMILLAS TRATADAS CON UN AGENTE
FITOTOXICO

La descnpcion de la cual se present® el 3 de Diciembre de 2002 y se le concedi
el numero de sene 60/430 571

Mayo 20 de 2005 (Fima)
Fecha Charles E Dunlap Abogado Registrado

ESTADO DE Carolina del Sur )

CONDADODE  Greenville )

Jurado y suscnto ante mi el
20 de Mayo de 2005

(Firma)
Melanie E Powell Notano Pdblico
Mi comisién expira 20 de Noviembre de 2012
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09 de Julio de 2003

NELSON MULLINS RILEY & SCARBOROUGH
CHARLES E DUNLAP

1330 LADY STREET

KEENAN BUILDING THIRD FLOOR
COLUMBIA SC 28201

OFICINA DE MARCAS Y PATENTES DE LOS ESTADOS UNIDOS
INFORME DE GRABACION DE DOCUMENTO DE CESION

EL DOCUMENTO ADJUNTO HA SIDO GRABADO POR LA DIVISION DE CESIONES DE
LA OFICINA DE MARCAS Y PATENTES DE LOS ESTADOS UNIDOS HAY
DISPONIBLE UNA COPIA COMPLETA EN MICROFILME EN EL CUARTE DE
BUSQUEDA DE CESIONES EN EL NUMERO DE ROLLO Y CUADRO
REFERENCIADOS ABAJO

POR FAVOR REVISE TODA LA INFORMACION CONTENIDA EN ESTE INFORME LA
INFORMACION CONTENIDA EN ESTE INFORME DE GRABACION REFLEJA LOS
DATOS PRESENTES EN EL SISTEMA DE ASIGNACION DE PATENTES Y MARCAS
S| USTED ENCUENTRA CUALQUIER ERROR O TIENE PREGUNTAS
CONCERNIENTES A ESTE INFORME PUEDE CONTACTAR AL EMPLEADO CUYO
NOMBRE APARECE EN ESTE INFORME AL 703-308-8723 POR FAVOR ENVIE LA
SOLICITUD DE CORRECCION A. OFICINA DE MARCAS Y PATENTES DE LOS
ESTADOS UNIDOS DIVISION DE CESIONES ASIGNACION DE CASILLAS CG-4
1213 JEFFERSON DAVIS HWY SUITE 320 WASHINGTON D C 20231

FECHA DE GRABACION  02/24/2003 ROLLO/CUADRO 013781/0326
NUMERO DE PAGINAS 6

RESUMEN CESION DE INTERES DEL CEDENTE (VER DOCUMENTO PARA
DETALLES)

CEDENTE
ASRAR JAWED FECHADE DOC  10/04/2002

CEDENTE
BEKKER VLADIMIR O FECHA DE DOC 10/04/2002

CEDENTE
DING YIWEI FECHA DE DOC 10/04/2002

CESIONARIO
MONSANTO TECHNOLOGY LLC
800 NORTH LINDBERGH BOULEVARD
SAN LOUIS MISSOURI 63167

NUMERO DE SERIE 60430572 FECHA DE PRESENTACION 12/03/2002
NUMERO DE PATENTE FECHA DE EMISION
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SHAREILL COLES EXAMINADOR
DIVISION DE CESIONES
OFICINA DE REGISTROS PUBLICOS
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Expediente del Solicitante No 17388/09058

EN LA OFICINA DE MARCAS Y PATENTES DE LOS ESTADOS UNIDOS
Caslilla de Cesiones
Comisionado de Marcas y Patentes
Washington D C 20231

PORTADA DE (DOCUMENTO) DE CESION(37CFR §331)
Anexo encontrara una cesién (documento) para registro
IDENTIFICACION DE SOLICITUD(ES) Y/O PATENTE(S)
PARA REGISTRO DE (DOCUMENTO) DE CESION
(37CFR §321Y37TCFR §3.31(A)4))

1 Esta cesion es para la sigulents solicitud de patenta y/o patente emitida

a Solicitud provisional 80/430 572 presentada el 3 de Dictembre de 2002

NUMERO TOTAL DE SOLICITUDES Y/O PATENTES
Y TARIFA TOTAL

2 A El nimero total de solicitudes y/o patentes Identficadas en esta portada es
1

B La tarifa total es (37 C F R Secclén 1 21(h))
1 x $40 00 = $40 00

CERTIFICADOBAJO37CFR. §§18(A) Y1 10*
(Cuando use cormeo expreso el nimero de marquilla de correo expreso es obligatorio la
cerlificacién por correo expraso as opcional}

Certifico que en ia fecha que se muestra debajo esia comespondencla

ENVIO POR CORREOD
B o8 depositada en el Servicio Postal de los Estados Unidos en un sobre dirigido al Comisionado para Palantes,
Washington D C. 20231
S7CFR. §18{a) STCFR§110°
0O como “"Comeo Expreso de Oficine Postal a
E  con salios postales como cormeo de primera clase Destinataric”

Marquilla de comeo No __(obligatoria)

TRANSMISION
O  Transmtido por facsimle a la Oficna ds Marcas y Patentes, (703)

(Firma)
Fima

Anna A. Von
{nombre en letra imprenta de quwen certifica)

* Solo ia fecha de presentacién (§ 1 6) serd la fecha utilizada en un céiculo de ajuste de térmmo de
palents sunque ia fecha en cuaiquier certificado de comreo o transmisin bajo § 1 8 continda
torndndose en cuenta al deterrminar is puntualidad Ver §1 703(f) Considere “Comeo expreso de
oficina postal a destinatano (§1 10) o transmisidn de facsimie (§1 8(d)) para la respuesta que seréd

acordada como la fecha més temprana posible de prasentacién en céiculos de ajuste del término
de Ia patente



217 944,

Cc El pago de la tanfa se hace por
Se adjunta el cheque #22508 por el monto de $40 00

Cargue cuakjuler tarifa adicional requenda por este
documento o acredie cualquier sobrepago a la cuenta de
depdsito # 50-2548

Se anexa un duphcado de este documento

NOMBRE DE LAS PARTES QUE CEDEN EL INTERES
(37CFR §3 3(A)1))

Las partes que ceden el interés son
Jawed Asrar

Viadmir O Bekker
Yiwei Ding

NOMBRE Y DIRECCION DE LA(S) PARTE(8) QUE RECIBE(N) EL INTERES
(37 CFR. § (aX2))
Los derechos se estdn cediendo
Monsanto Technology LLC

800 North Lindbergh Boulevard
San Louis MO 63167

DESCRIPCION DEL INTERES CEDIDO O
TRANSACCION REGISTRADA (37 C FR §3 31(a)(3))

El documento acompafiante tiene el propésito de lograr una cesién

NOMBRE Y DIRECCION DE LA PARTE A QUIEN
DEBE ENVIARSE LA CORRESPONDENCIA (37 C F R. §3 31(a){6))

Por favor dirija la cormespondencia a

Nombre Charles E Dunlap
Direccién Balson Mullins Riley & Scarborough

Keenan Building Third Floor
1330 Lady Street
Columbla SC 28201

No telefénico 864-250-2238



25+
167

FECHA EN LA QUE SE EJECUTO LA (DOCUMENTO) CESION
(37 CFR. § 33 (a)}7)

ﬂ

La cesién (documento) adjunta fue ejecutada por Jawed Asrar Viadimir O Bekker
y Yiwel Ding el 4 de Octubre de 2002
IDIOMA DE LA CESION (DOCUMENTO) A SER REGISTRADA

8 El documento adjunto se encuentra en el idioma Inglés

SE PRESENTA DOCUMENTO ORIGINAL O COPIA AUTENTICA
) Con ia presents se presenta el documento original

DECLARACION (37 C F R. §3 31(a)(9)) Y
FIRMA (37 C F R. §3.31(a){10))

10  Hasta donde &6 y creo la informacién antenor as veraz y correcta y cualquler copia
adjunta es una copia auténtica del documento original

Fecha 18 de Febrero de 2003 firm
Charles E Dunlap
Belson Mullins Riley & Scarborough
Keenan Building Third Floor
1330 Lady Street
Columbia SC 28201

NUMERO TOTAL DE PAGINAS QUE SE PRESENTAN

11 El namero total de psginas que se presentan Incluyendo los documentos es 6
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EXPEDIENTEDE AB GAD  17396/09058
51 — 21 (52837)

CESION

CONSIDERANDO QUE, yo el suscnito he hecho cierta invencién o invenciones
las cuales se divuigan en la(s) solicitud(es) de patente y/o solictud(es)
provisional(es) de patente titulada(s)

METODO PARA PROTEGER SEMILLAS TRATADAS
CON UN AGENTE FITOTOXICO

la descnpci6bn de la cual se presenta con la presente como una solicitud
provisional que es Identificada como el Expediente de practicante No
17386/08058

CONSIDERANDO QUE MONSANTO TECHNOLOGYLLC quen tene su
direccién en B00 North Lindbergh Blvd , San Louwis Missoun 63167 Estados
Unidos de Aménca una corporacién del Estado de Delaware esta deseosa de
adquinr |la totaldad del derecho titulo e interés en y para dicha invenci6n o
invenciones y cualquiera y todas las patentes que se obtenga para la misma,

AHORA POR LO TANTO POR LA CONSIDERACION BUENA Y VALIOSA el
recibo de la cual se reconoce por la presente vendo cedo y transfiero a dicha
MONSANTO TECHNOLOGY LLC sus sucesores y cesionanos la totalidad del
derecho e interés en y para dicha invencién o invenciones, en cualquier forma o
modalidad de las mismas, y en y para dicha(s) solicitud(es) y en y para cualquiera
y todas las solicitudes presentadas en cualquier pals basadas en las mismas
incluyendo el derecho a presentar solicitud en palses diferentes al pals donde se
presenté la pnondad bajo las previsiones de cualquier convenio intemacional
también en y para cualquiera y todas las mejoras sobre dicha invencidn o
invenciones hechas ahora ¢ en adelante por mvVnosotros como empleado(s),
agente(s) o contratista(s) de dicha MONSANTO TECHNOLOGY LLC, también
todo el derecho titulo e interés en y para cualquiera y todas las patentes
incluyendo reemisiones y extensiones de la misma a ser obtenxas en cualquier
pals sobre dicha invencién invenciones o mejoras y cualquiera y todas las
solicitudes a continuacién, incluyendo solictudes divisionales continuaciones y
continuaciones parciales solictudes de reemplazo y solicitudes que rewvindican el
beneficio de una solicitud provisional presentada antenormente las cuales pueden
ser presentadas sobre dicha invencién invenciones o mejoras en cualquier pals y

Por la presente autonzo y solicito a la autondad emisora que emita cualquiera y
todas las patentes sobre dicha solictud o solictudes a dicha MONSTANO
TECHNOLOGY LLC, como cesionano de la totalidad del interés

Ademés acepto sin pago alguno por MONSANTO TECHNOLOGY LLC diferente
a un reembolso de gastos razonables en los que pueda incumr, comunicar a dicha
MONSANTO TECHNOLOGY LLC sus representantes o agentes, cualquier hecho
relacionado con dicha invencién invenciones o mejoras Incluyendo evidencia
para propésitos de interferencia oposicién u otros procedimientos legales siempre
que sea solictado testfficar en cualquier interferencia oposicibn u otros
procedmientos legales siempre que sea solicitado, y ejecutar y entregar por
solictud todos los documentos legales requendos para hacer cualquiera de las
condiciones antenores efectivas
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EN TESTIMONIO DE LO CUAL he puesto mi firma en el presente en la fecha al lado de
mi firma

Fima (Fima) Fecha 10/4/02
Nombre Jawed Asrar

Residencia 14948 Royal Brook, Chesterfield. MO 63017

Estado de MISSOURI )

)
Condado de San Louis )

En este 4 de Octubre de 2002 ante ml personaimente aparecié Jawed Asrar a qulen
conozco como la persona que ejecutd el instrumento antenor y quien reconocld que
ejecuté el mismo de su libre voluntad y albedrio en testmonio de lo cual he puesto mi
firma y sello oficial en el dia escrito amriba

{Firma)
Notano Pablico

MI comisién expira __Julio 16 de 2005

Hay un sello que dice

CAROL D STEMMLER

Notano Pulblico — Sello de Notano
Estado de Missourl

Condado de San Louis

Mi comisién expira al 16 de Julio de 2005

EN TESTIMONIO DE LO CUAL he puesto mi firma en el presente en la fecha al lado de
mi firma

Fima (Firma) Fecha 10/04/02
Nombre Viadimir O Bekker

Residencia 32 Forsythia Lane, Olivette, MO 83132
Estado de MISSOURI )

)
Condado de San Louis )

En este 4 de Octubre de 2002 ante mi personaimente aparecié Viadimir O, Bekker, a
quien conozco como la persona que ejecutd el instrumento antenor y guien reconocid que
ejecutd el mismo de su libre voluntad y albedrio en testimonilo de lo cual he puesto

mi firma y sello oficial en el dla escnto amba

{Firma)
Notano Pdblico

M) comisién expira __Julio 18 de 2005

Hay un sello que dice

CAROL D STEMMLER

Notano Publico — Sello de Notano
Estado de Missouri

Condado de San Louis

Mi comisién expira el 18 de Julio de 2005
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EN TESTIMONIO DE LO CUAL he puesto mi firma en el presente en la fecha al lado de
mi fima

Firma (Fima) Fecha 10/04/02
Nombre Ymwe: Ding

Residencia 423 Castle Pines Court, MO 683021
Estado de MISSOURI )

)
Condado de San Louls )

En este 4 de Octubre de 2002 ante ml| perscnaimente aparecié Yiwel Ding, @ quien
conozco como la persona que ejecutd el instrumento anterior y quien reconocid que
ejecutéd el mismo de su libre voluntad y albedrio en testimonio de lo cual he puesto

mi firma y sello oficlal en el dla escrito arriba

(Firma)
Notano Pdblico

Mi comisi6n expira __Julio 18 de 2005

Hay un sello que dice

CAROL D STEMMLER

Notano Piblico — Sello de Notano

Estado de Missoun

Condado de San Louis

Mi comisién expira el 18 de Julio de 2005
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Expediente del Solicitante No 17386/08058 (52837) PATENTE

EN LA OFICINA DE MARCAS Y PATENTES DE LOS ESTADOS UNIDOS
Casilla de Ceslones
Comisionado de Marcas y Patentes
Washington D C 20231

PORTADA DE (DOCUMENTO) DE CESION(37CFR §331)
Anexo encontrara una ceslén (documento) para registro
IDENTIFICACION DE SOLICITUD(ES) Y/O PATENTE(S)
PARA REGISTRO DE (DOCUMENTO) DE CESION
(3S7CFR §3.21Y3TCFR §3.31(A)4))

12 Esta cesion es para la siguiente solicitud de patente y/o patente emtida

a Solicitud provisional 60/430 572 presentada el 3 de Diclembre de 2002

NUMERO TOTAL DE SOLICITUDES Y/O PATENTES
Y TARIFA TOTAL

13 A El nimero total de solicitudes y/o patentes identficadas en esta portada es
1

B La tarifa total es (37 C F R Seccién 1 21(h))
1 x $40 00 = $40 00

CERTIFICADOBAJO37CFR.§§18(A) Y 1 10°
(Cuando use coireo expreso, el niimero de marquilla de correo expreso es obligatorio Ja
certificacion por coireo expreso 6s opcional)

Certifico que en la fecha que se muestra debajo esta commespondencia
ENVIO POR CORREO

= es depositada en ol Servico Postal de los Estados Unidos en un sobre dirigido al Comisionado para Patentss
Washington D C 20231

S7CFR.§1.5{m) SICFR§110°
O como Comeo Expreso de Oficina Postal a
B con sefios postales como comso de primera clase Destinatario®
MamulladecomeoNo._  (cbligatoria)
TRANSMISION
O Transmitido por facsimile a la Ofiana de Marcas y Patantes, (703)
(Firma)
Firma
Fecha 18 de Febrero de 2003 Anna A. Von

{nombre en ietra imprenta de quien certifica)

* Solo Ia fecha de prasentacion (§ 1 6) serd la fecha ulliizada en un céiculo de ajuste de término de
patente aunque la fecha en cualqueer certificado de correo o transmisidn baejo § 18 contnda
tomdndose en cuenta al delermunar la puntuahdad Ver §1 703(f) Considere Correo expreso de
oficina postal a destinatario (§1 10) o transmision de facsimile (§1 8(d)) para fa respuesta que seréd

acordada como la fecha més temprana posible de presentacién en céiculos de ajuste del término
de /a patente
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D El pago de |a tarifa se hace por
Se adjunta el cheque #22508 por el monto de $40 00

Cargue cualquier tanfa adiclonal requenda por este
documento o acradte cualquier sobrepago a la cuenta de
depdsito # 50-2548

Se anexa un duplicado de este documento

NOMBRE DE LAS PARTES QUE CEDEN EL INTERES
(37 C F R. §3 31(A)}1))

Las paries que ceden el interés son
Jawed Asrar

Viadimir O Bekker
Yiwei Ding

NOMBRE Y DIRECCION DE LA({S) PARTE(8) QUE RECIBE(N) EL INTERES
(37CFR §(a)2))
Los derechos se estdn cediendo a
Monsanto Technology LLC

800 North Lindbergh Boulevard
San Louis MO 631687

DESCRIPCION DEL INTERES CEDIDO O
TRANSACCION REGISTRADA (37 C FR §3 31(a)(3))

El documento acompafiante tiene el propdsito de lograr una cesién

NOMBRE Y DIRECCION DE LA PARTE A QUIEN
DEBE ENVIARSE LA CORRESPONDENCIA (37 C F R. §3 31(a)(5))

Por favor dinja la correspondencia a

Nombre Charles E Dunlap
Direccién Belson Mullins Riley & Scarborough

Keenan Buiking Third Floor
1330 Lady Street
Columbia SC 29201

No telefénico 864-250-2238
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Fecha 18 de Febrero de 2003

s

. 50

FECHA EN LA QUE SE EJECUTO LA (DOCUMENTO) CESION
(37 CFR. § 3 31(a)(7))

La cesién (documento) adjunta fue ejecutada por Jawed Asrar Viadimir O Bekker
y Yiwel Ding el 4 de Octubre de 2002
IDIOMA DE LA CESION (DOCUMENTO) A SER REGISTRADA

El documento adjunto se encuentra en el tdioma Inglés

SE PRESENTA DOCUMENTO ORIGINAL O COPIA AUTENTICA

Con la presente se presenta el documento onginal

DECLARACION (37CFR P31(a){9)) Y
FIRMA (37 C F R. §3.31(a){10))

Hasta donde &é y creo la Informacién antenor as veraz y comecta y cualquier copia
adjunta es una copia auténtica del documento onginal

(fima)

Charles E Dunlap

Belson Mullins Riley & Scarborough
Keenan Building Third Floor

1330 Lady Street

Columbia SC 28201

NUMERO TOTAL DE PAGINAS QUE SE PRESENTAN

El nimero total de paginas que se presentan Incluyendo los documentos es ]
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Expediente del practicante No 17396/09058 (51-21(52837)) PATENTE
EN LA OFICINA DE MARCAS Y PATENTES DE LOS ESTADOS UNIDOS

En el procesao de solicitud de Jawad Asrar Viadimir O Bekker y Yiwei Ding
Sollcitud No 60/430 572 Grupo No
Presentada 12/03/2002 Examinador

Para Método para proteger esemillas tratadas con un agente fitotéxico

Caslila de Ceslones
Comislonado para Patentes
Washington D C 20231

CERTIFICADO DE ENVIO POR CORREO BAJOEL37CFR. §1 8(a)
Certrfico por la presente que la comespondencia adjunta comprende

Hoja de transmisién de la tanfa (1 pagina)

Hoja de portada de Cesién (documento) con duplicado (3 paginas cada
uno)

Cesi6n (Documento) (3 paginas)

Cheque No 22508 por $40 00 (1 pagina)

Postal de regreso (1 pagina)

bW N =

se estd depositando con el Serviclo Postal de los Estados Unidos con suficiente importe
como correo de pnmera clase en un sobre dingido a

Casilla de Cesiones
Comisionado para Patentes
Washington D C 20231

el 18 de Febrero de 2003

Anna A Von

(Firma)
Firma de la persona que envia el documento
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Comm. 48 (12-2000)

CaYsXd
Apostill

(Convention de La Haye du 5 octobre 1961)
Country United States of Amenca

This public document
has been signed by CAITLIN E. MACAGY

actng in the capacity of NOTARY PUBLIC

bears the seaj[starnp of CAITLIN E MACAGY NOTARY PUBLIC-STATE OF MISSOURI

Certified

at Jefferson City Missoun
the 28th day of JANUARY 2002

——

by Mait Blunt, Secretary of State State of Missoun
No. 70895

Seal/Stamp 10 Signature

W\m—%\w

1 [ DE COLTMER
. l 27 0CT 2008

OSCAR ALARGGN NUREZ
BOBARIO CHLENTA 1 8576
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COLOMBIA
PCDER POWER OF ATTORNEY
El abaja firmado The undarsigned MONSANTO
TECHNOLOGY LLC a Delaware Limited

Nombra por el presante a

a los spoderados que él o ellos designen
nuestro reprasentante lagel y vardadero sn
Bogotd con facultades para reclbir notifica
ciones y hombrar apoderados judiclalas o
extrajudiclales con el fin de dar cum
phmiento al pérrafo lo del Articulo 643 del
Decreto 410 de 1871 quedando sspecial
mente facultados para representarnos ante
las autoridadea Colombianas administrat
vas Judicialea o de policla en todos los
trdmites reletivos a Ia Propiedad Industrial a
cuyo sfecto les facultamos para dar ante
dichas autonidedes todos los pasos nacesa
riog al objeto Indicado elevar solicitudes
declaraclones y reclamosa formular descrip
ciones eénmiendas oposiclones y apelacio
nes nstaurar cancelaciones abonar todos
los impuestos y cuotas y efectuar todo otro
pago detarminado por la lay recibir todos
los documentas y valores dando el das
cargo respectivo llenar cualesqulera otros
requintos y tomar en fin todas las medidas
que crayen conducentas al resguardo da
nuestros intereses y an caso de produciree
oposicion pasar los antecedentes a los tn
bunales quedando facultado para intervenir
como demandante ¢ demandado ente los
Jueces Qque sean competentes pudiendo
transar someter a arbitros desistir parcibir
y apelar con todas las demés facultades
que resulten necesarias y por el presente
declaramos desde ahora vélido y bueno
cuanto dicho representante y/o los apodera
dos que el nombre hicieren en nuestro bene
ficia

Asimisma facultamos o los
abogados arriba indicados para soliciter en
la Oficna de Propiadad Industnal la
protocolizacidn de este documentc y de
cualquier poder gque otorguen & nombre
nuestro

Given and signed at {Dado y firmado en)

Por (B
Titulo {Title}

S# Los

this (a los) ? Mday ofi(dies de) %:4 44‘(44# of (de) 2022 — -
MONSAN ECHNOLOGY LLC

s a

Llablhity company located at 800 North
Lindbergh Boulevard St Loula Mssour
United States of America

hereby appoint Ramiro Castro Duque y/o
Jusn Pablo Cadena Sarmiento y/o Beatriz
Jaramillo S

or tha agents appointed by him or them our
true and legal repraesentative in Bogota with
power ta receive notifications and to
appoint judicia!l or extrajudicial agents so as
to comply with paragraph 1 Article 543 of
Decree 410 of 1971 and they are
espacially empowerad to represent us
before the administrative judicial or police
authonties of Colombia in all proceedings
pertaining to industrial property for which
purposs we authorize them to take before
the said authorities all the necessary steps
to the said end to file pettions
declarations clems cancellations and
administrative mjunction proceedings to
draw up specifications to make amend
mants oppositions and appeals to pay all
instaliments end effect all other payments
prescribad by law to recelve proper re
calpts to comply with all other
requirements and In short to teke all those
measuras which may desm fit for the
protaction af our Interests and in case of
opposition where the proceedings be
pasasd over to the courts we authorize said
agent{s) to act on our behalf as
complainant{s) as well as defendant(s)
before the competent judges with full
powers to make arrangements to submit to
arbitrators to desist to collect to appeal
and 10 short with all such further powars
as may be requred and wa hereby declare
from now on as valld and good &ll that said
reprasentative and/or the agents by hm ap
pointed may do for our benefit

We slso authorize said sttorneys to
apply for protocolizajiom=
and any power of at{gs ,‘
in our name befor

A w1 9rvn1

%go" A




NOTARIAL CERTIFICATE (CORPORATION)

Estados Unidos da América }

Estado de ) S8
Condedo da )
Hoy de de 20 comparacid

a qulen cono2co y de

qwen me consta que firmd el anteror
documento y quien debldamente juramentado
declard y dijo que él aa

de

Is compalfila nombrada en el documento qus
anteceda una sociedad debidamante organizada
y saixtente conforme a las leves del Estado de

Estados Unidos de Amaearica domiclliada an Ia
cludad de

Condado de

Estado de Eetados
Unidos de Amdrica y legalments constituida para
un perfodo de duracidn que adn no he
determinada que sl declarants estd asutorizado
por dicha Compafifa para conferir ests poder que
ol aslio estempado por dl sl ple de tal poder an
nombrs y en representacién de la expresada
Compafila s el sello oficial de slla y que el
objeto pare @ cusal se conflere eate nstrumento
estd comprandido dentro dal de la sociedad

El suscrito notarlo ha wvisto los eststutos de
incorporacién firmadoa en

Estado de

con fecha y certifica que de
conformidad con la legisiacidn de dicho Estado la
antenor decleracién juramenteda es prueba
suficlentas de que loa hechos sobre qua ella versa
son clertos o verdaderos de lo cugl da de

et 7/“(@

100

CERTIFICADO NOTARIAL (SOCIEDAD)

Unitad States of America )

Stats of M\SS0U2| } S§
Countyof 4T LOU S )
On thllq day of :—]—;_Mluu.' of 20 Oy

personally came
Barbara Bunning Stavens

to me known and known to me to be the person
who signed the foregoing Instrument who baing
by ma duly aworn did depose and say that she la
the Intellectual Property Counsel

af Mansanto Technology LLC

the company namad within & imited lisbllity
company organized and existing under the laws
of the State of Dalaware United States of
Amwerica domiclled at the City of Creve Coeur

County of 5t Louis

State of Miasourl

Urited States of America and legally constituted
for a period of tenure not yet expired that the
deponent s authorized by sald Limited Liability
Company to confer thls power of attornay that
the seal affixed hereunto by the deponent in the
name and on behelf of sald Limited Liabllity
Company ls the seal theraof and thet the
purposs for which this Inatrument 18 granted s
Included within the corporate purpoaes of the
Limited Liabllity Company

The undersigned Notary Public has seen ths
Certificate of Formation of the sald Limited
Liabllity Company executad at Wilmington

State of Delaware under date of March 2 2000
and hereby cartifies that under the laws of said
State the foregoing ecknowledgmant i1s aufficient
proof thet the facts therein contalined are true
which she attests

Notary Public
(Notano Publico)
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
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THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
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APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A

FILING DATE UNDER 35 USC 111
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FILING DATE December 03, 2002

By Authonity of the
COMMISSIONER OF PATENTS AND TRADEMARKS
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Jawed Asrar Viadmir O Bekker and Yiwe: Ding

For METHOD OF PROTECTING SELDS TREATED WITH A PHYTOTOXIC AGENT
Box Pruvisional Patent Application

Commumioner for Patents
Washington D C 20231
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METHOD OF PROTECTING SEEDS TREATED
WITH A PHYTOTOXIC AGENT
BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention relates to a method of protecting seeds that
are to be treated with a phytotoxic agent and in particular to a method for
improving the germinaton rate of phytotoxic agent-treated seeds Also
included are seeds that have been treated by the subject method and
plants that grow from such seeds
(2) Descnption of the Related Art

A signrficant fraction of plant seed 18 now treated with one or more
agrochemicals such as pesticides noculants growth factors and
fertiizers in order to control pests and diseases to provide nutrients
stimulate germination and enhance the growth of the seeding Some of
the agrochemicals that are useful in controlling pests and diseases can
also be toxic to the seed and to the plant that sprouts from the seed Such
phytotoxic activity limits the amount of these agrochemicals that can safely
be applied to the seed

One undesirable effect of phytotoxicity 1s the reduction of the
germination rate of seeds that have been treated Typically the
germination rate of seeds that are treated with a phytotoxic agent
decreases with hime after the agent has been applied thereby imiting the
shelf Iife of the treated seeds Sometimes extraordinary measures such
as in-field sead treatment or treatment immediately before planting are
required to avoid serlous damage to the crop It has also been recognized
that phytotoxic damage to seed by agrochemical agents may be
exacerbated by exposure of the seed to environmental stresses such as
cold drought and the like

Phytotoxicity of agrochemicals has been dealt with in several ways
The inclusion of safeners — chemicals which amehorate the phytotoxic
affects of agrochemicale such as herbicides — along with the seed 1s

Copy provided by USPTO from the IFW kmage Database on 04/28/2005
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widely used but this requires the application of an addional often
expensive chemical component to the seed

Another way to overcome the phytotoxic effect 1s to encapsulate the
agrochemical agent n a matnix often a polymer which imits the
movement of the agent See eg U S Patent 8 329 319 to Pughsi ef a/
This method can imit the contact of the agent with the seed and the
emerging seeding while permitting the agent to become available later
during germination and initial plant growth as the agent s released from
the polymer matrix The proper operation of encapsulation technology
depends on careful matching of the physical and chemical properties of
the agrochemical and the encapsulating matnx Nerther one polymer
matnx nor one encapsulation process s surtable for encapsulation of all
agrochemical agents now in use for seed treatment

Agrochemical agents can also be included in seed coatings which
can limit the mobility of the agent See eg US Patent No 6 189 318 to
Stewartefa/ U S Patent No 5 129 180 to Stewart, U S Patent No
5 127 185 to Koymoto et a/ U S Patent No 5 044 116 to Gago ef a/ and
U S Patent No 3 847 806 to Waits However because the active agent 18
distributed throughout the coating some finite amount of the agent by
necessity comes in contact with the surface of the seed Moraover like
ancapsulation the chemical and physical parameters of the matnx
matenal must be matched with the properties of the active agent in order
to obtain the proper homogeneity for the coating and to avoid cracking

It 1s known to apply polymer coatings to seeds for the purpose of
reducing imbibitonal chiling njury See NI B-R Alleviation of seed
imibitional chiling injury using polymer film coating Brifish Crop Protection
Council Symposium Proceedings No 76 Pp 73-82 (2001) also Taylor
A G Bean Improvement Cooperative 30 30-31 (1987) Tayloretal J
Horticultural Sci 82183-189 (1887) Taylor A. G and J Kwiatkowski
Polymer film coatings decrease water uptake and water vapor movement
into seeds and reduce imbiwtional chilling ijjury West et al Crop
Science 25941-944 (1985) But the combinahon of such coatings with

2
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subsequent seed treatment with phytotoxic agrochemicals was not
descnbed

It would be useful therefore to provide a method for reducing
phytotoxic injury to seeds from phytotoxic seed treatment agents which
method can be used with a broad range of agrochemical agents and
applied to a broad range of seed types

SUMMARY OF THE INVENTION

Briefly therefore the present inventon is directed to a novel method
of improving the germination rate of plant seeds which are treated with a
phytotoxic agent the method compnsing forming a polymer coating on the
plant seed before treating the seed with the phytotoxic agent where the
coating 18 free of the phytotoxic agent and where the typa of polymer and
the coating thicknesas are designed to block phytotoxic contact of the
phytotoxac agent with the seed while allowing sufficient transfer of oxygen
to maintain the seed s viability and sufficient transfer of moisture under
envircnmental conditons normally encountered by the seed after planting
to enable its germination and treating the coated plant seed with the
phytotoxic agent

The present invention 18 also directed to a noval phytotoac agent-
treated plant seed having an improved germination rate each seed
comprising a plant seed having a phytotoxic agent deposited thereupon
and having a polymer coating which i1s free of the phytotoxic agent located
between the seed and the phytotoac agent wherein the type of polymer
and the coating thickness are designed to block phytotoxic contact of the
phytotoxic agent with the seed while allowing sufficient transfer of oxygen
and moisture under environmental condrions normally encountered by the
soed after planting to maintain the seed s viability and enable its
germination

The present invention 1s also directed to a novel plant that 1s grown
from a seed that 1s treated by the method descnbed above

The present invention is also directed to a novel method of
producing an agronomic crop the method compnsing the steps

3
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a providing plant seeds of the agronomic crop that h’ave been
treated by the method descnbed above

b planting the seeds and

c culhvating the planted seeds and plants that sprout from the
seads

Among the several advantages found to be achieved by the

present invention therefore may be noted the provision of a method for
reducing phytotoxic injury to seeds from phytotoxic seed treatment agents
which can be used with a broad range of agrochemical agents and appled
to a broad range of seed types

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 18 a graph showing the germination rate of sorghum seeds
in a warm germination test as a functon of days after treatment, for seeds
having no coating and having 10u and 50u coatings of Vinac XX-210
polymer followed by treatment with a Conceplll safener and with
Imidaclopnd at levels of 0 250 g 500 g and 750 g per 100 kg of seeds

Figure 2 18 a graph showing the germination rate of sorghum seeds
in a cold germination test as a function of days after treatment for seeds
having no coating and having 10u and 50u coatings of Vinac XX-210
polymer followed by treatment with a Conceplill safener and with
imidacliopnd at levels of 0 250 g 500 g and 750 g per 100 kg of seeds

Figure 3 18 a graph showing the germination rate of sorghum seeds
In a warm germination test as a funchon of days after treatment for seeds
having no coating and having 5u coatings of three different Methocel
polymers where the coatings were followed by treatment with a Concepllil
safener and with imidacloprid at levels of 0 and 250 g/ 100 kg of seeds

Figure 4 1s a graph showing the germination rate of sorghum seeds
in a cold germination test as a function of days after treatment for seeds
having no coating and having 5. coatings of three different Methocel
polymers where the coatings were followsad by treatment with a Conceplil
safener and with imidaclopnd at levels of 0 and 250 g/ 100 kg of seeds

4
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Figure 5 1s a graph showing the germination rate of sorghum seeds
in a warm germination test as a function of days after treatment for seeds
having no coating and having 10u coatings of either SB-2000 polymer
Vinac XX-210 Maltnn MO40 Airflex 500 or Flexbond 288 polymers
where the coatings were foliowed by treatment with a Conceplil safener
and with imidaclopnd at levels of 0 and 250 g/ 100 kg of seeds

Figure 6 18 a graph showing the germination rate of sorghum seeds
In a warm germination test as a function of days after freatment for seeds
having no coating and having 5u coatings of Maltrin MO40 Methocel
E3LV Methocel ES0LV Methocel A15LV Airflex 500 + 1% talc Flexbond
289 and Su 10u 20u and 50u coatings of Vinac XX-210 where the
coatings were followed by treatment with a Conceplll safener and with
imidaclopnd at levels of 0 and 250 g/ 100 kg of seeds and

Figure 7 1s a graph shéwing the germination rate of sorghum seeds
in a cold germinaton test as a function of days after treatment for seeds
having no coating and having 5u coatings of Maltrin MO40 Methocel
E3LV Methocel ESOLV Methocel A15LY Axflex 500 + 1% talc Flexbond
289 and 5u 10 20p and 50u coatings of Vinac XX-210 where the
coatings were followed by treatment with a Conceplll safener and with
imidacloprid at levels of 0 and 250 g/ 100 kg of seeds

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In accordance with the present invention it has been discovered

that the germination rate of seeds that are to be treated with a phytotoxic
agent can be improved by forming a polymer coating which i1s free of the
phytotoxic agent on a plant seed and then treating the seeds with the
agent it s important that the type of polymer that 1s employed for the
coating and the coating thickness are designed to block phytotoxic
contact of the agent with the seed while allowing sufficient transfer of
oxygen to maintain the seed s viability and sufficient transfer of moisture

Copy provided by USPTO from the IFW image Dainbase on 04/20/2006
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under environmental conditions normally encountered by the seed after
planting to enable its germination

In the present method the terms phytotoxic agent' refer to an
agncultural active ingredient that 1s phytotoxic As used herain the terms

agncultural active ingredient” mean any chemical element molecule or
compound or mixture thereof which has a biological activity in a seed a
plant, or a disease or pest of a seed or plant Such agricuitural active
ingredients include but are not imited to pesticides herbicides fertilizers
plant growth regulators drugs dyes biological attractants scents and
pheromones Therefore pesticides herbicides fertilizers plant growth
regulators drugs dyes biological attractants scents and pheromones that
are phytotoxic are to be included as the phytotoxic agents of the present
invention -

As used herein an agent is "phylotoxic” If it causes harm or
damage to a plant or seed with which it comes in contact Plant and seed
damage or harm includes for example stunting chemical buming yield
depression malformation discoloration lack of germunation reduction in
germinaton rate death and the like

The subject method has been found to be especially useful when
the phytotoxic agent is a plant growth regulator a pesticide or a herbicide
Examples of pesticides that can be used as the phytotoxic agent in the
presemnmt invention are acancides miticides insecticides insect repellants
fungicides fungistats molluscicides rodenticikdes nematicides and
bactencides

it 1s known that many of the most useful pesticiddes herbicides and
plant growth regulators can be phytotoxic if they are allowed to contact
plants or seeds and particularly If they are present in high concentrations
Nonetheless it 1s often more effective If not necessary to provide such
agents at high concentrations in order to obtain the maximum benefits that
they can offer Consequently it has been particularly difficult to supply
these phytotoxic agents in concentrated form such as in controlled
rolease granulea coatings or pellets due to the hammful effect that the

“Copy provided by USPTO from the IFW imago Datubase on 04/26/2006
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agent can have upon the very seed or plant that it 1s designed to protect
An important propenrty of the present invention 1s that it permits the use of
highly effective actives that are also phytotoxic Moreover the actives can
be used at concentrations that are higher than would be possible without
the use of the phytotoxic agent -free polymer coating

One function of the ponrner" coating 1s to reduce phytotoxic contact
of the phytotoxic agent with the seed As used herein the terms
"phytotoxic contact means contact of an amount of an agent with a seed
that 18 sufficient to cause a phytotoxic effect Because the phytotoxic
agent-free polymer coating reduces phytotoxic contact of the agent with
the seed 1t extends the time that treated seed can be stored Also the
treatment can be carned out at a time well before the seed 1s planted
preferably at a tme that 18 economically attractive and convenient for the
person applying the treatment By way of example when seeds are to be
treated with a pesticide the present method can extend the shelf Iife of
pesticide-treated seeds by a factor of three times or even more
Furthermore the present method makes it possible to treat seeds with
significantly higher levels of pesticides than can normally be used without
incurring unacceptably low germination rates This can enhance the
effectiveness of the pesticide and extend the time that the pesticide
remains active after planbng For exampie the present method permits
the use of two-bmes three hmes or even higher levels of pestcide
without Incuming addrhonal reduction in germination rates for treated
seeds

it 1s ancther advantage of the present method that it can be used
with a broad range of agrochemical agents irrespective of their chemical
or physical compatibility with the coating polymer The aspect of applying
a phytotoxic agent-free polymer coating to the seed before applying a
phytotoxic agent ehminates the need for careful matching of the properties
of the polymer and the agent

In the present method when 1t is said that a purpose 15 iImproving
the germination rate of plant seed it 1s meant that plant seed that have

7
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been treated by the present method have a higher germination rate than
similar plant seed that have been treated with the same amount and type
of phytotoxic agent, but lack the phytotoxic agent-free polymer coating that
is a feature of the present method, when both types of seeds are exposed
to the same environmental conditions and tested under the same protocol
for the measurement of germination rate. Methods for the measurement
of germination rate are well known to those having skill in the art of seed
science, and are described in more detail below.

In the present method, a phytotoxic agent-free polymer coating is
formed on a plant seed before treating the seed with the phytotoxic agent.
The type of polymer and the coating thickness are designed to reduce
phytotoxic contact of the phytotoxic agent with the seed while allowing
sufficient transfer of oxygen to maintain the seed’s viability and sufficient
transfer of moisture under environmental conditions normally encountered
by the seed after planting to enable its germination. After the polymer
coating has been formed, the coated seed is treated with a phytotoxic
agent. In preferred embodiments, the phytotoxic agent is a pesticide.

Although the subject method can be used to treat the seed of any
type of plant, it is preferred that the seed is the seed of an agronomic
plant. As those terms are used herein, "agronomic plant” refers to any
plant that is cultivated by man, or from which is harvested parts or
products that are used by man. Agronomic plants can be a gymnosperm,
a dicotyledon, or a monocotyledon.

Examples of agronomic plants which are useful in the present
invention include, without limitation, cereals (wheat, barley, rye, oats, rice,
sorghum, related crops, eic.), beet, pear-like fruits, stone fruits, and soft
fruits (apple, pear, plum, peach, Japanese apricot, prune, almond, cherry, _
strawberry, raspberry, black berry, tomato, pepper, etc.), legumes (kidney
bean, lentil, pea, soybean), oil plants (rape, canola, mustard, poppy, olive,
sunflower, coconut, castor, cocoa bean, peanut, soybean, corn, etc.),
Cucurbitaceae (pumpkin, cucumber, melon, etc.), citrus (orange, lemon,
grape fruit, mandarin, Watson pomelo (citrus natsudaidai), etc.),

8
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vegetables (lettuce cabbage celery cabbage Chinese radish carrot
onion potato etc) camphor trees (avocado cinnamon camphor etc )
com tobacco nuts coffee sugar cane tea grapevine hop and banana

In preferred embodiments the agronomic plant can be rice wheat
barley rye com potato carrot sweet potato, sugar beet bean pea
chicory letiuce cabbage caulflower broccoll tumip radish spinach
asparagus onion garlic eggplant pepper celery canot squash
pumpkin zucchwu cucumber apple pear quince melon plum chermry
peach nectarine apricot, strawbeny grape raspberry blackberry
pineapple avocado papaya mango banana, soybean tomato sorghum
and raspbemes banana and other such edible vaneties [t 18 more
prefered that the agronomic plant 1s selected from corn soybeans cotion
sorghum rape (cancla) nce wheat barley and rye It s even more
preferred that the agronomic plant 1s comn soybeans or cotton

An Inttial step in the present method 1s forming a phytotoxic agent-
free polymer coating on a seed Any method that 13 known In the art of
polymer science can be used to accomplish the formation of the coating
on the seed In one preferred method the coating can be formed by
providing & seed and contacting the sead with a polymer The contacting
can be camed out in any one of several ways For example If the polymer
1s water soluble a water solution of the polyme; can be prepared and the
polymer solution can be appled to the seed — such as by spraying
dipping msting or the ike For non-water soluble polymers a
hquid/polymer emulsion of the polymer can be formed and the emuision
can be applied to the seed It is preferred that the liquid in which the
emuision i1s forred 18 water and in that case the emuision can be
referred to as a polymer latex It 1s an important feature of the present
method that the polymer-contaiming medium that 13 used for the application
of the polymer to the seed 18 free of a phytotoxic agent in order that the
application of the polymer to the seed results in the formation of a
phytotoxic agent-free polymer coating on the seed

Copy provided by USPTO from the IFW knage Database on 04/26/2006
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When it 1s said that the polymer-containing medium or E:é polymer
oating are "free of a phylotoxic agent' it 1s meant that any phytotoxic
agent that might be present in the medium or the coating is present at a
oncentration that 1s below a phytotoxic level The concentration of a

phytotoxic agent i1s considered to be below a phytotoxic level” if seed
coated with a polymer coating containing the phytotoxic agent provide a
warm-germ test germinaton rate at 30 days (as that test is described
below) that 1s not more than 5% lower than the warm-germ test
germmination rate of similar seed having a similar polymer coating in which
the concentration of the phytotoxic agent i1s zero

In preferred embodiments the polymer coahng 1s apphed directly to
the seed without intervening matenal between the coating and the seed

It 18 preferred that the polymer of the subject coating be apphed to
the seed in the form of a film of a iquid suspenslon dispersion or
emuision As usad herein when descnbing the coating the term
“emuision” will be understood to include all suspensions dispersions and
emuisions When the iquid in which the polymer 1s distributed 18 water
the emulsion can be termed a latex it will be understood that when the
term “film" is used n this specification it generally apphes to the film of the
polymer emulsion in iquid form after application to the seed unless the
context suggests otherwise Likewise the term “coating™ apples to the
coating on the seed that 1s formed from the curing of the film When a film
containing the polymer is applied to the seed it 1s preferred that the film
substantially covers the surface of the seed However while preferable
such substantial coverage Is not required Iin order to obtain the advantages
of the invention

The polymer 1s added to the liquid under condrions that an
emulsion is formed This can be done by the addition of finely milled
parhcles of the polymer to the hquid or a liquid/ polymer mixture can be
subjected to high shear to form the emulsion Such emulsion-forming
techniques are well-known in the art

10
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The polymer can be added to the iquid in any amount but the
concentration of the polymer in the emulsion that 1s used to form the film
should be low enough to permit easy handling and applicaton of the
emuision to the seed — such as by spraying — and thorough distnbution of
the film among the seeds so that the outer surface of each seed 18
substantially covered However the concentration shouid be high enough
when used in combination with the other parameters of seed treatment to
avou the loss of polymer from the seeds by dnpping or pooling of the
emuision It 18 preferred that the concentration of polymer in the emulsion
at the time that a film of the emulaion 18 applied to the seeds 1s about 0 5%
to about 50% by weight more preferred 15 a concentration of about 0 5%
to about 20% by weight even more prefemed Is a concentration of about
2% to about 20% yet more preferred 18 a concentraton of about 4% to
about 15% by weight and even more preferred i1s a concentration of
about 5% to about 11% by weight

The amount of the polymer smuision or polymer solution that
18 added to the seeds 1s an amount that 18 sufficient to provide a coating of
the desired thickness After the film of the polymer emulsion or solution
has been applied to the seed it is cured to,form the polymer coating
When it 1s saxd that the film 1s "cured or when "curing the film" 18 referred
to what s meant s that a solid coating of the polymer s formed from the
polymer in the film Cunng 18 often the result of drying of the liquid from
the film but can also be camied out by chemical reachon adsorption
sequestration or other forms of polymer curing that are known in the art

The subject coating 18 insoluble in water as descrnbed above and
is present on at least some part of the outer surface of each seed Itis
preferred that the coating completely cover the outer surface of each seed

it 1s preferred that the polymer coabing that 18 formed on the seed

ompnses a substantial amount of the polymer It is preferred that — after
the coating 1s cured - the polymer coating contains a polymer or blend of
polymers in an amount of over 10% by weight An amount of 50% by
weight is more profered 70% by weight is yet more preferred and 80%

1"
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by weight 18 even more preferred In some instances it is preferred that
the coating consists essentially of the polymer

if it 1s desirable the coating can contain non-phytotoxic materials
other than the polymer in order to serve as plasticizers emulstfiers
stabilizers fillers dyes safeners and the ke Such matenals are well
known in the art

A feature of the phytotoxic agent-free polymer coating 1s that the
type of polymer and the coating thickness are designed to reduce
phytotoxic contact of the phytotoxic agent with the seed while allowing
sufficlent transfer of oxygen and moisture under environmental condiions
normally encountered by the seed after planting to maintain the seed's
viability and enable its germination

The types of polymer that are useful for the present coating include
polymers that can be processed into an aqueous solution and polymers
that can be processed into an aqueous latex emuision Polymers that
form aqueous latex emulsions are preferred It 18 preferred that the
polymers that are used in the praesent coating can form a film that has
good adhesion to the surface of the seed — that 18 the cured film adheres
sufficiently tightly to the surface of the seed that it does not detach or
abrade away dunng normal processing storage and handling It s further
preferred that the polymers form films that are water insoluble but have
sufficient permeability to moisture and oxygen to maintain seed viability
and permit germinaton when the seed is planted

Furthermore 1t 18 preferred that the polymer that 1s used for the
present coating be one having a minimum film-forming temperature (MFT)
that 1s lower than a temperature that would harm the seeds being coated
It 1s preferred that the polymer have a MTF of lower than 55°C more
preferred of lower than 30°C and even more preferred of iower than 25°C
Minimum film-forming temperature can be determined according to ASTM
procedure No D-2354 See eg US PatentNo 6235916B1 Ina
preferred embodiment the present method of coating the seed includes
exposing the seed to a temperature that 18 higher than the MTF of the

12
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coating polymer in order to obtain an adherent and uniform film having few
or no pinholes

Examples of the types of polymers that can be used in the present
mvention include water soluble polymers such as maltodextnns
methyicellulose ethyicellulose hydroxypropyiceliulose and
hydroxypropyl/methyliceliulose and water dispersible polymers such as
vinyl acetate - ethylene polymers ethylene-vinyl chloride polymers vinyl
acetate polymers vinyl-acrylic polymers starch-based polymers (such as
SB-2000) polyvinyl acetate -vinyl chlonde polymers wvinyl chlonde/ vinyl
acetate/ ethylene copolymers and the ke

A polymer that 18 useful in the present method 1s SB 2000 a starch-
based functional polymer (available from Seedbiotics Caldwell ID) which
has been reported to reduce imbibitional chiling injury to seeds when used
as a seed coating pnor to planting (See eg Taylor A G elal
Polymer film coatinge decrease water uptake and water vapour movement
into seeds and reduce imbibitional chifling injury Bnfish Crop Protection
Council Symposium Proceedings No 76 p 215-220 (2001) and N1 B-R
pp 73-82 n Briish Crop Protection Council Symposium Proceedings No
76 (2001))

Other polymers that are suitable for use in the subject method
include polymers that can provide temperature-sensitive water
permeabiiity of the type descnbed In U S Patent Nos 5 120 349
5 129 180 and 5 387 450

As descnbed above the thickness of the phytotoxic agent-free
polymer coating in combination with the type of polymer that is used I1s
designed to restnct the contact of the phytotoxic agent with the seed but
to permit a certain level of moisture and oxygen transfer The thickness of
the phytotoxic agent-free polymer coating refers to the thickness of the
polymer coating after it has been cured or dned to form a flm In other
words 1t refers to the thickness of the final coating rather than to the
coating of the polymer-containing solution or emuision that 1s applied to
the seed

13
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It has been found that the thickness of the polymer coating in the
present invention should be less than about 500 microns It is preferred
that the coating thickness 1s between about 1 micron and about 500
microns more preferred i1s between about 1 micron and about 480
microns yet more preferred 1s between about 2 microns and about 400
microns even more prefemmed 1s a coating thickness of between about 3
microns and about 300 microns yet more preferred 1s between about 5.
microns and about 200 microns even more prefarred 1s a coating
thickness of between about 8 microns and about 100 microns and yet
more preferrad 18 between about 10 microns and about 50 microns

After a polymer coating has been formed on the seed the coated
seed s then treated with a phytotoxic agent. In the present invention the
phytotoxic agent can be any phytotoxic matenal that is applied to a seed
mcluding but not imrted to pesticildes ferbhizers growth factors dyes
and combinatons thereof

In preferred embodiments the phytotoxic agent compnses one or
more pesticides

Examples of pesticides that are useful in the present method
include herbicides molluscicides insecticides nematocides acancides
fungicides bactericides and modtures thereof

The pesticide can be selected from pyrethnns synthetic
pyrethroids azoles oxadizine insecticikdes neonicotinods diazoles
tnazoles strobllunn denvatives organophosphates pyrrols pyrazoles
phenyl pyrazoles diacylhydrazines biological/fermentaton products
carbamates and mixtures thereof

Examples of the types of matenais that are useful as pesticides in
the present method include

a a pyrethroid or synthetic pyrethnn Examples of pyrethnns
that are useful include 2-allyl-4 hydroxy-3-methyl-2-cyclopenten-1-one
aster of 2 2-dimethyl-3-(2-methylpropenyl)-cyclopropane carboxyhc acid
(2-methyl 1-propenyl)-2-methoxy-4-oxo-3-(2-propanyl)-2-cyclopenten-1-yl
ester and mixtures of cis and trans 1somers thereof Examples of

14

Copy provided by USPTO from the IFW Image Datobase on 04/26/2005



10

15

20

25

30

~2
a9

500430572 . A20302

17396/08058
51-21(52837)

pyrethroids that are useful include (s)-cyano(3-phenoxyphenyl)methyl-4-
chloro alpha (1-methylethyl)benzeneacetate (fenvalerate CAS RN 51630-
58-1) (S)-cyano-(3-phenoxyphenyl)methyl! (S)-4-chloro-alpha-(1-
methylethyl)benzeneacstate (esfenvalerate CAS RN 688230 04-4) (3-
phenoxyphenyl)-methyl(+)cis-trans-3<(2 2-dichoroethenyl)-2 2-
dimethylcyclopropanecarboxylate (permethrin CAS RN 52645-53-1) (&)
alpha-cyano-(3-phenoxyphenyl)methyl(+)-cis trans-3-(2 2-dichlorosethenyl)-
2 2-dimethyl-cyclopropane carboxylate (cypermethnn CAS RN 52315-07-
8) (beta-cypermethnn CAS RN 85731-84-2) (theta cypermethnn CAS
RN 71897-59-1) S-cyano (3-phenoxyphenyl)methyl () cis/trans 32 2-
dichloroethenyl) 2 2 dimethyicyclopropane carboxylate (zeta-cypermethnn
CAS RN 52315-07-8) (s)-alpha-cyano-3-phenoxybenzyl (1R 3R)-3-(2 2-
dibromovinyl)-2 2-dimethylicyclopropanecarboxylate (detamethnn CAS
RN 52018-63-5) alpha-cyano-3-phenoxybenzyl 2 2 3 3 -tetramethyl
cyclopropoanecarboxylate (fenpropathrin CAS RN 84257-84-7) (RS)-
alpha-cyano-3-phenoxybenzyl(R)-2{2-chloro-4-(tnflucromethyl)aniino]-3-
methylbutanoate (tau-fliuvalinate CAS RN 102851-06-9) (2 35 6-
tetrafiuoro-4-methyiphenyl)methyl{1-alpha 3-alpha)-(Z)-(x)-3-(2-chloro-
3 3 3-tnfluoro-1-propenyl)-2 2-dimethylcyclopropanecarboxylate (tefluthnn
CAS RN 78538-32-2) (t)-cyano (3-phenoxyphenyl)methyl (£)-4-
(difluoromethoxy)-alpha-(1-methyl ethyl)benzeneacsetate (flucythnnate
CAS RN 70124-77-5) cyano(4-fluoro-3-phenoxyphenyl)methyl 3-[2-chioro-
2-{4-chlorophenyl)ethenyl}-2 2-dimethyicyclopropanecarboxylate
(lumethnn CAS RN 88770-45-2) cyana{4-fluoro-3-phenoxyphenyl)
methyl 3-(2 2-dichloroethenyl)-2 2-dimethyl-cyclopropanedarboxylate
(cyfluthnn CAS RN 68359-37-5) (beta cyfluthnn CAS RN 68359-37-5)
(transfiuthnn CAS RN 118712-88-3) (S)-alpha-cyano-3-
phenoxybenzyl(Z)-(1R-ci1s)-2 2-dimethyl-3-[2-(2 2 2-tnfluoro-tnfluoromethyl-
ethoxycarbonyl)vinyljcyclopropane carboxylate (acnnathnn CAS RN
101007-06-1) (1R cis) S and (1S cis) R enantiomer isomer parr of alpha-
cyano-3-phenoxybenzyl-3-(2 2-dichlorovinyl)-2 2-dimethylcyclopropane
carboxylate (alpha-cypermethrin CAS RN 67375-30-8)

15
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[1R 35)3(1 RS)(1 2 2' 2'-tetrabromoethyl)}-2 2- s

dimethylcyclopropanecarboxylic acid (s)-alpha-cyano-3-phenoxybenzyl
ester (tralomethrin CAS RN 66841-25-8) cyano-(3-phenoxyphenyl)methyl
2 2-dichloro-1-(4-ethoxyphenyl)cyclopropane carboxylate (cycloprothrin
CAS RN 63835-38-8) [1a 3ux(Z2))-(x)-cyano-(3-phenoxyphenyl)methyl 3-
(2-chioro-3 3 3-influoro-1-propenyl)-2 2-dimethylcyclopropanecarboxylate
(cyhalothnn CAS RN 68085-85-8) [1-alpha (s8) 3-alpha(z)}-cyano(3-
phenoxyphenyl)methyl-3-(2-chloro-3 3 3-trffluoro-1-propenyl)-2 2-
dimethyicyclopropanecarboxylate {lambda cyhalothnn CAS RN 91465-08-
8) (2-methyl{1 1 -biphenyl]-3 yl)methyl-3-(2-chioro-3 3 3-tnflucro-1-
propenyl)-2 2-dimethyl-cyclopropanecarboxylate (bifenthnn CAS RN
82857-04-3) 5-1-benzyl-3-furyimethyl-d-cis(1R 3S E)2 2-dimethyl-3-(2-
oxo -2 2 4 5 tetrahydro thiophenylidenemethyl)cyclopropanecarboxylate
(kadethnn RU15525 CAS RN 58766-20-3) {5-(phenylmethyl)-3-furanyl}-
3-furanyl-2 2-dimethyi-3-(2-methyl-1-propenyl)cyclopropane carboxylate
(resmethnn CAS RN 10453-86-8) (1R-trans) [5-(phenylmethyl)-3-
furanyllmethyl 2 2-dimethyl-3-(2-methyl-1-
propenyl)cyclopropanecarboxylate (bioresmethrin CAS RN 28434-01 7)
3 4 5 8-tetrahydro-phthalimidomethyl-(1RS)-cis-trans-chrysanthemate
(tetramethrin CAS RN 7698-12-0) 3-phenoxybenzyl-d l-cis trans 2 2-
dimethyl-3-(2-methyipropenyl)cyclopropane carboxylate (phenothrin CAS
RN 268002-80-2) (empenthrin CAS RN 54408-48-3) (cyphenothnn CAS
RN 38515-40-7) (prallethnn CAS RN 23031-38-8) (smuprothrin CAS RN
72963-72-5) (RS)-3-allyl-2-methyl-4-oxcyclopent-2-enyl-(1S 3R 1R 3S)-
2 2-dimethyl-3-(2-methyiprop-1-enyl)cyclopropanecarboxylate (allethnn
CAS RN 584-79-2) (bioallethnn CAS RN 584-79-2) and (ZXI8801 CAS
RN 1607981-64-0) In preferred embodiments the pyrethroxd compnses
tefluthnin lambda cyhaiothnn bifenthnn permethrin or cyfiuthnn

b an oxidiazme insecticide such as 5-(2-chloropynd-5-
yimethyl)-3-methyl-4-nitroiminoperhydro-1 3 5-oxadiazine 5-(2-
chlorothiazol-5-yimethyl)-3-methyl-4-nitroiminoperhydro-1 3 5-oxadiazine
3-methyl-4-nitroimino-5-(1-oxido-3-pyndinomethyl)perhydro-1 3 5-

16
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oxadiazine 5-(2-chloro-1-oxado-5-pyndinlomethyl)}-3-methyl-4-
nitrominoperhydro-1 3 5-oxidiazine or 3-methyt-5-(2-methylpynd-5-
yimethyl)-4-ntrominoperhydro-1 3 5-oxadiazine

c a neonicotinold Examples of useful neonicotinoid pesticides
include thiamethoxam (CAS RN 1537198-23-4) acetamipnd ((E)-N-[(6-
chloro-3-pyndinyl)methyl]-N -cyano-N-methyleneimidamide CAS RN
135410-20-7) imidaclopnd (1-[(8-chloro-3-pyndinylymethyl]-N-nitro-2-
imidazohdinmime CAS RN 138261-41-3) nitenpyram (N-{(6-chloro-3-
pyndinyl)methyl]-N-ethyl-N'-methyl-2-nitro-1 1-ethenediamine CAS RN
120738-89-8) clothiamdin (T1-435 (N-{(2-chloro-5-thiazoyl)methyl}-N -
methyl-N"-nitro [C(E)}{9CI) guanidine CAS RN 210880-92-5) In other
preferred embodiments the pestickie compnses a neonicotinod
insechcide such as midaciopnd thiamethoxam clothlanidin dinotefuran
flonicamid nithiazine or thiaclopnd

d a pyrrol pyrazole or phenyl pyrazole such as chlorfenapyr
(4-bromo-2-(4-chlorophenyl)-1-ethoxymethyl-5-trifluoromethylpyrrole-3-
carbonitriie CAS RN 122453-73-0) fenpyroximate ((E)-1 1-dimethylethyl-
4{1lI(1 3-dimethyi-5-phenoxy-1H-pyrazole-4-
yl)methylene]Jamimnojoxy]methyllbenzoate CAS RN 111812-58-9)
tebufenpyrad (4-chloro-N[[4-1 1-dimethylethyl)phenyllmethyl}-3-ethyl-1-
methyl-1H-pyrazole-5-carboxamide CAS RN 119168-77-3) or fiproml (5-
amino-{2 8-dichloro-4-{tnfluocromethyl)phenyi]l-4-[(1R S)-
(tnfluoromethyl)sulfinyl]-1H-pyrazole-3-carbonitnie CAS RN 120088-37-3)

e a diacylhydrazine such as halofenozide (4-chlorobenzoate-
2-benzoyl-2<(1 1-dmethylethyl) hydrazide CAS RN 112228-81-8)
methoxyfenozide (RH-2485 N-tert-butyl-N -(3-methoxy-o-toluoyl)-3 5-
xylohydrazide CAS RN 181050-58-4) or tebufenozide (3 5-
dimethylbenzoic acd 1-(1 1-dimethylethyl)-2-(4-ethylbenzoyl)hydrazide
CAS RN 112410-23-8)

f a tnazole such as amitrole (CAS RN 61-82-5) and nazamate
(ethyH[1-[(dmethylammo)carbonyl]-3«(1 1-dmethylethyl)-1H-1 2 4-tnazol-
5-yilthiolacetate CAS RN 112143-82-5)

17
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g a biological/fermentation products selected from the group
consisting of avermectin (abamectin CAS RN 71751-41-2) and spinosad
(XDE-105 CAS RN 131929-60-7)

h an organophosphate insecticide selected from the group
consisting of acephate (CAS RN 30560-19-1) chlorpynfos (CAS RN 2921-
88-2) chiorpyrfos-methyl (CAS RN 5598-13-0) diazinon (CAS RN 333-
41-5) fenamiphos (CAS RN 22224-92-8) and malathion (CAS RN 121-
75-5)

[ a carbamate insecticide selected from the group consisting
of aldicarb (CAS RN 1 19-06-3) carbaryl (CAS RN 83-25-2) carbofuran
(CAS RN 1563-66-2) oxamyl (CAS RN 23135-22-0) and thiodicarb (CAS
RN 59668-26-0)

] a fungicide such as a tnazole fungicide selected from the
group consisting of amitrol azaconazole bitertanol bromuconazole
cimbazole clotnmazole cyproconazole diclobutrazol difenoconazole
diniconazole diniconazole-M epoxiconazole etaconazole fenbuconazole
fluquinconazole fluotnmazole flusilazole fiutniafol furconazole
furconazole-cis hexaconazole imibenconazole ipconazole metconazole
myclobutanil paclobutrazol penconazole propiconazole quinconazole
simeconazole tebuconazole tetraconazole tnadimefon tnadimenol
tnazbutil triticonazole 1-(4-fluorophenyl)-2-(1H-1 2 4-tnazole-1-
yl)ethanone and mixtures thereof

k a fungicide such as fluquinconazole simeconazole
tebuconazole tetraconazole tnhconazole 1-{(4-fluorophenyl)-2-{(1H-1 2 4-
triazole-1-yl)ethanone or mpdures thereof In particular the fungicide can
be fluquinconazole simeconazole tebuconazole tetraconazole
tnticonazole or 1-(4-fluorophenyl)-2-(1H-1 2 4-tnazole-1-yl)ethanone

I a fungicide such as a diazole selected from the group
consisting of mazall oxpoconazole pefurazoate prochloraz tnfulmizole
and mixtures thereof

18
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m a strobilunn type fungicide such as azoxystrobin
dimoxystrobin famoxadone kresoxim-methyl metommostrobin
picoxystrobin pyraclostrobin trfloxystrobin or mixtures thereof

in preferred embodiments the fungicide can be tebuconazole
simeconazole fludioxonil fluquinconazole difenoconazole 4 5-dimethyl-
N-(2-propenyl)-2-(tnmethylsilyl)-3-thiophenecarboxamide (silthiofam)
hexaconazole etaconazole propiconazole trticonazole flutnafol
epoxiconazole fenbuconazole bromuconazole penconazole imazall
tetraconazole flusilazole metconazole diniconazole myclobutanil
tnadimenol bitertanol pyremethanl cyprodinil tndemorph
fenpropmorph kresoxim-mathyl azoxystrobin ZENSD160 fenpiclonil
benalaxyl furalaxyl metalaxyl R-metalaxyl orfurace oxadixyl carboxin
prochloraz tnfulmizole pynfenox acibenzolar-S-methyl chlorothalonil
cymoaxnil dimethomorph famoxadone quinoxyfen fenpropdine
spiroxamine tnazoxdde BASS50001F hymexazole pencycuron
fenamidone guazatine or cyproconazole In more preferred
embodiments the fungicide compnses sitthiofam

When a pesticide Is descnbed herein tt 1s to be understood that the
descnption i1s intended to include salt forms of the pesticide as well as any
isomenc and/or tautomeric form of the pesticide that exhibits the same
activity as the form of the pestcide that 1s deacribed

The pesticides that are useful in the present method can be of any
grade or punty that pass in the trade as such pesticide Other matenals
that accompany the pesticides in commercial preparations as impuntles
can be tolerated in the subject methods and compositions as long as such
other materials do not destabilize the composition or significantly reduce or
destroy the activity of any of the pesticide components against a target
pest(s) One of ordinary skiil in the art of the production of pesticides
would be able to readily identify those impurties that can be tolerated and
those that cannot

The phytotoxic agents that are useful in the present invention can
be provided in solid or liquid form and can be provided as emulsions
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dispersions solutions or in particulate form The phytotoxic agents can
be alone or can be in combination with other matenals as long as such
other matenals do not destabilize or signfficantly reduce or destroy the
activity of the agent

The phytotoxic agent-free polymer coated seed can be treated with
the phytotoxic agent such as a pesticide by any method that 18 commonly
known or used for treating seeds with a pesticide

Whaen the phytotoxic agent is a pesticide the amount of the
pesticide that 18 applied to the seed can be any amount but is preferably
between about 0 5 gm of thae pesticide active ingredient / 100 kg of seed
and about 2 000 gm /7 100 kg of seed more preferably between about 25
gm and about 1 000 gm / 100 kg of seed and even more preferably
between about 100 gm and about 800 gm / 100 kg of seed

The phytotoxic agent can be apphed to the seed in any form and
such forms as capsule suspensions (CS) emulsifiable concentrates (EC)
emulsions in oil or water (EO and EW) granules (GR) suspension
concentrates (SC) soluble granules (SG) soluble concentrates (SL)
soluble powders (SP) and water dispersible granules (WG) are surtable
It 1s preferred to apply the agent to the seed in the form of a flowable
iqud The agent can be in a true solution in the iquid or it can be present
as small droplats or particles to form a suspension dispersion or emulsion
Since many pestickies have low water solubility it 1s preferred that when
water 1s the hquid an aqueous dispersion suspension or emulsion of the
pesticide be used and that the pesticide be present in the dispersion
suspension or emulsion in the form of small particles or droplets As used
herein the term “suspension will be considered to include any form of
liquid containing small particles and to include the terms dispersion and
emulsion

The particles of pesticide m the iquid suspension can be of any size
that permits the suspension to be applied to the seed by any means such
as for example by spraying It is preferred that the particles of pesticide
n the suspension have a number average nominal size of less than about
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10 microns more preferably of less than about 5 microns even more C
preferably of less than about 2 microns and even more preferably of less
than about 1 micron (be “sub-micron” in s1ze) It s believed that the use of
such small particles causes the pesticide to form a more stable and
homogenous suspension — thereby allowing a more even distribution of
the pesticide over the surface of the seed and that the small particles are
{ess subject to abrasion from the treated seed after the pesticide treatment
has been apphed

The phytotoxic agent can be apphed to the seed in any type of
conventional seed treatment or coating equipment Application 1n a seed
treating machine having the charactenstics of a CMS seed coating
machine (Vector Corporation Manon 1A) for example has been found to
be sutable One method that has been found to be successful for
applying a phytotoxic agent to seed is to mill the solid agentto 1 -2
micron or to sub-micron size and then to add the small particles of the
agent to water to formm an aqueous suspension A mill that is capable of
reducing solids to fine parhcles such as a Mirco-Jet Pulvenzer air mill
available from Fluid Energy Processing and Equipment Company
Hatfield PA can be used for the size reduction

When the phytotoxic agent s a postickde the concentration of the
peshcde in the suspension should be low enough to permit easy handling
and apphcation of the suspension to the coated seed — such as by
spraying — and thorough distnbution of the pesticide among the coated
seeds so that the outer surface of each seed 18 substantally covered
However the concentration should be high enough that when used In
combination with the other parameters of seed treatment to avox the loss
of pesticide from the seeds by dripping or pooling of the treating hiquid
suspension Pestcide concentrations of between about 0 1% and about
50% by weight are useful for such suspansions preferred are
concantrations between about 0 5% and 15% by weight even more
prefermed are concentrations between about 0 8% and about 5% and yet
more praferred are concentrations of the pesticide between about 1% and
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3% by weight of the suspension Sticking agents and dyes caﬁ’ also.be
added to the pesticide suspension to promote the adherence of the
suspension to the coated seeds and to identfy the seeds as having been
treated

A desired amount of the suspension of the pesticide can be sprayed

nto the seed in for example a CMS seed treater over a penod of ime

that 1s long enough to permit thorough distnbution of the suspension over
the seed but short enough so that the treated seed do not completely dry
It s believed that if the treated seed are allowed to remamn in a heated
seed treater until the suspension 18 completely dry the danger of loss of
the pesticide by abrasion increases By way of example when the axit
temperature of the heated air circulating through the CMS machine s held
to about 95 °F and the aqueous suspension contains about 1 6% by
weight imidaclopnd and 8% by weight of a sticking agent an application
time of between about 3 minutes and about 20 minutes 1s surtable and an
application time of between about 5 and about 15 minutes i1s preferrad

Seeds that have been treated by the subject method can be stored
handled and planted like any other seeds Similar methods and condbons
can be used as are used with any other treated or non-treated seeds and
the same handling and planting equipment can be used that 1s used for
conventional seeds

The coated and treated seeds of the present invenhon can be
overcoated with one or more coatings applied after the seeds have been
treated with the phytotoxic agent These later coatings can contain dyes
binders absorbents and other useful matenals and can be apphed for the
purpose of safety protection abrasion resistance or the like

The following examples describe preferred embodiments of the
invention Other embodiments within the scope of the claims herein will be
apparent to one skilled in the art from consideration of the specification or
practice of the invention as disclosed herein It s intended that the
specification together with the examples be considered to be exemplary
only with the scope and spirit of the mvention being indicated by the
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claims which follow the examples [n the examples all percentages are
given on a weight basis uniess otherwise indicated
GENERAL PROCEDURES

Method of coating seed with a polymer

Seeds were coated with polymers in a CMS Seed Treater model
PSC-0 5 Inthe normal procedura 750 g of com seed or 500g of
sorghum seed was added to the revolving drum of the CMS Treater
Water soluble polymers that were to be used for the coating were placed
into solution n water Non-water soluble polymers were dispersed into
water to form a polymer latex dispersion Polymer soluhons and polymer
latexes that are obtained directly from a supplier can also be used with or
wrthout further modification A measured amount of the polymer solution

r latex dispersicn was sprayed onto the seeds to provide a polymer

coating of the thickness that was desired The polymer coating was dned
by hot air blowing through the tumbhng seed bed to form a cured polymer
coating having a certan pre-determined thickness All machine settings
were according to the manufacturer's recommendatons and within normal
limits as would be understood by one having skill in the art of seed
coating
Method of treating seed with a pesticide

Agrochemical agents nommally a pesticide with a herbicide safener
were applied to polymer-coated seeds in a Hege Model 11 seed treater
When a herbicide safener was appled as a part of the seed treatment
regmen Concep il (having 74 3% fluxofenmn as its active ingredient
available from Novartis Crop Protection Inc. Greensboro NC) was used

Seeds to be treated were placed in the bowl of the Hege 11
machine the Hege motor was tumed on and the premixed Concep lll and
pesticide were applied into the bed of tumbling seed via syninge Mbpang
was allowed to continue for about 40 sec
Warm germination test

This test was used to determine the maximum germination potential
of untreated seeds and seeds that were subjected to treatment
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50 sheets of regular weight size 12 in X 18 In germination testing
towels were soaked overnight in 840 ml of tap water 50 seeds were
placed on a wet sheet using Hoffman Manufactunng germination trays
The sheet with seeds was covered with a second towel and rolled up
Four rephicates were run for each sample

The rolled towels were placed in an upright position in a 1000 ml
beaker which was covered with a polyethylene bag to preventdrying The
container was placed in an alternabng temperature germination incubator
set for providing cycles of 20°C for 18 hrs followed by 30°C for 8 hrs

Final count of germinated seeds was made after 7 days Percent
germination was determined as the average number of seeds which had
germinated within the test penod minus any abnormal seeds divided by
the total number of onginal seeds times 100
Cold germination test

This tast was designed to measure the ability of seeds to germinate
under adverse condition associated with high soil moisture low soll
temperature and microbial activity

A soill mixture was prepared by thoroughly mixing 8 liters of medium
grade sand 6 liter of aifted peat moss and 1 lter of water One-half inch
of the soll mixture was placed in the bottom of a tray and leveled One
hundred (100) seeds were placed on top of the soill and an additional 1/2
in of soil i1s placed over the seeds and leveled Four replicates each
having 100 seeds were run for each sample

The containers were piaced in a cold (10°C) dark room for 7 days
After 7 days containers were moved to a warm (25°C) dark room for 3
days Emerging seedlings were evaluated as either normal or abnormal
and counted Germination rate was determined as descnbed above

COMPARATIVE EXAMPLE 1

This example illustrates the properties of coatings of several
polymers formed on corn seeds

Coatings of 21 different polymers and one wax emuision were
formed on com seeds by the method descnbed above Table 1 lists the
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different polymers that were tested and descnbes the chemical makeup of
the polymer the pH of the polymer emuigion the average particle size of
the solds in the emnulsion the glass transition temperature of the polymer
(Tg) the minimum film-forming temperature of the polymer (MFT) and the
type of surfactant {if any) that was provided with the emulsion by the
manufacturer [t was noticed that the MFT was roughly related to the Tg
for the polymers for which this data was available but that these values
did not always correlate precisely

Table 2 shows the physical properties of coatings on com seed that
were formed from the polymer emulsions descnbed in Table 1 The
moisture content of the seeds after treatment (Water %) was reported and
the quality of the film was analyzed according to three parameters

The integnty of the coating coverage of the seed was estimated by
visual inspection (under magnification if needed) Coverage was rated
according to the following scale

+++++ = No visual holes are observed

++++ = There are some small holes on the coating and the size of

the holes 1s about 1 mm or above

+++ =70-95% of the seed surface is covered with the coating

++ = 50-70% of the seed surface 18 cavered with the coating

+ = <60% of the seed surface is coverad with the coating

The adhesion of the coating to the seed was tested by adhenng a
piece of Scotch® brand adhesive tape to a part of a seed that was
covered by a coating and then peeling off the tape and determining how
much of the coating was removed from the seed The degree of adhesion
was described according to the following scale

+++++ = No coating comes off

++++ = 10-20% of the coating from taped area comes off

+++ = 30-50% of the coating from taped area comes off

++ =>50% of the coating from taped area comes off

The qualrity of the film (Film) was evaluated by the appearance of
the coating on the surface of the seed according to visual inspachon
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Table 1 Physical properties of polymers and polymer emulsions

Eadicla. Surfaciant
Nama TypaofMatenals pH Sze(um) Tg(CIMFT(C) Type Commant

1 Vinamu! 18132 PVA
2 Vinae XX-210 PVA 4580 35 PVOH
3 Polymer 208 St-Acrylate
4 Vinamul 8975 P{VA-Veo) 4050 05 22 15 Call Ether
5 Mowilith DM2452 P{(VA-Veo-Acryl) 50-70 18 18 12
8 Mowniith LDM2110 P(VA-Veo) 355 0110 17 8
7 Mowdlith LDM1355 P(VA-EVeo) 3050 05 7 0
8 Mowilith DM778 P(Actyls) 75485 12 28 20
-] Mowilith LDM2340 P{VA-Veo) 5585 010 27 16

Camauba wax Wax emulsion from Pace
10 Premafresh 50-V emuision Intemational Ltd
1 Alrflex 4500 P(E VC) 7080 012 3 4 Anicnic  Contained Amide Group
12 Airflax4514 P(E-VC) 7080 012 12 “ Anionic  Contalnad Amide Group
13 Alrflax4530 P{E-VC) 7080 011 2 50 Anionic  Conteined Amide Group
14 Alfle:iS00 P(VA-E) 5080 017 5 <0 Nonlonic
15 Flexbond288 St-Acrylete 85
18 Flncbond 381 P{VA-BA) 4080 [k ] 13 [} Nonlonic
17 Letex 32 PVF 3080 High
18 PolycoteC
19  CP820NA 8/B Latax SB 80 0175 15 Carboxylaton Low
20 PB 6820 NA S/A Latex SIA 70 016 28 28 Carboxylation‘Medium
21 FC 1040 S/B Latex SB 80 0155 15 Carboxylahon Medium
22 CP 66810 NA S/B Latex S/A 85 0155 <4 Carboxylation Medium

MFT  Minlmium Film Forming Temperature (deg C) Partcle Size 1s average parficle size Ether Cadlulose Ether VA
Vinylacetsle E Ethylene St Siyrene VC Vinyichioride BA Butyl Acrylele S/B  Styrene-Butadiene S/A  Styrane-
Acrylate PVA ¥ poly(vinyl acetsie)

(1£826)12 LS
85060/96€.1

2EODETF 2LSOZHOS



Table 2: Properties of polymer coatings on com seed.
Name_ Type of Materials Manufacture ~ Adhesion Coverage Film Water% Ig®

§ 1 Vinamul 18132 PVA Vinamual LTd. +Htt Aaas SN 2 o
3 2 Vinac XX-210 PVA Air-Product +++ +H o b 35
'y 3 Polymer 208 St-Acrylate Kannar e bbbt H4d 1235
T 4 Vinamul 6975 P(VA-Veo) Vinamual LTd. e dhebd e 1301 22
] 5 Mowilith DM2452 P(VA-Veo-Acryl) Clariant +++ ++ T+ 1276 18
§| 6  Mowilith LDM2110 P(VA-Veo) Clariant HE O+ 1325 (7
§ 7 Mowilith LDM1355 P(VA-E-Veo) Ciariant HHHE HE HEEEE 12660 -7
3 8 Mowilith DM778 P{Acryls) Clariant +HE Hbber dbbE 1323 28
b 9  Mowilith LDM2340 P{VA-Veoc) Ciariant bt e e 1269 27
5 10 Premafresh 50-V Carnauba Pace International +++ +++ + 13.41
: N 11 Airflex 4500 P(E-VC) Air-Product  +++++ ++ +++ 1327 3

12 Airflex4514 P(E-VC) Air-Product FHEeE BRREE HeE 12430 12
E 13 Airflex4530 P(E-VC) Air-Product ++ ++ + 1257 29
H 14 Airflex500 P(VA-E) Air-Product FhbbE et M 1279 8
° 15 Flexbond289 St-Acrylate Air-Product +H ++ ++ 1148 85

16 Fintbond 381 P(VA-BA) Air-Product b dbbE 4 1335 13

17 Latex 32 PVF Kynar ++ ++ + 12,52 High

18 PolycoteC Subsahara +++ +Hit +++ 13.04

19 CP620NA S/B Latex S/B Dow +HHHt HHEHE HH4+ 1268

20 PB 6820 NA S/A Latey S/A Dow b e M+ 128 28

21 FC 1040 S/B Latex S/B Dow +HE HHeE b4 1389

22 CP 6810 NA S/B Late S/A Dow bt Hrbb HEEE 1363

N
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(under magnification as needed) The quality was expré'ssad

according to the following scale

+++++ = Coherent film having no unfused polymer particles

++++ = Less than 5% of unfused polymer particles

+++ = Unfused polymer particles (20-5%)+ film (80-95%)for the

coating covered area

++ = Unfused polymer particles(50-80%) + film (50-20%) for the

coating covered area

+ = Unfused polymer particles on the surface of the seed

in general coatings that were formed from Polymer 208

Vinamul 6975 Mowilth LDM2110 Mowilith DM778 Premafresh 50-

V Aiflex 4514 Flexbond 381 CPG20NA S/B Latex PB 6820 NA

S/A Latex FC 1040 S/B Latex and CP 68810 NA S/B Latex

provided coating propertes that were supenor to the other polymers

tested

EXAMPLE 1

This example illustrates the coating of sorghum seeds with
polyvinylacetate followed by treatment with different levels of imidacloprid
and fluxofenin safener

Sorghum seeds were coated with 10 micron and 50 micron thick
codatings of polyvinylacetate (Vinac XX-210 available from A Products as
a 55% d s emuision in water) and then treated with three different rates of
fluxofenin (Concep lll available from Novaris Crop Protecton Inc ) and
midaciopnd (available as Gaucho 800 containing 48 7% imidaclopnd
from Gustafson LLC Plano TX) Concep II¥ Gaucho rates used were 50
/250 gram 100/ 500 gram and 150/ 750 grams per 100 kg of seeds
The germination rate of the seeds was tested by cold germination and
warm germmination tests on the day that the treatment was administered
(TO) and the seeds were then stored at a temperature of 35°C to simulate
accelerated aging In the warm germination test, treated seeds and
untreated controls were agam tested for germination rate after 8 days
(T8) 14 days (T14) 33 days (T33) 120 days (T120) and 161 days

28

Copy provided by USPTO from the FW Image Dalsbase on 04/20/2005



~ 10

15

20

25

30

=%
-

SO83ZT057a . 1203082

17386/09058
51-21(52837)

{T161) Gemination rates obtained from the warm germination test are
shown In Figure 1 Germination rates for the cold germination test were
determined at approximately the same time intervals and are shown In
Figure 2

Frgures 1 and 2 show the effects of ime-after-treatment pesticide
treatment rate and coating thickness on gefmination in warm and cold
germination tests respectively It was eeen that the presence of pesticide
on the seed reduced the germination rate in both warm and cold germ
tests and that without a polymer coating the reduction in germination rate
was more pronounced for cold germination For both warm and cold
gemination it was found that Increasing pesticide rates markediy reduced
the germination rate Seeds having either a 10 or a 50u polymer coating
pnor to pesticide treatment had improved germination rates compared to
seeds without any polymer coating Also the germination rate was
increased as the coating thickneas was increased from 10 to 50n

in the warm germination test at the highest level of pesthcide
treatment after 14 days of aging at 35°C seeds having 50u coatings had
a germination rate of 70% vs 40% for uncoated seeds with the same rate
of pesticide treatment In the cold germination test for similar seeds and
similar conditions coated seeds showed germination rates of 80% vs
30% for uncoated seeds

EXAMPLE 2

This example illustrates the effect of the properties of the polymer
coating upon seed germinaton rate

Sorghum seeds were first coated as descnbed above with a 5§
micron thick coating of different blends of hydroxypropyl cellulose and
methyl cellulose which contained different ratios of hydroxypropyl and
methyl groupe The polymers used were Methocel ESOLV (a 2% wiw
solution in water having a viscosity of 40 - 60 mPa at 25°C) Methocel
E3LV (a 2% w/w solution in water having a viscosity of 2 4 - 3 8 mPa at
25°C) and Methocel A15LV (a 2% w/w solution in water having a viscosity
of 12 - 18 mPa at 25°C) (all available from Dow Chemical Co Midiand
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A

Ml and used as 5% d s emuilsions in water) Coated seeds were treated
with Concep il / Gaucho at rate of 50/250 grams per 100 kg of seed After
treatment untreated and treated seeds were tested for warm germination
and cold germination on the same day as the treatment (T0) and again
after accelerated aging at 35°C for 7 days (T7) 14 days (T14) and 33
days (T33) The resulting data are shown in Figure 3 for the warm
germination test, and in Figure 4 for the cold germination test

The data for both warm and cold gemrnination tests show that the
presence of the pesticide on uncoated seeds reduces the germination rate
significantly compared with seeds having no pesticide treatment At 31
days for example the addition of the pesticide causes the warm
germinaton rate to drop from about 88% to about 80% and the cold
germination rate to drop from about 75% to about 48% The addihon of
any of the three polymer coatings provided significant protection to the
seeds The coating comprising Methocel E3 LV performed best while the
coating compnsing Methocel A15LV performed next best, and the coating
compnsing Methocel ESOLV performed least well of the three but still
provided significant protechion over pesticke treated seeds having no
polymer coating This order of performance was the same for both the
warm germination and the cold germination tests

Without being bound by this or any other theory 1t is believed that
the viscosity of the water solutions of these polymers had an effect on the
mtegnty of the films that were produced on the seeds It appeared that
coahng solutions having lower viscosities provided coatings that performed
better than coating solutions that had higher viscosibes

EXAMPLE 3
This example illustrates the effect of the type of polymer

used for the coating and the rate of pesticide application upon seed
germmation rate

Sorghum seeds (DK40Y 1752 KXM from DeKalb Genetics) were
coated as descnbed above with a 10 micron thick coating of one of five
different polymers Control seeds were prepared without any polymer
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coating The polymers used were SB-2000 (a proprietary starch-based
polymer available from Seedbtiotics Inc Caldwell ID) Vinac XX-210
(polyvinlyacetate in polyvinylaicohol-protected emuision available from Air
Products and Chemicals Inc Allentown PA) Maltrin MO40 (maltodextnn
available from GPC Inc Muscatine lA) Airflex 500
(polyvinylacetate/ethylene copolymer available from Air Products and
Chemicals Inc. Allentown PA) and Flexbond 289 (vinylacrylate polymer
availlable from Air Products and Chemicals Inc Allentown PA) All
polymers were used as water emulsions Coated seeds were either left
untreated (Ox treatment) or were treated with Concep Il / Gaucho at rate
of 50/250 grams per 100 kg of seed (1x treatment) After treatment
untreated and treated seeds were tested for warm germinaton rate on the
same day as the treatment (T0) and again after accelerated aging at 35°C
for 7 days (T7) 15 days (T15) 36 days (T36) 81 days (TE61) 93 days
(T93 and 124 days (T124) The resulting data are shown in Figure §

The data for the warm germination rate test showed that the
presence of any of the polymer coatings reduced the germination rate for
seeds having no pesticide treatment The reduction was erther neghgible
(less than about 5% below the germination rate for no coating at 124 days
Flexbond 289 Vinac XX-210) moderate (less than about 8% reduction
Maltnn MO40) or higher (less than about 10% reduction SB-2000 Aurflex
500) When seeds were treated with Concep |l / Gaucho at rate of 50/250
grams per 100 kg of seed the warm germination rate of uncoated seed
was reduced from about 87% at 124 days (for non-pestcide treated seed)
to just under 70% Seeds coated with 10 coatings of Vinac XX-210
(having an MTF of about 35°C) and Maltnn MO40 had higher gearmination
rates than uncoated seed indicating that the polymer coating provided
protection for the seed Seeds coated with Airflex 500 (MFT of < 0°C) or
Flexbond 289 performed at about the same germination level as uncoated
seeds Gemmination rate of seeds coated with 10u coatings of SB-2000
(having an MFT of about 50°C) was almost 10% lower than uncoated
seeds
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This data indicated that different types of polymers differed in their
abilty to protect seeds from phytotoxicity of overcoated pesticides when
applied to the untreated seed as 10u coatings

EXAMPLE 4

This illustrates the effect the thickness and the type of polymer used
for seed coating on the warm germmation rate of seeds to be treated with
a pesticide

Sorghum seeds (DeKalb DK40Y 1752KXM) were coated as
descnbed above with 5y coatings of one of seven different polymers One
of the polymers was used to form three additional coatings of increasing
thicknesses — 10p 20p and 50u) Control seeds were prepared without
any polymer coating (controf 1) The polymers used (and the coating
thickness) were Maltnn MO40 (S5p) Methocel E3LV (5p) Methocel ES0LV
(5u) Methocel A15LV (5u) Airflax 500 (Sp + 1% talc) Flexbond 289 (5u)
and Vinac XX-210 (at 5up 10 20u and 50u) All polymers were used as
water emulsions Coated seeds were either left untreated (control 2) or
were treated with Concep 1l / Gaucho 800 at the rate of 50/250 grams per
100 kg of seed After treatment untreated and treated seeds were tested
for warm germination rate on the same day as the treatment (T0) and
again after accelerated aging at 35°C for 7 days (T7) 14 days (T14) 31
days (T31) 61 days (T61) and 95 days (T95) The resulting data are
shown In Figure 6

The data for the germination rate test showed that after 95 days of
aging the germination rate of uncoated seeds that were treated with
pesticide had dropped to almost 24% vs about 85% for uncoated and
untreated seeds All coated/treated seeds having 5y polymer coatings
had higher germination rates at 95 days than uncoated/treated seeds In
order of mproving germination rate at 85 days were coated/treated seeds
having coatings of Vinac XX-210 (28% germinaton) Methocel ESOLV
(31%) Flexbond 289 (33%) Maltnn MO40 (41%) Methocel A15LV (44%)
Airflex 500 + 1% talc (50%) and Methocel E3LV (64 5%) These data
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illustrated that different types of polymers provided different levels of
protections when used at the same coahng thickness In general it
appeared that polymers that provided a coating solution or latex having
low viscosity and having a low MFT gave better protection that did
polymers having a high solution or latex viscosity and a high MFT

For seeds that had been treated with different coating thicknesses
of Vinac XX-210 germination rates were 28 5% for 5u 44 5% for 10
38% for 20n and 43% for 50up This showed that the beneficial effects of
coating thickness did not simply increase with increasing coating
thickness but seemed to reach a peak or maximum where further coating
thickness did not result in further iImprovement of protection

EXAMPLE 5

This Hlustrates the effect the thickness and the type of polymer used
for seed coating on the cold germination rate of seeds to be treated with a
pesticide

This test substantially duplicated Example 4 except that a cold
gemination test was run on the treated seeds to determine the effects of
the coatings under adverse germination/sprouting conditions The
resulting data are shown in Figure 7

Compared with warm germination the cold germination test
resulted in lower overall germination rates at the end of the test (94 days)
Germination rate for uncoated/untreated control was about 60% vs 14%
for uncoated/treated seeds All coatings except one provided protechon
for the seed and resulted in higher germination rates In order of improved
germination rates the performance was Vinac XX-210 (10% germnation)
Methocel E5S0LV (14%) Flexbond 289 (15%) Maltnn MO40 (23 5%)
Methocel A15LV (26%) and Methocel E3LV (34 5%) This was the same
ranking as found in the warmm germination test and indicated that polymer
propertes that determined surtability for the present use did not vary
disproportionately as between the polymers tested over the temperature
range spanned by the warm and cold germination tests In other words

33
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polymers that work well at wamm temperatures also seem to work well at
cold temperatures

For seeds that had been treated with different coating thicknesses
of Vinac XX-210 germinahon rates were 10% for 5u 18% for 10u  16% for
20p and 22 5% for 50u As in Example 4 this showed that the beneficial
offects of coating thickness did not simply increase with increasing coating
thickness but seemed to reach a plateau where further coatng thickness
did not result in significant further improvement of protection

All references cited in this specification including without limitation
all papers publications patents patent applications presentatons texts
reports manuscnpts brochures books intemet postings jourmnal arhicles
penodicals and the ke are hereby incorporated by reference into this
specification In their entirehes The discussion of the references herein is
intended merely to summanze the assertions made by their authors and
no admission 18 made that any reference constitutes prior art Applicants
reserve the nght to challenge the accuracy and pertinency of the cited
references

in iew of the above it will be seen that the several advantages of
the invention are achieved and other advantageous results obtained

As vanous changes could be made in the above methods and
compositions without departing from the scope of the invention it s
intended that all matter contained in the above descnption and shown in
the accompanying drawings shall be interpreted as illustrative and not in a
hmiting sense
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WHAT IS CLAIMED IS

1 A method of mproving the germination rate of plant seeds
which are treated with a phytotoxic agent
the method compnising

forming & polymer coating on the plant seed before treating the
seed with the phytotoxic agent where the coating i1s free of the phytotoxic
agent and where the type of polymer and the coating thickness are
designed to block phytotoxic contact of the phytotoxic agent with the sead
while allowing sufficient transfer of oxygen to maintain the seed s viability
and sufficient transfer of moisture under environmental conditions normally
encountered by the seed after planting to enable its germination and

treating the coated plant seed with the phylotoxic agent

2 The method according to clam 1 wherein the coating
compnses a polymer in an amount of over 10% by weight

3 The method according to claim 2 wherein the coating
comprises a polymer in an amount of at least about 50% by weight

4 The method according to claim 1 wherein the coating
thickness 1s less than about 500 microns

5 The method according to claim 1 wherein the coating
thickness ia between about 1 micron and about 500 microns

8 The method according to claim 5 wheretn the coating
thickness 18 between about 1 micron and about 480 microns

7 The method according to claam 8 wherein the coating
thickness 1s between about 2 micron and about 400 microns

8 The method according to claim 7 whereln the coating
thickness i1s between about 3 micron and about 300 microns

8 The method according to claim 8 wheremn the coating
thickness 1s between about 5§ micron and about 200 microns

10  The method according to claim 9 wherein the coating
thickness 1s between about 8 micron and about 100 microns

11 The method according to clam 10 wherein the coating
thickness is between about 10 micron and about 50 microns

35
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12 The method of claim 1 wherem the polymer 18 one having a
minimum film-forming temperature of lower than 55°C

13 The method of clam 12 wherein the polymer compnses a
matenal selected from the group consisting of maltodextnn
methyicellulose ethyicellulose hydroxypropylceliulose
hydroxypropyl/methyicellulose vinyl acetate - ethylene palymers
ethylene-vinyl chionde polymers vinyl acetate polymers vinylacrylic
polymers starch-based polymers SB-2000 polyvinyl acetate -vinyl
chionde polymers vinyl chlonde/ vinyl acetate/ ethylene copolymers
styrene-acrylate copolymers vinylacetate polymers vinylbutyrate
polymers styrene-vinylbutyrate copolymers acrylate polymers styrene-
butadiene copolymers vinylacetate-vinylbutyrate cqpolymers
vinylacetate-vinylversatate copolymers and polyvinylaicohol

14 The method of claim 12 wherein the polymer compnses
polyvinylacetate

15 The method of claim 12 wherein the polymer compnses
methocel

18 The method of claim 1 wherein the seed 1s the seed of an
agronomic plant

17 The method of claim 16 wherein the agronomic plant is
selected from the group consisting of cereals (wheat barley rye oats
nce sorghum melated crops efc) beet pear-like fruts stone fruts and
soft fruts (apple pear plum peach Japanese apncot prune almond
chernry strawberry raspberry black berry tomato pepper etc ) legumes
(kidney bean lentil pea soybean) oll plants (rape canola mustard
poppy olive sunflower coconut castor cocoa bean peanut soybean
com etc ) Cucurbtaceae (pumpkin cucumber melon etc) citrus
(orange lemon grape frut mandann Watson pomelo (citrus natsudaidas)
etc ) vegetables (lettuce cabbage celery cabbage Chinese radish
carrot, onion potato etc) camphor trees (avocado cinnamon camphor
etc ) com tobacco nuis coffee sugar cane tea grapevine hop and
banana
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18 The method of claim 17 wherein the agronomic plant is
selected from the group consisting of nca wheat barley rye com potato
carrot sweet potato, sugar beet bean pea chicory lettuce cabbage
caulifiower broccoll tumip radish spinach asparagus onion garlic
eggplant pepper celery canot squash pumpkin zucchimi cucumber
apple pear quince melon plum cherry peach nectanne apncot
strawberry grape raspbemrry blackberry pineapple avocado papaya
mango banana, soybean tomato sorghum and raspbemes banana and
other such edible vanetes

19 The method of clam 18 wherein the agronomic plant is
selected from comn soybeans cotion sorghum rape (canola) nce wheat
barley and rye

20  The method of claim 19 wherein the agronomic plant 1s corn
soybeans or cotton

21 The method of clam 1 wherein the phytotoxic agent is
selected from the group consisting of pesticides fertlizers plant growth
regulators drugs dyes biological attractants scents pheromones and
mixtures thereof

22  The method of claim 21 wherein the phytotoxic agent
comprnses a pestcide selected from the group consisting of herbicides
molluscicides insecticides nematocides acancides fungicides
bactencides and mixtures thereof

23 The method of clam 21 wherein the pesticide is selected
from the group consisting of pyrethnns synthetic pyrethroids azoles
oxadizine insecticides neonicotinoids diazoles triazoles strobilunn
denvatives organophosphates pyrrols pyrazoles phenyl pyrazoles
diacylhydrazines biological/fermentation products carbamates and
mixtures thereof

24 The method of claim 22 wherein the pesticidde compnses an
insecticide

25 The method of clam 24 wherein the insecticide compnses a
pyrethroid or synthetic pyrethnn

37
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26 The method of claim 25 wherein the pyrethnn compnses a
member selected from the group consisting of 2-allyl-4-hydroxy-3-methyl-
2-cyclopenten-1-one ester of 2 2-dimethyl-3-(2-methylpropenyl)-
cyclopropane carboxylc acid (2-methyl-1-propenyl)-2 methoxy-4-oxo-3-
(2-propenyl)-2-cyclopenten-1-yl ester and mixtures of cis and trans
isomers thereof

27 The method of claim 25 wherein the pyrethroid comprises a
member selected from the group consisting of (s)-cyano(3-
phenoxyphenyl)methyl-4-chloro alpha (1-methylethyl)benzeneacetats
(fenvalerate CAS RN 51630 58-1) (S)-cyano-(3-phenoxyphenyl)methyl
{S)-4-chloro-alpha-{1-methylethyl)benzeneacetate (esfenvalerate CAS RN
66230-04-4) (3-phenoxyphenyl)}-methyl(+)cis-trans-3-+(2 2-dichoroethenyl)-
2 2-dimethylcyclopropanecarboxylate (permethnn CAS RN 52645-53-1)
(x) alpha-cyano-(3-phenoxyphenyl)methyl(+)-cis trana-3-(2 2-
dichloroethenyl)-2 2-dimethyl-cyclopropane carboxylate (cypermethnn
CAS RN 52315-07-8) (beta-cypermethrin CAS RN 85731-84-2) (theta
cypermethnn CAS RN 71697-58-1) S-cyano (3-phenoxyphenyl)methyl (+)
cis/trans 3-(2 2-dichioroethenyl) 2 2 dimethylcyclopropane carboxylate
(zeta-cypermethrin CAS RN 52315-07-8) (s)-alpha-cyano-3-
phenoxybenzyl (1R 3R)-3-(2 2-dibromavinyt)-2 2-
dimethylcyclopropanecarboxylate (deitamethnn CAS RN 52818-83-5)
alpha-cyano-3-phenoxybenzyl 2 2 3 3 -tetramethyl
cyclopropoanecarboxylate (fenpropathnn CAS RN 84257-84-7) (RS)-
alpha-cyano 3-phenoxybenzyl(R)-2-[2-chloro-4-(trifluoromethylanilino}-3-
methylbutanoate (tau-fluvalinate CAS RN 102851-08-9) (2 3 5 6-
tetrafluoro-4-methyiphenyl)methyl(1-alpha 3-alpha){Z)-(x)-3-(2-chloro-

3 3 3-trifluoro-1-propenyl)-2 2-dimethylicyclopropanecarboxylate (tefluthnn
CAS RN 79538-32-2) (x)-cyano (3-phenaxyphenyl)methyl (+)-4-
(difluoromethoxy)-alpha-(1-methyl ethyl)benzeneacetate (flucythnnate
CAS RN 70124-77-5) cyano(4-fluoro-3-phenoxyphenyl)methyl 3-[2-chloro-
2-(4-chlorophenyl)ethenyl}-2 2-dimethylcyclopropanecarboxylate
(lumethnn CAS RN 89770-45-2) cyano(4-flucro-3-phenoxyphenyl)

38
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methyl 3-(2 2-dichloroethenyl)-2 2-dimethyl-cyclopropanedarboxylate
(cyfluthrin CAS RN 68359-37-5) (beta cyfluthnn CAS RN 68359-37-5)
(transfiuthnn CAS RN 118712-88-3) (S)-alpha-cyano-3-
phenoxybenzyl(Z)-(1R-cis)-2 2-dmethyl 3-{2-(2 2 2-tnfluoro-influoromethyl-
ethoxycarbonyl)vinyljcyclopropane carboxylate (acnnathnn CAS RN
101007-06-1) (1R cis) S and (1S cis) R enantiomer isomer pair of alpha-
cyano-3-phenoxybenzyl-3-(2 2-dichlorovinyl)-2 2-dimethyicyclopropane
carboxylate (alpha-cypermethrin CAS RN 67375-30-8)

[1IR 38)3(1 RS)(1 2 2 2 -tetrabromoethyl)]-2 2-
dimethylicyclopropanecarboxylic acid (s)-alpha-cyano-3-phanoxybenzyl
ester (tralomethnn CAS RN 86841-25-8) cyano-(3-phenoxyphenyl)methyl
2 2-dichloro-1-{4-ethoxyphenyl)cyclopropane carboxylate (cycloprothnn
CAS RN 63935-38-6) [1a 3a(Z)]<{t)cyano-(3-phenoxyphenyl)methyl 3-
(2-chloro-3 3 3-trifluoro-1 propenyl)-2 2-dimethyicyclopropanecarboxylate
(cyhalothnn CAS RN 68085-85-8) [1-alpha (8) 3-alpha(z)}-cyano(3-
phenoxyphenyl)methyl-3-(2-chloro-3 3 3-tnfluoro-1-propenyl)-2 2-
dimethyicyclopropanecarboxylate (lambda cyhalothnin CAS RN 91465-08-
8) (2-methyl{1 1'-biphenyl]-3-yl)methyl-3-(2-chloro-3 3 3-tnfluoro-1-
propenyl)-2 2-dimethyl-cyclopropanecarboxylate (bifenthnn CAS RN
82657-04-3) 5-1-benzyl-3-furyimethyl-d-cis(1R 3S E)2 2-dimethyl-3-(2-
oxo -2 2 4 5 tetrahydro thiophenylidenemethyl)cyclopropanecarboxylate
(kadethnn RU15525 CAS RN 58768-20-3) [5«(phenyimethyl)-3-furanyl]-
3-furanyl-2 2-dmethyl-3-(2-methyl-1-propenyl)cyclopropane carboxylate
(resmethnn CAS RN 10453-86-8) (1R-irans){5-(phenyimethyl)-3-
furanyllmethyl 2 2-dimethyl-3-(2-methyl-1-
propenyl)cyclopropanecarboxylate (bioresmethnn CAS RN 28434 01-7)
3 4 5 6-tetrahydro-phthalimidomethyl-{1RS)-cis-trans-chrysanthemate
(tetramethnn CAS RN 7666-12-0) 3-phenoxybenzyld I-cis trans 2 2-
dimethyl-3-(2-methylpropenyl)cyclopropane carboxylate (phenothnn CAS
RN 26002-80-2) (empenthnn CAS RN 54406-48-3) (cyphenothnn CAS
RN 3851540-7) (prallethrin CAS RN 23031-36-9) (imiprothnn CAS RN
72863-72-5) (RS)-3 allyl-2-methyl-4-oxcyclopent-2-enyl-(1S 3R 1R 3S)-

39

Copy provided by USPTO from the [FW image Deinbase on 04/26/2005



15

20

25

30

604420572 120302

17396/09058

51-21(52837)

2 2-dimethyl-3-(2-methylprop-1-enyl)cyclopropanecarboxylate (allethnn
CAS RN 584-79-2) (bioallethnin CAS RN 584-79 2) and (ZXIi8801 CAS
RN 160791-64-0)

28 The method of claam 25 wherein the pyrethroid compnses a
member selected from the group consisting of tefluthnn lambda
cyhalothnn brifenthnn permethnn and cyfluthnn

29 The method of clam 23 wherein the pesticide comprisas an
oxidiazine insecticide that i8 selected from the group consisting of 54(2-
chloropynd-5-yimethyi)-3-methyl-4-nitroiminoperhydro-1 3 5-oxadiazine 5-
(2-chlorothiazol-5-yimethyl)-3-methyl-4-niroimimnoperhydro-1 3 5-
oxadiazine 3-methyl-4-nitroomino-5-(1-oxido-3-pyndinomethyl)perhydro-
1 3 S5-oxadiazine 5-(2-chloro-1-oxdo-5-pyndiniomethyl)-3-methyl-4-
nitroiminoperhydro-1 3 5-oxidiazine and 3-methyl-5-(2-methylpynd-5-
yimethyl)-4-ntrominoperhydro-1 3 5-oxadiazine

30 The method of clam 23 wherein the pestcide compnses a
neonicotinoid insechcide that i1s selected from the group consisting of
acetamipnd imidaclopnd thiamethoxam clothianidin dinotefuran
flonncamd nithiazine and thraciopnd

31 The method of claim 23 wherein the pestcide compnses a
neonicotinod that 18 selected from the group consisting of thiamethoxam
{(CAS RN 153719-23-4) acetamipnd ((E)-N-{{6-chloro-3-pyndinyl)methyl}-
N -cyano-N-methyleneimidamide CAS RN 135410-20-7) imdaclopnd (1-
[(6-chloro-3-pyndinyl)methyl]-N-nitro-2-imidazolidiltmime CAS RN
138261-41-3) nitenpyram (N-[(6-chloro-3-pyndinyl)methyl]-N-ethyl-N -
methyl-2-nitro-1 1-ethenediamine CAS RN 120738-88-8) clothianidin (TlI-
435 (N-[(2-chloro-5-thiazoyl)methyl]-N -methyl-N -nitro [C(E)]-(8Cl)-
guanidine CAS RN 210880-82-5)

32  The method of claim 23 wherein the pesticide compnises a
pyrrol pyrazole or phenyl pyrazole that i1s selected from the group
consisting ofchlorfenapyr (4-bromo-2-(4-chlorophenyl)-1-ethoxymethyl-5-
trfluoromethylpyrrole-3-carbonitnle CAS RN 122453-73-0) fenpyroximate
{(E)-1 1-dimethylethyl-4[[[[(1 3-dimethyl-5-phenoxy-1H-pyrazole-4-
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yl)methylene]aminojoxy]methyljoenzoate CAS RN 111812-58-9)
tebufenpyrad (4-chloro-N[[4-1 1-dimethylethyl)phenyljmethyl]-3-ethyl-1-
methyl-1H-pyrazole-5-carboxamide CAS RN 119168-77-3) and fipronil
(5-amino-[2 6-dichloro-4-(tnflucromethyl)phenyl]-4-[(1R S)-
(tmfluoromethyl)sulfinyl]-1H-pyrazole-3-carbonitriie CAS RN 120088-37-3)

33 The method of claim 23 wherein the pesticide compnses
diacylhydrazine that 1s selected from the group consisting of halofenozde
(4-chlorobenzoate-2-benzoyl-2 (1 1-dimethylethyl)-hydrazide CAS RN
112226-61-8) methoxyfenozide (RH-2485 N-tert-butyl-N -(3-methoxy-o-
toluoyl)-3 5-xylohydranide CAS RN 181050-58-4) and tebufenozide (3 5-
dimethylbenzoic acid 11 1-dmethylethyl)-2<{4-ethylbenzoyl)hydrazide
CAS RN 112410-23-8)

34 The method of claim 23 wherein the peshcide compnses a
tnazole selected from the group consisting of amitrole (CAS RN 61-82-5)
and riazamate (ethyH[1-[{dimethylammo)carbonyl]-3{1 1-dimethylethyl)-
1H-1 2 4-tnazol-5-yijthiolacetate CAS RN 112143-82-5)

35 The method of claim 23 wherein the pesticide compnses a
biclogical/fermentation products selected from the group consisting of
avermectn (abamectin CAS RN 71751-41-2) and spinosad (XDE-105
CAS RN 131929-60-7)

36 The method of claim 23 wherain the pestcide compnses an
organophosphate Insechcide selected from the group consisting of
acgphate (CAS RN 30560-18-1) chlorpynfos (CAS RN 2921-88-2)
chlorpynfos-methyl (CAS RN 5598-13-0) diazinon (CAS RN 333-41-5)
fenamiphos (CAS RN 22224-92-8) and malathion (CAS RN 121-75-5)

37 The method of claim 23 wherein the pesticide compnses a
carbamate insechcide selected from the group consisting of aldicarb (CAS
RN 116-06-3) carbaryl (CAS RN 83-25 2) carbofuran (CAS RN 1563-86-
2) oxamyl (CAS RN 23135-22-0) and thiodicarb {CAS RN 58668-26-0)

38 The method of clam 22 wherein the pesticide compnses a
fungicide
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39 The method of claim 38 wherein the fungicide compnses a
tnazole fungicide selected from the group consisting of amitrol
azaconazole biertanol bromuconazole chmbazole clotnmazole
cyproconazole diclobutrazol difenoconazole diniconazole diniconazole-
M epoxiconazole etaconazole fenbuconazole fluquinconazole
fluotrrmazole flusilazole fiutriafol furconazole furconazole-cis
hexaconazole imibenconazole ipconazole metconazole myclobutanil
paclobutrazol penconazole propiconazole quinconazole simeconazole
tebuconazole tetraconazole tnadimefon tnadimenol tnazbuhl
tnticonazole 1 {4-fluorophenyl)-2-(1H 1 2 4-tnazole-1-yl)ethanone and
mixtures thereof

40 The method according to claam 39 wherein the fungicide
compnses fluquinconazole simeconazole tebuconazole tetraconazole
tnticonazole 1-{(4-fluorophenyl)-2-(1H-1 2 4-tnazole-1-yl)ethanone or
mixtures thereof

41 The method according to clam 40 wheren the fungicide
compnses fluquinconazole

42  The method according to claim 40 wherein the fungicide
compnses simeconazole

43  The method according to claim 40 wherein the fungicide
compnses tebuconazole

44 The method according to claim 40 wherem the fungicide
compnses tetraconazole

45 The method according to ciaim 40 wherein the fungicide
compnses tnticonazole

468 The method according to clam 40 wherein the fungicide
compnses 1-{(4-fluorophenyl) 2-(1H-1 2 4-tnazole-1 yl)ethanone

47 The method according to clam 38 wherein the fungicide

ompnses a diazole selected from the group consisting of mazall
oxpoconazole pefurazoate prochloraz trfulmizole and mixtures thereof

48 The method according to claim 38 wherein the fungicide
compnses a strobilunn type fungicide selectad from the group consisting of

42
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azoxystrobin, dimoxystrobin, famoxadone, kresoxim-methyl,
metominostrobin, picoxystrobin, pyraclostrobin, trifloxystrobin, and
mixtures thereof.

49. The method according to claim 38, wherein the fungicide
comprises a member selected from the group consisting of tebuconazole,
simeconazole, fludioxonil, fluquinconazole, difenoconazole, 4,5-dimethyl-
N-(2-propenyl)-2-(trimethylsiiyl)-3-thiophenecarboxamide (siithiofam),
hexaconazole, etaconazole, propiconazole, triticonazole, flutriafol,
epoxiconazole, fenbuconazole, bromuconazole, penconazole, imazalil,
tetraconazole, flusilazole, metconazole, diniconazole, myclobutanil,

" triadimenol, bitertanol, pyremethanil, cyprodinil, tridemorph,

fenpropimorph, kresoxim-methyl, azoxystrobin, ZEN90160, fenpiclonil,
benalaxyl, furalaxyl, me'}alaxyl. R—metalaxyl. orfurace, oxadixyl, carboxin,
prochleraz, trifulmizole, pyrifenox, acibenzolar-S-methyl, chlorothalonil,
cymoaxnil, dimethomorph, famoxadone, quinoxyfen, fenpropidine,
spiroxamine, triazoxide, BAS50001F, hymexazole, pencycuron,
fenamidone, guazatine, and cyproconazole.

50. The method according to claim 49, wherein the fungicide
comprises siithiofam.

51. The method according to claim 50, wherein the pesticide
comprises silthiofam and the polymer comprises polyvinylacetate.

52. The method according to claim 50, wherein the pesticide
comprises silthiofam and the polymer comprises methocel.

53. The method according to claim 1, wherein the amount of the
pesticide is between about 0.5 gm of the pesticide active ingredient / 100
kg of seed and about 2,000 gm / 100 kg of seed.

54. The method according to claim 1, wherein the amount of the
pesticide is between about 25 gm and about 1,000 gm / 100 kg of seed.

55. The method according to claim 1, wherein the amount of the
pesticide is between about 100 gm and about 800 gm / 100 kg of seed.

56. The method according to claim 1, wherein the treatment

comprises the steps:
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a. providing a seed;
b. contacting the seed with a latex comprising the polymer;
c. forming a polymer coating on the seed before treating the

seed with a phytotoxic agent, wherein the coating is free of the phytotoxic
agent and wherein the type of polymer and the coating thickness are’
designed to block phytotoxic contact of the phytotoxic agent with the seed
while allowing sufficient transfer of oxygen and moisture under
environmental conditions normally encountered by the seed after planting
to maintain the seed's viability and enable its germination; and

d. contacting the polymer coated seed with the phytotoxic
agent. ‘ . ‘
57. The method according to claim 54, wherein the polymer
coating is applied so that it directly contacts the seed without intervening
material between the coating and the seed.

68. Phytotoxic agent-treated plant seed having an improved
germination rate, each seed comprising a plant seed having a phytotoxic
agent depaosited thereupon, and having a polymer coating which is free of
the phytotoxic agent located between the seed and the phytotoxic agent,
wherein the type of polymer and the coating thickness are designed to
block phytotoxic contact of the phytotoxic agent with the seed while
allowing sufficient transfer of oxygen and moisture under environmental
conditions normally encountered by the seed after planting to maintain the
seed’s viability and enable its germination.

59. A plant that is grown from a seed that is treated by the
method according to claim 1.

60. A method of producing an agronomic crop, the method
comprising the steps:

a. providing plant seeds of the agronomic crop that have been
treated by the method according to claim 1;

b. planting the seeds; and
c. cultivating the planted seeds and plants that sprout from the
seeds.
44
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ABSTRACT

A method of improving germmnation rate in pesticide-treated plant
seeds involves forming a pesticide-free polymer coating on a plant seed
before treating the seed with a pesticide where the type of polymer and
the coating thickness are designed to block phytotoxic contact of the
pesticide with the seed while allowing sufficient transfer of oxygen to
maintain the seed s viability and suffictent transfer of moisture under
environmental condions normally encountered by the seed after planting
to enable ita germination and then treating the coated plant seed with a
pesticde Seads that have been treated by this method and plants that
are grown from the treated seeds are also descnbed
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Practitioner's Docket No. 17396/09058 PATENT

COMBINED DECLARATION AND POWER OF ATTORNEY

(ORIGINAL, DESIGN, NATIONAL STAGE OF PCT SUPPLEMENTAL, DIVISIONAL,

CONTINUATION, OR C-1-P)

As a below named inventor | hereby declare that
TYPE OF DECLARATION

This declaration 18 for an ongmal application

INVENTORSHIP IDENTIFICATION
My residence, post office address and ciizenship are as stated below ncxt to my name. [ behieve
that | am an onginal and first nventor of the subject maticr that 18 clammed, and for which a patent 1s
sought on the mvention entitled

TITLE OF INVENTION
METHOD OF PROTECTING SEEDS TREATED WITH A PHYTOTOXIC AGENT
SPECIFICATION IDENTIFICATION

The specificabon of which 4 bewng filed hercwith as a provisional applcation that 1s sdentificd as
pmctitioner s Docket No 1739609058

ACKNOWLEDGMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR

I hereby state that 1 have reviewed and understand the contents of the above-identificd
specification, inchuding the claims, as amended by any amendment referred to above

I acknowledge the duty to disclose mformation which 13 materal to patentability as defined
m 37 Code of Federul Reguiations, Section 1 56
CLAIM FOR BENEFIT OF PRIOR US. PROVISIONAL APPLICA TION(S)
(35 U S.C Section 119(c))

T hereby claim the bencfit under Title 35 United States Code, Section 1 19(c) of any United
States provisional apphcation(s) hsted below

PROVISIONAL APPLICATION NUMBER FILING DATE

Not applicable

(Declaration and Power of Attomcy—-page 1 of 1)
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POWER OF ATTORNEY

I hereby appoint the followmng practiioner(s) to prosecute this application and transact all
business in the Patent and Trademark Office connected therewith

APPOINTED PRACTITIONER(S) REGISTRATION NUMBER(S)
TK Ball 42287
George R Beck 21 180
Gasy M Bond 29,283
Grace L Bonner 32963
Ahssa M Engle 37126
Denns R. Hoemer Jr 30914
Lawrenco M Lavin Jr 307638
[homas P McBnde 32,706
Linda T Parker 46,046
Michael J Roth 29,342
Joseph A Schapcr 30493
Brian K. Stierwalt 33,213
Chrstopher E. Flck 42,538
E. Chfford Lawson 46,360
Martha J Yates 47 194
Jian Zhou 41 422
Mark C Dukes 32,343
Neill C Jones 35,561
Craig N Killen 35218
Lloyd G Fkarr 38446
Charles E. Dunlap 35124
Wesley D Few 47 560
Lus E. Am 471393
Kyle M Globerman 46,730
Robert S Thomas 52,284

{Declaration and Power of Allomey—page 2 of 3)
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SEND CORRESPONDENCE TO DIRECT TELEPHONE CALLS TO
Charles E. Dunlap
£64-250-2218

Charles E Dunlap

Kecnan Building, Third Floor

1330 Lady Street

Columbia, SC 29201 3332

DECLARATION

I hereby declare that all statemnents made heremn of my own knowledge are true and that all
statements made on information and belef are belicved to be true; and further that these statements
were made with the knowledge that will{ul false statements and the [ike so made are pumishable by
fine or impnsonment, or both under Scction 1001 of Title 18 of the Unsted States Code, and that

such wiliful false statements may jeopardize the validity of the application or any patest wsued
thereon.

SIGNATURE(S)
L[] ]
JAWED ASRAR
Inventor's srgnatore
Date Country of Crtzzenship USA
Residence Chesterfield, MO
Post Office Address 14949 Royal Brook, Chesterfield MO 63017 U S.A.
AEERED
VLADIMIR O BEKKER
loventor's signature
Date Country of Citreenship USA

Residence Olivette MO
Post Office Address 32 Forsythia Lane Olivette, MO 63132 US A,

EEEDREE
YIWEI DING
Imventor's siguature
Date Country of Citizenship USA

Residence Ballwin MO
Post Office Addreas 423 Castle Pines Court, Ballwin MO 63021 US A

{Declarution and Powcr of Atomey—page 3 of 3)



Il

LaL1e

<
o
[
uch

EEL
vLL
8l

Concep/Ga
150/7509/100kg

[=]
-

)
1112
&
0z115

- o
6L ©
&

viL 8

100/500g/100kg

19110
£
ozL18
1]
e€eLQ

a.
vl @
o

50/250g/100kg

1911
0ZLL
€EL <
pLL <@
8l

0L

I
0
0
0
50

(=] (=) o (=) o
4 <« o et

106
S
&

7
8

FIGURE 1,

pajeuIuLIan) %,

Copy provided by USPTO fiom the IFW Image Database on 04/26/2005



5002/92/b0 Uo osequieq abew| M| 9yl Wol OLJSN Aq PIpIAOIT AdoD

ted

2rmina

% G

0 T7 T4 T3

0 Al

FIGURE 2.

e

Concep/Gaucho
50/250g/100kg

1803 T0 T7 Tid T3 T16)

Concep/Gaucho
100/5009/100kg

70 T7 Ti4 T30 T180

Concep/Gaucho
150/750g/100kg




213

@)

pajeuiulag v,

FIGURE 3.

Copv provided bv USPTO from the IFW Imaae Database oh 04/26/2005



% Germinated

2000

A

toea S e )
ey KR Frooelh A SL
b

100o

FIGURE 4. -

Copy provided by USPTQ from the IFW Image Database on 04/26/2005



319

OP

) o . o = =) =3 =3 b=}
<« =] «Q <« < (=] <2 =] <2
(=N < €3 L=l (= [l (=3 (=3 <
o "~ © 23 ~ ) N —

S
O
ot
©
£
£
-
Q
Qo
X

FIGURE 5.

Coov provided bv USPTO from the IFW Imaae Database on 04:262005



8
&
B
—
5
£
2
-
-
=

2 0

] w

ox

=)

Q

18

B o = o o
() -

3 < = =] < 3 = 2 o

o 3 & P S ho 3 ©

I~ 7<) = =~ m [}

. pPajeUILIdD 9,

Copy provided by USPTO from the IFW Imaqe Database on 04/26/2005



§00Z/92/v0 uc aseqeieq sbew) pmdl 8y) wol oldsn Aq papiaoid Adop

% Germinated

100 0D

82.00

0.00

FIGURE 7.

27




22N

— — —
—— —p—

pah M EESTTR repDNe Flme TR

Facha () MEH-P R T °
Termis 911 DCT-GATENT 779 CRET MACY 411 DeceruTd
‘ Yogafprry  POW RIUTCIM B LR [PEArTmXE

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
TRAMITE

y,
/ USUARIO  RADIGADOR
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REFERENCIA Radicacién No
Sohcitud Internacional
Fecha micio fase nacional
Trémite
Evento
Actuacién
Oficio No
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Temendo en cuenta que la solicitud de pnvilegio de patente que se trarmita bajo el expediente
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