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Bogota D.C.,
Abogado
JAIME EDUARDO DELGADO VILLEGAS
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Actuacion 519 4
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Via PCT {Fase Nacional) L{_i Capitulo | ( B Capitula Il '
No. Sclicitud Internacional PCT/EP2007/009898
Fecha de Presentacion Internacional 16/Noviembre/2007

Como resultado del Examen de Fondo realizado, con fundamenteo en el Articulo 45
de la Decisidn 486 de la Comision de la Comunidad Andina, se comunica:

1. Documentos estudiados

Descripcion: Folios 52 a 123 28/Mayo/2009
Reivindicaciones: Folios 124 2 134 28/Mayo/2009
Prioridad: DE 10 2006 056 544.4  29/Noviembre/2006

2. Analisis de la Prioridad

Se acepta la reivindicacion de Prioridad porque esta solicitud fue presentada dentro
del plazo establecido (Art. 9 D 488) y su contenido técnico corresponde con el de la
prioridad reivindicada.

3. Objeto de ia invencion

Titulo de la solicitud: “Combinaciones de Principios Activos Insecticidas
(Formononetina + insecticidas)”.

El problema planteado en esta solicitud es la necesidad de proveer composiciones
de principios activos alternativas a las ya conocidas en el estado de la técnica.

Para resolver este problema técnico la solicitud en estudio proporciona
composiciones de principios activos que contienen formononetina en combinacion
con insecticidas,

El objeto de la presente Solicitud se relaciona con la Clasificacion Internacional de
Patentes (CIP): A 01 N 43/16 // 51/00 // 47/02 1/ 43/22 /I 43/56

4, Excepcién a la Patentabilidad (Art 20 D 486 literal (c))

La reivindicacion 17 ensefia semillas que se trataron con una combinacion de
principios activos segun una de Ias reivindicaciones 1 a 9, la cual no es patentable de
acuerdo a lo siguiente:
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Articulo 20.- No serén patentables:
¢} las plantas, los animales y los procedimientos esencialmente biolégicos para la produceién de plantas o
animales que no sean procedimientos no bioldgicos o microbiolégicos.

5. Reivindicaciones relativas a un uso o a un segundo uso (Art 14y 21 D 486)

El uso de las reivindicaciones 11, 14-16 no es patentable, de acuerdo con el Art 14.

La reivindicacion 12 se refiere a un procedimiento para combatir plagas animales no
deseadas, caracterizado porque se dejan actuar combinaciones de principios activos
segun una de las reivindicaciones 1 a 9 sobre los organismos nocivos y/o su habitat.
Es evidente que |a llamada etapa: “se dejan actuar combinaciones de principios
activos”, es una forma de usar la combinacién de principios activos segun una de las
reivindicaciones 1 a 9. Se le aclara al solicitante que un procedimiento donde su
unica etapa corresponde a una interacciéon por contacto donde actua la combinacion
de los principios activos, dicha interaccidn corresponde a un uso. Por tal razén el
procedimiento de la reivindicacién 12 no es patentable, segln el articulo citado.

La reivindicacion 18 se refiere a un procedimiento para combatir plagas animales no
deseadas, caracterizado porque se aplican combinaciones de principios activos
segun la reivindicacion 1 sobre las plagas animales no deseadas y/o su habitat y/o
semillas. Es evidente que la llamada etapa: “se dejan actuar combinaciones de
principios activos”, es una forma de usar la combinacién de principios activos segun
una de las reivindicaciones 1 a 9. Se le aclara al solicitante gue un procedimiento
donde su unica etapa corresponde a una interaccidén por contacto donde actta la
combinacion de los principios activos, dicha interaccion corresponde a un uso. Por tal
razén el procedimiento de la reivindicacién 12 no es patentable, segin el articulo
citado.

6. De la Solicitud de Patente
Titulo

El titulo no corresponde con el objeto de la solicitud porque representa una
generalizacion, por lo cual se sugiere al Solicitante hacer la correccion necesaria,
guiandose de lo probado en los ejemplos de aplicacidn.

Reivindicaciones (Art 30 D 486, Art 22 PCT)

Las reivindicaciones 1-3, no se encuentran totalmente sustentadas en la capitulo
descriptivo, si bien es cierto que se evidencio un efecto sinérgico en las dos
combinaciones probadas, pero este resultado no evidencia que las otras posibles
combinaciones que el solicitante desea reivindicar presenten el mismo sinergismo,
sirvase modificar las reivindicaciones acordes a lo probado en los ejemplos de
aplicacion,

Las reivindicaciones 4, 8-9, no encuentran sustento en el capitulo descriptivo, puesto
gque no se encuentra sustentado formulaciones como las que indica en las
respectivas reivindicaciones, se sugiere eliminar las reivindicaciones.

En la reivindicacion 13, los términos “agentes tensioactivos y/o diluyentes”, son muy
generales e imprecisos, no permiten diferenciar la invencién del estado de la técnica,
se sugiere modificar los términos por el/los compuesto/s o estructuras quimicas de
los mismos probados en los ejemplos de la aplicacion.

Las Reivindicaciones 11, 14-16 indican el uso que puede darse a las combinaciones
de principios activos reivindicadas, el cual no es una caracteristica técnica que defina
a la invencion. Se sugiere hacer la aclaracion respectiva.
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Descripcion (Art 28 D 486)

En la descripcién (folio 121-122 o péaginas de la solicitud 40-41) se menciona
emplear marcas registradas, como Nemacur CS 240, Miconato FS 500, Imidacloprid
FS 800, lo cual no es adecuado para que pueda ser reproducible la invencién. Se
sugiere que se establezca de manera inequivoca su estructura o caracteristicas
quimicas.

7. Unidad de invencion (Art 25 D 486)

Teniendo en cuenta que el objeto de invencidn esta definido por la combinacion de
formononetina, junto con otros diferentes grupos activos seleccionados de una serie
de insecticidas, después de una comparacion con el estado del arte se encontré que
la formononetina no se puede considerar el elemento unificador que relaciona las
modalidades de la invencién, puesto que la formononetina esta divulgada en el
documento D1 [Columna 10 Lineas 6-10], ademas se encuentra sugerido la
combinacion con herbicidas o pesticidas [Columna 8, Lineas 53-66]. Por lo tanto el
concepto comun no es inventivo y no se cumple el requisito de unidad de invencion.

La Solicitud no cumple con el Requisito de Unidad de Invencidn porque se refiere a
23 Grupos Inventivos.

Los Grupos Inventivos estan definidos por las siguientes caracteristicas esenciales:

Grup_o Ter P".nc'plo 2do Principio Activo
Inventivo Activo
1 Agonistas/antagonistas de receptores de acetilcolina (preferiblemente
cloronicotinilos/neonicotinoides)
2 Inhibidores de Iz acetilcolinesterasa (AChE) (preferiblemente carbamatos
y organofosfatos);
3 Moduladores de los canales de sodio/bloqueadores de los canales de
sodio dependientes del voltaje (preferiblemente piretroides y oxadiazinas):
4 Moduladores de los receptores de acelilcolina {preferiblemente
espinosinas);
5 Antagonistas de canales de cloruro controlados por GABA
{preferiblemente ciclodienos organociorados y fiproles);
6 Activadores de canales de cloruro (preferiblemente mectinas);
7 ' Mimeticos de la hormona juvenil;
8 Agonistas/disruptores de ecdisona {preferiblemente diacilhidrazinas);
g ome Inhibidores de |a biosintesis de quitina {preferiblemente benzoilureas);
10 2 Inhibidores de la fosforifacion oxidativa, disruptores de ATP
: i (preferiblemente organcestafios);
11 P 0 Desagppltadcc;res dte ia fo;f?r"a;‘ié% onidatitva mec}iiantedi_n@:errrpci?n )del
. radiente de protones H (preferiblemente pirroles y dinitrofenoles);
12 Formanonetina o sus Inhigbidores del transporte de ¢electrones al sitio | (preferiblemente METI);
sales — —
13 Inhibidores del transporte de electrones al sitio |I;
14 Inhibidores del transporte de eiectrones al sitio |l;
15 Disruptores micrebianos de la membrana intestinal de insectos:
16 Inhibidores de la sintesis de grasas (preferiblemente acidos tetronicos y
acidos tetramicos);
17 Carboxamidas;
78 Agonisias octopaminérgicos;
19 Inhibidores de la ATPasa estimulada con magnesio:
20 Ftalamidas
21 Analogos de la nereistoxina;
22 Productos bicldgicos, hermonas o feromonas;
Principios activos con mecanismos de accidon desconosidos o no
23 especificos (preferiblemente fumigantes, antinutritivos selectivos e
inhibidores del crecimiento de dcaros).

Se sugiere presentar las Soficitudes Divisionales que considere necesarias, 6 limitar
la solicitud inicial a una sola invencién, eliminando de ella las otras invenciones.
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8. Determinacion del Estado de la Técnica

El Estado de la Técnica se determiné con base en la Fecha de Presentacion de la
Solicitud de Prioridad: 29/Noviembre/2006 y se encontraron los siguientes
documentos que anticipan el objeto de esta solicitud:

. Fecha de
Item Documento Titulo Publicacion®
Method and compositions for
D1 US5002603 stimulating vesicular-arbuscular mycorrhizal 26’“”‘8220”99
fungi
Bisong Yue, Gerald E. Wilde, and Evaluation of Thiamethoxam and
02 Frank Arthur. Journal of Imidacloprid as Seed Treatments to Control 2003
Economic Entomology Vol 96, European Carn Borer and Indianmeal Moth
No2, Pags: 503-509. 2003 {Lepidoptera: Pyralidae) Larvae
Alan C. Y%Z:g%ig;’;:v' Wileut, Insecticides Do Not Affect Cotton
D3 Vol 41 No. 2 269-280 (Apr (Gossypium hirsutum) Response to 1993
T ;Juﬁpl)‘i993) P Imazaquin and Imazethapyr

D1http:/'worldwide . espacenet.com/publicationDetails/hiblic?DB=EPQDOCA&II=0&ND=3&adjacent=trues
locale=en EP&FT=D&date=199103268CC=US&NR=5002603A&KC=A

divulga (abstract) un método y composiciones para estimular el crecimiento de los hongos vesiculares-
arbusculares micorrizas solos o en presencia de un material vegetal utilizando compuestos

.1 [e]

]

b= 1

isoflavonoides de farmula:
el documento.

k donde los sustituyentes significan como se indica en
D2(ver folios anexos 204-211)

divulga la eficacia del tiametoxam y del imidacloprid en tratamientos de semillas contra larvas.
D3{ver folio anexo 269 [Solo |la pagina 269))

divulga experimentos de campo y de invernadero donde se evaluaron las interacciones de los
insecticidas aplicados (imazaquin y imazetapir) sobre el crecimiento y el desarrollo del algodén.

9. Examen de Patentabilidad (Art 14 D486)
Novedad (Art 16 D486)

La reivindicacion 1 consiste en Combinaciones de principios activos que comprenden

formononetina de formula (1) o sus sales » o y al menos un principio activo
que se selecciona de los siguientes grupos (2) a (24), como se ve en los folios 124-
126 o paginas de solicitud 43-45.

Se le hara novedad al grupo inventivo 23

Comparacidn de las caracteristicas técnicas esenciales, con las del Estado de |a Técnica:

Caracteristicas esenciales D1
Combinaciones de principios activos que comprenden Combinaciones que comprende
formononetina de férmula (1) o sus sales iscflavonoides (formonetina
Oe [Columna 10 Lineas 6-10]) para
/CFH/@ estimular el crecimiento en plantas
HO o @ [Columna 1 Lineas 8-13)

Grupo Inventivo {23) Principios activos con mecanismos de
accion desconocidos o no especificos (preferiblemente
fumigantes, antinutritivos selectivos e inhibidores del
crecimiento de acaros).

Pueden ser mezclados con
herbicidas o pesticidas, como
Imazaguin [Columna 8, Lineas 53-66]
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Las caracteristicas esenciales de la composicion de la reivindicacion 1 habfan sido
divulgadas previamente en D1, el cual ensefia combinaciones que comprende
isoflavonoides (formonetina [Columna 10 Lineas 8-10]) para estimular el crecimiento
en plantas [Columna 1 Lineas 8-13], que pueden ser mezclados con herbicidas como
imazaquin [Columna 8, Lineas 53-66].

En consecuencia, la reivindicacion 1 no es nueva, segun lo divulgado en el
documento D1,

Nivel inventivo (Art18 D486)

La reivindicacion 1 consiste en Combinaciones de principios activos que comprenden
AT

formononetina de formula (I) o sus sales *° o @ y al menos un principio

activo que se selecciona de los siguientes grupos (2) a (24), como se ve en jos folios

124-126 o paginas de solicitud 43-45,

Se le hara el nivel inventivo con el grupo inventivo 1.

Comparacion de las caracteristicas técnicas esenciales, con |as del Estado de la Técnica:

Caracteristicas esenciales D1 D2

Combinaciones de principios activos gue Combinaciones que
comprenden formononetina de formula (I} o sus sales | comprende isoflavonoides

o OMe (formonetina [Columna 10 No
Lineas 6-10]) para estimular | menciona
Q ; el crecimiento en plantas
HO

° U [Columna 1 Lineas 8-13]

Grupo Inventivo (1) Cloronicotinilos/neonicotinoides
(preferiblemente acetamiprid, clotianidina,
dinotefuran, imidacloprid, nitenpiram, nitiazina,
tiacloprid, tiametoxam);

Pueden ser mezclados con
herbicidas o pesticidas Imidacloprid
iColumna 8, Lineas 53-66)

El documento D1, considerado estado de ia técnica cercano a la invencion definida
en la reivindicacién 1, divulga combinaciones que comprende isoflavonoides
(formenetina [Columna 10 Lineas 6-10]) para estimular el crecimiento en plantas
[Columna 1 Lineas 8-13), que pueden ser mezclados con herbicidas como imazaquin
[Columna 8, Lineas 53-66].

La diferencia entre la invencién, definida en la reivindicacién 1, y la composicién del
documento 1 es que no se muestra especifica combinacion de la formononetina con
Cloronicotinilos/neonicotincides mientras que en D1 se sugiere la combinacion con
herbicidas o pesticidas. '

No existe evidencia que las diferencias en las composiciones de D1 y el las
composiciones de la reivindicacién 1 introduzcan un efecto técnico inesperado, que
represente para la persona de nivel medio versada en la materia una mejor eficiencia
contra insectos.

Por lo tanto, el Problema Técnico Objetivo que pretende resolver esta invencién se
puede formular asi: “proporcionar composiciones de principios activos que contienen
formononetina en combinacion con insecticidas alternativas a las ya conocidas en el
estado del arte”.

Sin embargo, en D1 ya se sugiere la combinacién de la formononetina con
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herbicidas o pesticidas [Columna 8, Lineas 53-66], y en D2 ensefia el uso de
imidacloprid, el cual se usa comunmente para tratamiento sistémico para
proteger semillas y plantas contra las lesiones por insectos (Folio Anexo 205
[Pagina 503]), y en D3 se menciona aplicacion de herbicidas e insecticidas
para el mismo cultivo es una practica comun (Folio anexo 212 [Pagina 269
Columna 2)).

En consecuencia, la persona del oficio medianamente versada en la materia, incluiria
imidactoprid de D2 en la combinacién de D1, y con lo sugerido en D1y D3, llegando
asi al objeto de la reivindicacion 1 de la solicitud. Por lo cual se considera obvia.

Puesto que las reivindicaciones dependientes 2-3, 5-6, 10 no mencionan
caracteristicas inventivas adicionales, tampoco pueden ser consideradas inventivas.

Conclusion:
Las reivindicaciones 1-3, 5-8, 10 cumplen el requisito de novedad (Art. 16), pero
no cumplen con el requisito de nivel inventivo (Art. 18).

10.Conclusion

Los requisitos de Patentabilidad de la presente Solicitud estan afectados asi:

oo Reivindicaciones | Requisito
item ! Documento
i afectadas que afecta
1 __Novedad
D1 | US5002603 13 56 10 | Nwel
i i Inventivo
02 Bisong Yue, Gerald E. Wilde, and Frank Arthur. Journal of 1.3 5-6. 10 Nivel
Economic Entomology Voi. 96, No 2, Pags: 503-508. 2003 U i Inventivo
D3 Alan C. York and John W. Wilcut, Weed Science 1.3 5.6. 10 ‘ Nivel
Vol. 41, No. 2, Pags: 269-280 (Apr. - Jun., 1993) 95, | Inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta (60) dias
contados a partir de la fecha de notificacién de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Se invita al solicitante se sirva indicar, si asi lo considera, su renuncia al término
faltante y presentarla por escrito

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001.

R —— ]

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

El anterior requerimiento fue notificado por fijacién en lista, de fecha

14 A60. 2012

Elaborado por: Jhonattan Sanchez Sanchez )
Revisado por: Jacqueline Alfonso Rozo
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Srorep-PropucTs

Evaluation of Thiamethoxam and Imidacloprid as Seed Treatments
to Control European Corn Borer and Indianmeal Moth
(Lepidoptera: Pyralidae) Larvae

BISONG YUF.Y 2 GERALD E.WILDEY aan FRANK ARTHUR®

Department of Entomology. Kansas State University. Manhattan. KS 663006

J. Econ. Entomol. 95(2): 503-509 {2003}
ABSTRACT Efficacy of thiamethoxam (Cruiser) and imidacloprid (Cancho) were evaluated as seed
treatnrents for controling European com borer. Qstrinia nubilafis {Fithner) and Indianmeal moth.
Plodia interpunetelle (Hibner) larvae in steved grain, At =22-26°C, all 8fth instar Europesn corn
Lorers died after two or 4 d of exposure 1o com treated with 2300 and 300 ppin thismet hexen,
respectively, while moriality of lavae exposed for twe and 4 d oo corn treated with 6.3-937.3 ppm
imidacloprid did not exceed 48% at any concentration, At 20°C. all nendiapausing Rfth instars were
killed after 3. -1 and 6-d exposure to 400, 300 and 200-ppm thinmethaxam. respectively. while survival
increased at successively lower concentrations of 100,30, 253, and 125 ppm. At 29°C. the LG, decreased
From 8§39 tu 72 ppim s the duration of esposure on treated corminereased from 2 to 6 d. Al second
aned third instar Tudisnmeal moth larvae died aftev a 3 d expasare poriod to com grain treatad with
thimmethosum a1 50 ppm or higher. but ns the lavae aged, higher concentrations and longer exposure
periods were reguired to give T00% mortality of ench larval instar, Similar resnlts were obtained when
Lrval Indianmeal moths were exposed on comn treated with imidacloprid. or on sorghum treated with
thiamethoxam. Mature wandering phase Lfth instars were the most tolerant larval stage of the

Indianmaeal moth,

KLY WQRDS
jumcteila

thiarethoxam, imidacloprid, European corn horer. Indianmeat moth, Plodia infer

SYSTEMIC INSLCTICIDES FOR SEND treatments are bcing
developed and used in the field {or insecl control on
avariely of erops around the world. Cruiser is a trada-
mark for thinmethoxam. a second-generation neonic-
alinoid insecticide developed by Syngenta Crop Pro-
tection Ine. (Greenshoro, NC). It provides excellent
conlrol of w1 wide variely of comnmercially important
fseet pests on a variety of crops incloding barley,
cattan, sovaghune whoot, canela, and corn throngh
cantact, stomach and syslemic activity {CGobel et al.
1699, Maienfisch el al. 1999, Ilofer and Brandl 1999,
Zang et al. 1848, Lawson et al, 1009},

Imidacloprid (Caneho) is commonly used as o svs-
temic seed treatment to protect seeds and seedlings
againsl injury by early season insects (Wilde el al.
1999, Grahan 189S, Burd et al. 1996, Alinand 1995,
MeKirvdy and Jones 19968Y, Tmidacloprid (Guucho}

P E-mail: pwilde@oznetksu eclu.

# Dapartment of Binlopy. Sichnan University, Chengdn. ichuan
BIUDBL, China

PUSDA Grain Markeling e Production Beseurelh Center, Man-
hattan K8 BR3NZ

nuvketed by G ostatson Tne. {Dallas, TXD, is effective
in controlling many insects. including aphids. thrips.
mites, wirewornss, and true bugs (Bradley ot al. 1998,
Graham et al, 1993, Harvev et al. 1996). and is com-
monly used on: everal erops. including cotton, wheat,
barley. sorghuem, canola. corn. and sugar beets.

Although the =ffects of thimmethoxam and imida-
cloprid an pest iaseals on Reld craps are well doci-
mented. their effects on insects such as the European
core baror, Qutrinia wubilaliy (Hibuer) and Indian-
meal moth, Plodi, interprnctella (Hitbner) present in
or damaging stor -d zrain have not been studied. The
Indiznmenl moth s an important pest of stored grain
worldwide and it: control in stored grain is an finper-
tanl concern of those storving giain for sale as food or
seed (Arthur 1999, The Karopean corn borer. while
nat comsidered a storage pest. may appear ds o con-
taminant in grain stored for seed purposes and is thus
« cause for concera by corm and sorghum hybrid secd
producers {Wilile 1976}, The objective of this study
was to eviduate the efficacy of these bwa inseclicides
as seed Uealment for conlroiling Furepean corn
barer. Ostrinia nulyilatis, and Indianmeal moth. Pladia
intevpranctella i stered grain,

N022-049 3703, 0303-0308504.00 G T 3a03 Entamological Society of America
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Materials and Methods

The insecticides used i this study were thiame-
thoxam {Cruiser). a 47.8% 3 [bs/gzallon (AI} product
(600 mg/inl) supplied by Syngenta, and imidacloprid
(Guucho) 480 8T, 40.7% (AD) 4 Ibs perzallon product
{480 mg/ml) supplied by Gustafson. Inc, The inzects
specivs and stages used for bioassays were fifth-instar
Furnpean comn borer. obtained from French Agricul-
tural Research Inc, (Lamberton. MN}. and various
stages of the Indianmeal noth. abtained from labora-
tory colonies reared as deseribed by {Silhacek and
Miller (1972).

Tests with European Corn Borer, The insecticides
used in this study were thiamethoxam {Cruiser). a
A7.8% 5 hsf/gallon (AL product (600 mg/ml) supplied
by Svngenta, and imidacloprid (Gauclio) 480 SL. a
41.7% (AI) 4 s per gallon product {450 mg/ml)
supplied by Gustalson, Ine. Fifth-instar Eoropean corn
Liorer, abtained from a commercial source (French
Agricultural Researclh Ine. Lamberton. MN}, were
used for the bioassays. [nitiad lests were done by ex-
posing [fth-instar European corn borers on corn
trealed with 0,30, 250, and 300 ppm thiamethoxam amld
0. 6.3, G2.5. 312.5, 623, and 937.5 ppm imidacleprid,
Rates were chosen based on label rales ane the results
of preliminary ohservations and all tests were con-
ducted at room teinperalure (=22-25°C). The insec-
licides were formulated in water. The label spray rate
for both products is 205.6 wl {10 ounces} of tormu-
lated spray per435.4 kg (100 1bs) of corm. For our tests
imlividual lots of 1.5 kg were treated, with 9.8 ml of
spriy, Far each application rate of each insecticide,
serial diltions of the commercial ingecticides were
formnlated in tap water to produce solulions giving
the chosen ppis levels when sprayed at the rate of 9.8
ml 1.3 kg of corn. Applications were made by spread-
ing the corn owt in a thin laver onto a (L6 by 0.3 1
plywood sheel and psing 2 Badger model 100 artists’
airbrush (Franklin Pack. IL) 1o mist 98 ml of the
insecticide in waler on the corn. The untreated con-
trol lot was misted with water alone.

Fach lot of 13-kg corn treated at the various
concentrations was sululividel into five replicaies of
=235 g eacl, which were pul into plastic containers
(iameter 8.3 em. height G0 cm), and the remainder
discarded. Ten fifth instar Ewropean corn borers
were put inside the confainers. and the containers,
each with a mesh cover. were pul into a plastic cooler
wilth =10 em of water al the bottem to maintain a
high humidity level Insect mortalily was assessed
afler 2, 4. and & & The criterion of death was no
ntovemanl ol larvae when prodied with a camel's-
hair brush.

In a second test. fifth instar European corn borers
were exposed on corn treated with 0, 123, 25. 30,
100, 200, 300, and 400 ppne thiametlioxan. All con-
cenlrations were lormulatad in lap water lrom the
GO0 g/l EC product as described earlier, and
each concemtralion was applied al the rate of 2.8 ml
formulated spray per 1A kg of com. The untreated
contrel was sprayed with tap water. Each 1.5 lot of
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eich coneentralion o cach veplicnle was sabdi-
vided into five replicites. eacli with 235 ¢ ol corn. and
tea fifth instars added into each eontainer as described
earlier. The eontainers were then pud inside a growth
chamber at 20 % 1°C and 50-70% RH with a photo-
period of 12:12 (1.1}, Mortality was assessed after 2.
1, and 6 d.

Indianmeal Moth on Corn. Stock Iaboralory cola-
nies of Indianmeal moth werve maintained and reared
as deseribed by Silhacek and Miller (1072) at =27°C.
80% RH. Concentrations of thinmethoxant and finida-
cloprid used for the tests with Indinnmoeal moths were
0,80, 1K 230, and 500 ppin, and 0,625, 156.3. 312.5.
623, and 937 ppeu [or each insecticide. respectively.
The individual ¢concentrations of each insecticide
were formulated as deseribed ecarlier. and applied at
the rate of 9.6 ml of sprav per 1.5 kg of corn. The
following instars were eollected from the stock ealany
cultires, sccond instars, third instars, Fourth instars,
early (il instus, and late Glth-instws {=6-8. 9-11.
12-13, 14 =13, and 16-17 d-old. respectively. for each
stage). The instars were exposed separately. depend-
ing on the availability of a particular stage, Each lat of
1.3 kg treated corn and the untreated lot of 15-keg com
wag subdivided into fve coplicates, which were put
inta the plastic containers as described belore. Each
instar was treated separately, and 20 instars were put
into each of five replicate containers. which were pu
inside agrowth chamberset at 29 £°C. 50 -70% RH :nd
aphotoperiod of 12:12 {L:1D). A final set of mature §fth
inslars wore held ingide aplastic copler, with watey in
the betiom. al voom temperature ol =322-25°C. Mar-
tality of larvar held inside the chamber was assesse
after 5,10, and 15 d. while minrtality of larvae held atl
room temperature was assesged aflert. 1224 and 39,

Indianment Moth on Serghum. The response of
ll'ldiﬂr]lill"ill :nnlh ]nr\';u'- l"xpus('ti T .\lu'_'_‘_hnln h'f'.ilt'r]

with thinniethaxan was also evalinted, using the sane
procedures as described for corn. Sorghum was
treated and lanvae were exposed as deseriieed for eam.
except that all tests were conducted fuside the growth
chamber. and no tests were conducted at room tem-
perature.

Statistical Analvsis. Data for all studies were
analyzed using the Ceneral Linear Models {GLM)
and Means Procedures of the Stalistical Analysis
Svstem (SAS Institute 2001). Because all obser-
vations at the vivious postexposure intervals were
conducted on the same sel of larvae, data were
analyzed with days ol exposure as a repeatel
measure. Means were separaled using the Waller-
Dnean k-ralio i-test option uncer the GLM Pro-
cedure of SAS (P < 0,03}, Prohit analvsis suscepli-
bility of fifth instar European corn borer to
thiamethoxain was dene using the POLO proceduee

{LeOra Soltwaure 1994},

Resiells

Luvopean Corn Barer on Corn, Coneentration and
{F=464, =355 P < 000) cxposure inlerval (F =
ITAT.H = 28 P 001 were significant for the tesis
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Taublke 1,
rapenn eorn horer exposed for 2, -k and 6 d o corn treated wiih
midacloprid sud thismethoxanm”

Pererul mortality fuuene = SEMY of 31h insar En-

Coneentration Exposure (davs)

{ppm) 2 4 §
imidueloprid
0 1= 1.0e 5= 2ad 35 =~ J4b
f.25 K= 7he 18 = 7.3cd 32 = T.3ah
6253 10 = 4 dbe M = 6.04b 55 * 5.0a
3125 11 = 30h 25 % 2.7he 49 = 5,04l
A25.0 202 4 44 =87 A2 * 7.3
43va 23 = 2.0 48 = S.6a 58 * 8.6a
thismethoxam
0 Sz e G = Juc JU = dde
an =9 b 85 = 10.7d 82 = 9.6h
50 Q2 =Sm L0 100k
3o IR 100z, 1003

YU £7 Al EVALL ATIoN OF TIoAMETIoN A as D IN0nocLorii

* Means within colunmes followed by the same lelier are nol sig
nificantly different (P = .05, Waller-LDunean k-ration t-test. SAS
lastiticte 2400,

with imidacloprid, with davs of exposure as a repeated

measure. Mortality of fifth instar Evropean corn borer

exposed on corn lreated with imidacloprid at 6.2-957.5
ppm ranged from 8.0 = 2.3% 10 62.0 £ 7.3% depending
on concentration and exposure interval {lable 1),
Concentration and (' = 3732 df = 3, 8. P < 001}
exposiee interval {(F= 7174 =28 P< 0]} were
alsa sienificant for the initial fest with thinmethoxan,
All tarvar died within 2 d wher exposed on corn
Ireated with 300 ppm thinmelthoxar, 92.0% and 100%
of the larvae died after 2 d and 4 4, respectively, an
corn treated with 250 ppm. and 30.0 and G8.0% died
after lwo and 4 d of exposure on corn treated with 50
ppm (Table 1}

Concentration was alse signiliecant {F = 7376,
d. £ =8, 16, P<<0.01) and eaposure inlerval (F— 262.2,

Table 2.

thiamethoxam®

F-- 0207

05

o= 446, P < 00D with exposire interval as o
repeated measure, for the additional evaloation with
thiwmethosam. All lurvae died after 3 d of exposine
o eorn lraated with 400 ppan, efter 44 of cxpasare on
corn traated wills 300 ppin, o sfier 6 4 of axposiie
o conn hrealed with 20 ppoa (Table 2). The calens
luted LC;, decreased from §5.9 ppinoat 2 d to 7.2 ppim
at Gd, while the LCo wus 3993 and 46.9 ppm af twa
and 6 d. respaetively {Table 3). Thimnethovan was
aqually effeelive in controlling diapansing fifth instar
European corn harer Tarvae, All exposed woere dead
afler 4 d of exposire in corn treated with 500 ppan or
afler 10 d of exposioe in corn Irealed wilh 250 ppa.
There were 0% of The dinpmising Larvae sinviving
afler 10 din grain reated with 30 ppun, compared with
1A% sirvival o the antreated conlral.

Indianmeal Math on Corn. For cacl Jarval stage,
the analysis For concanlration of imidacloprid and
exposire, with exposure as a repealed measure, was
significant (F= 705 df = 4.12: F = 3977 «f = 4.12:
F=34,df =48 TF=5327 H=4%and FF= 124.].
df = 416 for second. thivd. fourth. carly [ifth. and
matare fifth instars. vespectively, P < 0.01). Exposure
was also significant (F=235.1. 4l = 416: F = 439, df =
A6 F=2435 df = 216 F = 3645 df = 416 and FF =
5100, df = 416 for second. thivd. fourth, carly fifth,
and mature GF ingtars, respectively, P < 0015, All
interactions were alse sigaificant al '/ 0 01, As larvar
awed. longer exposure intervals were recuived al each
coucentration (e ldll all exposed tndividuals (Talile 4).
Some malure fifth inslars survived aller 20 o when
exposed al the lower concentralions. and this instar
was 1he most Lolerant luval siage of the Indianmeal
math exposed to imiducloprid.

For each larval stage. the analvsis for concentralion
of thiamethoxam and expasure. with exposire as a
repealed meastre for the fourth and ARth instars. was

Percent morility tmean = SEM) of 5th instur Enropean eors borer exposed for 2. 3. 4. 3, and 6 d on rorn teeated with

Concentration Exposure {ilays)

{ppni} 2 3 t 3 4

n [ P WY 4z e T A0e

123 02000 A5 =230 35 = 4.0 67 = 5.0

13 2 =27 39 =235F G = 63 65 = 21d T

30 = and 482 32 Tho T T St sh
100 33 = 28 1=27d Sl=add 4l = t6h a7 = "By
800 2ib T4z 13 ST =21b 97 = L6 11,
k) S5 - 25 ST aah 1001 10K, I
40 ) = 1 1004 1000 Hre iy

T Means within tohuons follawsd by the same letier wee nol signifiemtly different (P = 003, Waller-Dimean k-ration f-test, SAS hustitule

2001},

Table 3.

Toviehy of thinvmethoxam to 3th instar BEuropean comn borer at 2970

[RIEN LG, {957 FLy 1.Can (93% F1) Slupe H* dt
2 B30 (T - 1000y SO 32T AR08 T Taud =004 Th 20
3 1050 3] 516 5 3105 {266.3-105.7) 15T =07 1002 "
4 1370 (10 5-20.5) 573 {121 3-2198) 128 =013 2576 3%
] 1040 (67 144) Sd3 041135 14l Z s 17.21 33
6 T4 0-105) 16.9 {36.9-62 3 158z 02 1571 s
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Pereent mortality Guean £ SEM) ol Indinmmeal moth larvae exposed for 5. 100 L5 oo 2000 oat wndeeated coen sl corn,

Concentralion Exposure {davs)
{(ppm? B i0 13 an 25
Ind insturs
i M =33k 26 = 2.5¢ 26 = 250 32 264
A3 17 =340 2 = 600 2T 2 h 2 35 = 44l
6lA b s B 02+ 1.2h 95 £ 1w 100
13K.3 06 = § Qs 1004
325 1410 10,
3l instars
a Iy = 2.2 19 £ 2.9b
625 a6 = 34% 50= 3%
1563 T00a {1 1083
3128 1004 10 106
F330 100 1102 10tk
4th instars
n S & 8 16 = 40c 22 =3.b
§2.5 : 54 = 3.3h § =55
130 3 TS =25 N x 3
2 gl = 2.4a Tl
B30 93 = 25 100 = 0.8
awrly Bthoinstas
0 a+ 240 173
#2535 25+ 3.7 T3+ 3db
156, 49+ 2dh Uy 4 18a
3123 63 = 3.7a 1003
6250 A+ 24a 100

2+ 18h
37+ 1.2
41 * 4,64
44 * 240
45 = 37u

Tale 5th fnstars”

29 = 14b
41 = 4.6a

¢ Moanswithin colwnns followed by the cane leler are not signilicantly different (P 2 0.03. 548 Waller-Duncan k-tation t-tesl, SAS institute

RN

" Mortality of late Sth finstars aller 250, at 0. 6.23, 623, 1363 and 3123 ppm of exposire was 333 = 2 705 = 4755 = 22,51 = Lh and

10044, respectivelv,

stenificant {F = J406.dF = 4 25 F = 421.3. dF = 4.23;
F=644df = 18 F = 35030 df = L16, and ¥ = 3079,
df = 413 for second. third, fourth, early Afth, and
mature fifth ingtars, respectively, P2 0.01), Exposare
intervil was also significant {Tuble 3) (F =349, df =
2.16: T = 23686, df = 4.16: and F = 690.0, df = 4.16 for
fowrth. early fifth, and mature fifth instars. respece
tvely. £ <001}, All interactions were adso significant
at P<2 000 As the [ndinnmeal moth larvae aged, they
became less suseeptible to thiamethoxain, and higher
concontrutions and longer exposure intervals were
required to give 100% coutrol {Table 6). Second and
third instars were very suscentible and at least 48% of
the exposed larvae died afler 5d on all concentrations.
Mortatity of fourth. earty filth, and mature Gfth instars
after 3 d of exposure on treated corn ranged fram 64 =
TA=-500 = 535%. 1 = -3 = L%, and 0-26 = 2.4%,
respectively, As the exposure inlerval increased. mor-
tality increased, with 1009 motality ocenrving after
13,200 anel 25-d exposire of fonth. carly GAh. and
wature [fth instars. respectively.

Mature Filth Instars Were Also the Mast Tolerant
af the Larval Stages Expased to Thiamethaxam. When
mature Gllh instars were exposed on vorn treated with

imidacloprid and held at rooin temperatire of ==23-
25°C,. hoth cancentration (F = 811 df = 320 P <
0.01) and expusnre were significant {F = 3673, d[ =
G. 24, P2 001 with exposure as o repeated mscasure,
Mortality generally inereased with bath coneenitration
and exposure (Table 7). and after 35 d ranged from
a0 % 4.2-1007 in the incecticide treatments. Similn
resulls were obtained far fifth instars expased an com
treated with thinmethoxam and held at roomn remper-
ature of =22-25°C, Both concontration {F = 10L8.
df = 4,24, P <700 and exposie were significanl (F =
[04.1, Al = 6, 24. P << 0.01}, witk eaposure as a repeated
measure. Martality of mature fifth instars at all con-
centrations was Iow during the first 12 4 of exposore,
then gracdually inereased to 66 = 3.1-100% afier 38 d
(Table 7).

Indianmeal Moth on Sorghum. Forcach L al stage
exposed on sarghum. the analysis for concentration of
imidacloprid and exposure. with exposure as a ve-
pealed mensure, was significant {(F=82.d.f = 1.23)
for second instars. F = 3376.7 dl = 4.8 F = 303.6.df =
4, 12: F=1300df = . 12;and F = 327.4. di = 4. 16 for
third. fourth, ewdy fifike snd niatere Rith instars, re-
spectively, P < 0.01 for all siages). Days of exposire
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Table 3, Pereeatamreiality (uean £ SEMY of lulimunen] motl dsevie exposed for 30 100 and 15 0o wntreated corn sud corp treated
h 1
~..

with thinmethoxom and held oy 2970

Concentrabon Expasure (davs)
it 53 u

DN}

v

Jrd nstars™

1] 15+ 3.7h
30 89 = 1
190 83 + 1.2a
430 1
300 L30a
Ath instars
0 12 £ 34h 16 = 20b
30 fid = 731 85 = ¢ Ta
100 Tl a0 LR (Y
BAU [E P I E 95 = 1.2a
S 5= 3a3a 1)
early Sth instars
¢ 0 26 = 4h 2% = 4.5
X 3= e 552 2.8 B x 2
100 =i 94 = 1.9a 1000
250 15 =27 Ul x 240 1
300 39 = L 100a 100
lale Sth instars”
0 oh T =0 T = 2
an b TTE b
100 2z 20h 83z 1nl
250 g =25h fin = T
B 26 = 2da H4 = § i

T M eans within coluning follow 2d by the same letter are not sienificantly different (Waller-Diuncan k-ratinn £-test. SAS Institute 20013
" Al Zud=dvd ustars were desd atler 3 d evposure on treated corn,
Muortalite after 25 4 a0 300 10 250 aned 300 ppin was 16 2 29,89 = 1.9 06 2 15100 andd 100% respectiveh

Tuble 6, Percent mortality (uean £ SEM) of matore Gth instar Indinnmeal motl exposed for 2 to 38 d oo untreated rorn and vorn
5('"

trented with imddacloprid wel held ot coour teaperature of ahout 22 10 25

Exposure {days)

Concentrution
Lppn} b 1 6 i2 i+ 38
0 0 b 4= 1.6h 1 = | fia n=12h 20 = Lab
136.3 ] 2+ 1.3h §+2.5h 2020 34 = 1.6h B =4
3123 0 2+13b §=23b 20 = 2.1 822 29 100
825.0 i § = 2.5ab 14 2 2 Gub 26 £ 34 TR = 5.0 1004
A37.5 0 16 % 162 32 24 32 %25 86 = 2.7 Hi

7 Means with tohunng fllowed by the same letter aee not siemfeantly different (P 2 003, Waller-Dunean K-ratio f-test. SAS Institnte 20004

Table 7. Mortality gnean = SF3M) of mature Sthdnsiore Indizmneal moth lievae expaesed for 2 (0 58 d an neteeated eosn and cora
treated with thinmeshoaxam and held ar raom emperatare of nhouwr 22 10 2570

Exposure {dave)

Caneentrarion
ippd 2 4 f 12 2 42 4%
{ 1} o i =2y =i LAT=E B
0 n n 2x240 16 =67 A2 =00 Bh=n!
104 n 1 1=24 Ih= 4.0 240 S5 =4
LAl 4 1} 1z 24 12x20 e T Un = 2
300 Q 0 :=20 1237 as =20 = a4

* Means with columins [ollowed by the same letter are not significanthy different (# = 0.05, Waller-Lunean keratin f-test, SAS [ustitute 2001
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Table . Morviality {inean 2 SEM) of hudinnnieal moth Inrvae exposed Toe 3=300d o uglrested sorghan ool corglnin trested with

thiamethyxnm®

Concentralion Exposuie (davs)
{ppm) 3 11 ] 20 ¥
2nd inslar
n 20 = 22h
an 97 = 33
1)) 1fiNa
230 1O
am 1000
nd instyr
n 23 =300 31 = 34de
30 S5 = 4ah 94 = 2.4b
100 a5 = 1ob T4
50 100, 100a
300 1005 1 6k
Dl st
[§} 19 = 4 & 23 % Lie A+
a0 I B Y a0 = 1.6b I
Ton S22z il s = h2a W=1ia
23 S1=61b 98 = 20a 1004
300 1 ik 100a 101X
early 5th inshiu
0 =225 13124 19 =149l 19 =19
a0 15 = 48k 62 = 3.7k §2 =12 93 = t.2h
164) M AT 79 x A 92 = e R I
350 15=37 81 = 4.0b 94 = 36b 1002
30 S = R7a 108 1K 190
late Sth instar
n Li= 2db 24 =] 5d a4 = ) hd 2z 15
30 11 = 1.8h s %5 b Bl BT =17
1630 17 = 20b At = 1.8h R8= 12 a7 = 1.2h
250 16215 88 = 1.2ab wl=20h 1R
300 265 = 248 93 = 3.3 0 TR

* For cachvinstar, means fallowed by the same letter are not significantly different 17 = 003 Waller-Dancin k-ratio f-1est, SAS Instituie 2080,

wags also significant (F = 26,0, df = L& F = 365, df =
28 F=124d =312 und F = T04.8, df = 4,16 for third,
fourth, aarby fifth, and watmre Bith instars, respec-
tively, P <2 001 for all instues). All interactions were
alan significant at £ <2 001, All second instars were
killed when exposed on sorghum treated with thia-
wethoxam {Table 8. At cach concrmtrubion. mortality
gonerally decrewsed as larvae wred und inereased with
exposure inlerval. similar 1o results lor Tadianmeal
moth exposed on corn, Although mortality of fifth
instwrs wag low for the first 10 d, a shap inerease in
martality cecurred after 13 d at ali tested doses. A
mertality of LKVA oceurred wlter 20 and 25 d in the 300
and 250-ppim treatinents. respectively. compured with
mortatities of $4.0 and 97.0%. respectively. after 25d in
the 30 and 100-ppm treatments.

Discussion

As lepidopteran lanvae develop. they often become
more lolerant to insecticides. In our lest, final instars
of the Indianmeal moth were more difficult to Lill
('mnpnre(‘l with prior instars, Qther tests with residual
insecticides have shown that wandering-phase last-
instar Tndizneal moth hovvae wree e maore tolerant
of insecticides than stoved-product beetles, Tn Lests
where conerete was trealed with the high and low

label rates of 20% cvfluthrin wettabie powder (100 and
200 mg/m®), exposure intervals Tor 1=2 howould kill
adults of the red Qowr beelle, Tribolium rastanetm
{Herhst), and the confused Aour heetle, T confustm
(Laval), for up to 12 wk after application (Avhor
1998 b)Y, Hewever, when wandering-phase Tndian-
meal moths were exposed 1o the smne concenbration,
there was little residual controb and Jarvae were abile
to pupate and emerge as achults {Arthor 19993 In 1esls
where cvtluthrin was applied directly to inshell pea-
muds, application rutes of two and forr ppn controlled
adult red flonr beetles, while application rates up to 22
ppue did ot prevent adult emergence of Indianmeal
moths exposced as wanderng-phuse larnvae (Arthar
1993). Simdlar results have been oblained lor other
trials invelving residual insecticides and residual ex-
posures of Indianmeal moth and stored-product bee-
tes (Arthur 1997). There are published reports of tests
that imply equivadent control of Indiunmeal motlhis aund
almond maths, Cadra cautelle (Walker) and stored-
product beetles, Lul in these tests the [epidopterans
were exposed as eggs (Ardlev 1976, Bengston et al.
19580, Bengstnn ot al. 1987 Insecticidal applications
that contral coleopleran pests may not be effective
against late-instar Indiimcal maths, Our resualts suge
zost that stored enry or sorghum grain dreated with
thiamel hoxam orimidacloprid al rates commonly used
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to coutrol fleld crap pests should be well protected
from the possihility of inleslaiions by these two lep-
idopteran species.
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Insecticides Do Not Alfect Cotton (Gossypium hirsutum) Response 1o Imazaquin and Imazethapyr!

ALAN €. YORK and JOHN W WILCUT!

Abyiract. Field and greenhouse cxperiments evaluated
interactions of soll-applied insecticides and imazaquin and
imazethapyr on growth and development of cotton.
Imazaquin and imazethapyr were applied PPl at 0 to 6
and 0 to 16 £ ae ha~!, respectively, in the greenhouse (plus
a no-insecticide control), and 0 to 72 g ha! in the field in
combination with aldicarh, disalfeton, and phorate
twithout a no-insecticide ¢ontroll applied in the seed
Jurrow, Cotton shoot fresh weight in the greenhouse
experiment decreased linearly as herbicide rates in-
creased. Greater reductions in shoot fresh weight were
noted with imazaquin than with imazethapyr. Compared
with no Insecticide, the methylcarbamute insecticide
aldicarb and the orgianophosphate insecticides disulfoton
and phorate did not affect cotton response to either
terbicide. In the fleld, cotton injury incressed while
stand, vield, and maturity decreased as herbicide rates
increased. Delaved maturity was due to a lower percent-
uge of holls produced on sympadia from main stem nodes
fonr to nine. Imazaquin caused greater injury, greater
reductions in stand. greater delnys in maturity. and lower
viclds than did imazethapyr. Earlier maturity was noted
wilh aldicarb-trested cotton. Compared with aldicarh,
disulfoton and phorate did nat glier collon response (o
imaraquin or imazethapyr. Nomenclatare: Aldicarh,
1.meth¥l-2-tmethylthiolpropionaldehyde  O-(methybear-
hamoyl)oxime; disulfeton, ,0-diethyl §-[2-
ethylthinlethyi]) phosphoradithioate: imazaquin, 2-[4.5-
ihydro-4-methyl-4-(1-methylethyli-5-oxo-1H-imidazal-2-
yl}-3-quinolinecarboxylic acid; imazethapyr, ($-2.[4,5-
dihydro-d-methyl-4-(1-methylethyD-5-ox0- 1 H-imidazol-2-
¥1}-S-ethyl-3-pyridinecarboxylic acid; phoraie, 0,0-diethyl
§-{2-{ethylthio)-methyi phospherodithioate: cotton, Gos-
svpinm hirsutim (LD *Deltapine 99°, ‘Stoneville Coker
304°, *Stoneville KC 380°, and 'Stoneville McNair 235,
Addftional indfex words: Pesticide interacilons, maturity,
plant mapping, fiber quality, aldicarb, disulfoton,
phorate.

INTRODUCTION

Imazaquin. registered for use in soybean [Glyefre max (L.
Merr. [, and imazethapyr, registered for use in sovbean and

TReceived For pabtication May 1331992 and in mevisad Foem Oclobere 1,
1902,

*Pro.. Dep. Crup S0 Nomh Coroline St Usniv., Radeigh, NO
26237620, ond Assl. Pron, Dep Agron., Bniy Georgra, Coastal Flan Fxp.
S, Tifteo, GA 3117910748,

CPurswet ferbionde label. Amcrnun Cyanumid Co, Wavpe, NJ OFTL

ISceper hetbecids bibel American Cyanamid Co., Wayne, NI 07000
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peanit (Arackis hvpogaea L), are imidazolinene herbicides
that contml a broad spectrum of broadleal weeds and certain
monocol weeds 7. 16, 27, 36). Labels for both herbicides
specify an IR-mo rowational resirction for comon’ =,

Cotton and coen (Zea mavs L) were injured when pluntéd
1 yr alter imazaquin application but viclds usually were not
reduced (19, 200 22,0 240 26, 29). Colton, which 15 mare
sensitive to imazaquin residues than is com (20, 20), was
injured when planted 2 yr after application (4).

Numerous field siudies have examined the potential for
imazagquin earryover while only 2 few such siudies have been
reported with imazethapyr. Most studies have showst a greater
posential for com ipjury from imazaquin than from im-
azethapyr carryover (11, 25). This may be because comn has
greater wlerance of imazathupyr than of imazaguin (22
Injury and reduced yield were observed when sugarbest (Betn
vidgaris 1.} was planted 2 yr after imazethapye application
while injury but no yield reduction was observed wish
sugarbect planted 2 yroafter wnazagquin application (313
Similar degradation rales for imazaquin and wnazcthapyt have
been reported wiuder laboratery conditions 19, £3), Under Held
conditions. however. imazethapyr had a fonger hall-life than
nAzaquin (24),

Cotton acreage in North Caroling increased 400% beiween
989 and 1291 (2} Smaller increases were noted 0 other
southeasiem states. Much of the new acreage was planted
ollowing soybean that had been reatzd with mnazaguin, and
cotton injury simifar to that observed in Arkansas {4)
sometimes was noted  (personal observation by autbors).
Cotton and petnut are commonly grown i mistion. With
imazethapyr registered for use n peanat, imarethapyr
carryover o ootton also may be a problem,

Application of herbicides and insecticides 10 the same crap
is & common practice. Crop tolerance of a herbicide auy be
reduced due 10 a synergistie Wvleraction between the herbicide
and an  insecticide (17, 32)% These interaclions o
commonly invoive an organcphosphate insecticide, Only a
few cases of increased crop wherance of a herbicide due 10 an
antagonistic  interaction  with an  insecticide have been
reported, Most notable among these is the anagonism
between  phorate or  disulimon  and  clomazone  {2-[12-
chlorophenylpmerhyl]-4.4-dimethvl-3-isoxazolidinone ) on
conton (37), Other examples of aniagenism otween herbi-
cides and soil-applied organophosphate insecticides  with

cotton include fenamiphos [ethy]-3-methyl-4-
{methyhhio)phenyl  {-methyleihvlphosphoroanidate]  and
lactofen  [¢h)-2-ethony-1-methyl-2-axoethyl  S.[2chinmn-4-

(rifiuoromethyliphenoxy]-2-nitrebenzoate ] (129, and disullo
ot or phorate and rifluralin [2.6-dintro-A N -dipropyl
A-(triflunromcthyDbenzenamine} (3},

A pretiminary  study (i) suggested  soil-applied o
ganophosphate  inscrtivides wmghl partially  prolset cotlon



