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Susceptibilidad de Stomoxys calcitrans (L.) a la permetrina
en establos lecheros de Aguascalientes, México

Susceptibility of Stomoxys calcitrans (L.) to permethrin
in dairy farms of Aguascalientes, Mexico
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John E. George***

Abstract

The purpose of this study was to assess the degree of susceptibility to permethrin in stable
fly populations, Stomoxys calcitrans, on dairy cattle in Aguascalientes, Mexico. Samples of
adult stable fly populations, from sixteen dairies were exposed to two discriminating doses
of permethrin in glass vials that represented the LDso and LDg9 (0.0014 ug/cm?® and 0.0026
ug/cm?, respectively) of a permethrin susceptible strain. Stable fly populations from all dairies
proved to be susceptible to permethrin when compared with the reference strain. This is the
first report in Mexico on the susceptibility of stable flies to any insecticide.
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Resumen

El objetivo del presente estudio fue evaluar el grado de susceptibilidad a la permetrina
en poblaciones de Stomoxys calcitrans, en establos lecheros de Aguascalientes, México.
Se tomaron muestras de la poblacion de moscas S. calcitrans adultas en 16 establos
lecheros, siendo expuestas a dos dosis discriminantes de permetrina en viales de vidrio, que
representaron la DLso y DLoo (0.0014 pg/cm?® y 0.0026 pg/cm?, respectivamente), de una
colonia susceptible a la permetrina. Las poblaciones de S. calcitrans de todos los establos
evaluados fueron susceptibles a la permetrina cuando se les comparé con la colonia de
referencia. Este es el primer informe en México acerca de la susceptibilidad de la mosca del
establo hacia algun insecticida.
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Introduction

table flies, Stomoxys calcitrans (L.), constitute an

important external hematophagous parasite of

dairy cattle kept in stables and beef cattle that is
kept in feedlots. This ectoparasite is found all over
the world and it can have an economic impact on live-
stock production, due to a reduction in weight gain
and milk production."?

Control of stable flies with insecticides generally
shows a moderate level of efficacy, due to the fact
that the flies have a limited contact with the host
while suctioning blood. Sanitary measures such as the
periodical removal of feces, feed and forage remnants
from the pens, are recommended to achieve a better
control of the stable fly in confined cattle populations.
Nevertheless, the intensive use of insecticides to
control this ectoparasite is quite common, since
it is easy to apply. This practice has propitiated
reports of resistance of S. calcitrans to several chemical
compounds such as: DDT, methoxychlor, lindane,
chlordane, eldrin, dieldrin, toxaphene and
malathion,*® and, more recently, to dichlorvos, stirifos
and permethrin.’

There is no information available in Mexico
about susceptibility of adult stage stable flies to
pyrethroid and organophosphate insecticides, even
though these compounds have been used regularly
in dairy production regions of the country during
many years. In Aguascalientes, Mexico, that is a
prominent dairy production center, infestation by the
stable fly is an important sanitary problem;” therefore,
different insecticides, especially permethrin, have
been employed to control it during many years.

The frequency of insecticide application to control
stable flies, has depended upon the abundance of flies
and the perception of the owners on when the cows
need to be treated and then select the insecticide
to be used. In Aguascalientes, susceptibility of stable
fly populations to insecticides that are used for their
control, has never been evaluated; nevertheless, this
information is necessary to design control programs
for the strategic use of this resource in the handling
of herd health.

The objective of this study was the evaluation of
the degree of susceptibility to permethrin of Stomoxys
calcitrans populations in dairy farms, in the dairy basin
of Aguascalientes, Mexico.

S. calcitrans adult flies were collected from 16 dairy
farms located in the four municipalities that form the
dairy basin of the State of Aguascalientes (San Fran-
cisco de los Romo, Jesas Maria, Aguascalientes and
Pabellon de Arteaga).® These dairy farms were selec-
ted since they had a history of continuous permethrin
use during 12 to 14 years, with eight to ten applica-
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Introduccion

a mosca del establo, Stomoxys calcitrans (L.),

constituye un importante pardasito externo

hematéfago del ganado lechero estabulado y
del ganado de carne mantenido en corral de engorda.
Este ectoparasito se presenta en todo el mundo y
puede tener un impacto econémico en la producciéon
ganadera debido a que causa reduccién en la ganan-
cia de peso y en la produccion de leche.™

El control de la mosca del establo con insecticidas
generalmente muestra una moderada eficacia debido
a que las moscas tienen un periodo de escaso contacto
con el portador mientras realizan la hemosuccion;
las medidas sanitarias, como la remocién periodica
del estiércol y los desperdicios de alimento y forraje
de los corrales, son recomendadas para lograr un
mejor control de la mosca del establo en el ganado
confinado. Sin embargo, es practica comun el uso
intensivo de los insecticidas en el control de este
ectoparasito, ya que representa un alternativa de
facil aplicacion. Esta practica ha propiciado informes
de resistencia en S. calcitrans a diversos compuestos,
como el DDT, metoxicloro, lindano, clordano, eldrin,
dieldrin, toxafeno y malation,*” y mds recientemente
a diclorvos, estirifos y permetrina.’

En México no se cuenta con informacién disponible
acerca de la susceptibilidad de las poblaciones de
estados adultos de mosca del establo hacia insecticidas
piretroides y organofosforados, a pesar de que estos
compuestos se han utilizado regularmente en las
regiones productoras de leche del pais durante
muchos anos. En Aguascalientes, México, que es un
prominente centro productor de leche, la infestacién
por mosca del establo es un importante problema
sanitario,’ por ello diferentes insecticidas, en especial
la permetrina, han sido empleados para su control a
lo largo de los anos.

La frecuencia de aplicacion de insecticidas para
el control de la mosca del establo, ha dependido de
la abundancia de moscas y de la percepcién de los
propietarios acerca de cuando las vacas necesitan ser
tratadas, los ganaderos seleccionan el insecticida que
sera utilizado. En Aguascalientes, la susceptibilidad de
las poblaciones de mosca del establo a los insecticidas
empleados en su control nunca ha sido evaluada; sin
embargo, esta informacién es necesaria para disenar
programas de uso estratégico de este recurso en el
manejo de la salud del hato.

El objetivo del presente estudio fue evaluar el grado
de susceptibilidad a la permetrina en poblaciones de
Stomoxys calcitrans, presentes en establos de la region
lechera de Aguascalientes, México.

Moscas S. calcitrans adultas fueron colectadas de 16
establos ubicados en los cuatro municipios que inte-



tions per year by aspersion of the dairy cattle at a gene-
ral dose of 100 mL of 5% active ingredient compound
per adult cow.

The bioassay was performed in 20 mL glass
vials that were previously treated with one of two
discriminating doses (DD) of permethrin (0.0014
}.lg/(:m2 and 0.0026 ug/cmz). DD represent,
respectively, the DLso and DLoy values obtained
from the analysis of permethrin mortality-dose, in
a susceptible S. calcitrans colony maintained in vitro
in the laboratory* The glass vials were treated with
technical-grade permethrin  using acetone as a
diluent. Aliquots of the solution at the corresponding
DD concentrations were deposited in each of the vials
that were then rotated on their side until the acetone
evaporated, in order to leave a layer of permethrin
covering the surface. The vials were covered and
maintained in the dark at laboratory temperature
during 24 hrs. prior to their use.””

Each stable was visited during September 2001 to
collect, with the help of an entomological trap, S.
calcitrans adult flies that were resting on the walls next
to the cattle pens and then they were transferred into
a transparent plastic cage, as indicated by Kunz et
al’ When the cage had approximately 100 flies,
they were immediately transported to the laboratory
and exposed to the treated vials within 30 to 45
minutes after their capture. Flies not separated by
sex, of different ages (20 per vial) were used in
each susceptibility bioassay, representing a randomly
assigned sample of the field collection, according to
criteria indicated in literature."” The bioassays were
carried out at laboratory temperature (23°C to 25°C);
each treatment consisted of three replicates including
a control (flask vial with only acetone). Mortality was
recorded two hours after the flies were placed in the
glass vials, any fly that could not remain standing was
considered to be dead. For each treatment, mortality
was adjusted using the Abbott formula."

Adjusted mortality (%) = (% treatment mortality —
% control mortality) x 100

100 — % control mortality

Data were analyzed by one-way variance analysis,
using the mean separation test of Student-Newman-
Keuls” (P < 0.05), with a totally random design
with three replicates (two DD and control) for each
stable."

The results indicated that S. calcitrans populations
in all visited stables, were susceptible to permethrin
when compared to the reference colony. Mortality
average with DL5o in the 16 stables was located in the
range between 60% to 70%, while all the flies exposed
to DLog died (Table 1); there were differences bet-

gran la regién lechera del estado de Aguascalientes
(San Francisco de los Romo, Jesus Maria, Aguasca-
lientes y Pabellon de Arteaga).® Estos establos fueron
elegidos por tener de 12 a 14 anos de historia en el
uso continuo de permetrina, realizando de ocho
a diez aplicaciones al ano mediante aspersién en el
ganado lechero; generalmente se aplican 100 mL/
vaca adulta del compuesto que contiene 5% del ingre-
diente activo.

El bioensayo se realiz6 en viales de vidrio de 20 ml
que fueron tratados previamente con una de dos dosis
discriminantes (DD) de permetrina (0.0014 pg/cm?
y 0.0026 pg/cm®). Las DD representaron la DLso y
DLy, respectivamente, de los valores obtenidos del
analisis de dosis-mortalidad a la permetrina en una
colonia de S. calcitrans susceptible mantenida in vitro
en laboratorio.*

Losviales de vidrio fueron tratados con permetrina
en grado técnico usando acetona como diluente,
se depositaron alicuotas de la solucién en la
concentracion correspondiente a las DD en cada vial;
los viales fueron rotados sobre su lado hasta que
la acetona se evapord, con el objetivo de dejar una
capa de permetrina sobre toda la superficie. Los
viales fueron tapados y mantenidos en oscuridad a
temperatura de laboratorio durante 24 horas antes de
su uso.*’

Cada establo fue visitado durante septiembre
de 2001 para colectar, con ayuda de una trampa
entomoloégica, moscas adultas de S. calcitrans que se
encontraran descansando en las paredes adyacentes
a los corrales de alojamiento del ganado y fueron
transferidas a una jaula de plastico transparente,
de la forma en que indican Kunz et al’ Cuando la
jaula contenia aproximadamente 100 moscas, fueron
transportadas inmediatamente al laboratorio, siendo
expuestas a los viales tratados dentro de los 30 a 45
minutos posteriores a su captura. Moscas no sexadas
de diferentes edades (20 por vial) fueron usadas
en cada bioensayo de susceptibilidad, representando
una muestra al azar de la colecta de campo, de
acuerdo con el criterio marcado en la literatura,'®
los bioensayos fueron desarrollados a temperatura de
laboratorio (23°C a 25°C); cada tratamiento consistio
de tres réplicas incluyendo un testigo (un vial de
vidrio tratado inicamente con acetona).

La mortalidad fue registrada dos horas después
de que las moscas fueron colocadas en los viales de
vidrio, considerando como muerta a la mosca que no
fuera capaz de mantenerse en pie.

Para cada tratamiento la mortalidad fue ajustada
empleando la férmula de Abbott."

*Knipling-Bushland U.S. Livestock Insect Research Laboratory,
Kerrville, TX, USA.
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ween mortalities observed with the two discrimina-
ting doses evaluated in the study. (F =4 178.41; gL.= 2,
142, 144; P = 0.0001). This is the first report in Mexico
on S. calcitrans field population’s susceptibility to any
type of insecticide.

Even though permethrin has been used for a long
time to control S. calcitrans flies in the study area,
genetic selection to develop resistance to this insec-
ticide has not occurred. Several factors may be invol-
ved in this low selection pressure. Initially, we must
take into consideration that infestation by this fly in
Aguascalientes is seasonal;’ due to this reason, perme-
thrin applications are restricted only to the months of
summer and early autumn; along with the fact that the
feeding habits of S. calcitrans allow scarce contact time
with cattle, since the feeding is intermittent. Also, this
fly has a tendency to disperse after emergence,3 event
that could be promoted by the type of open stables

Mortalidad ajustada (%) = (% mortalidad trata-
miento — % mortalidad testigo) x 100
100 — % mortalidad en el testigo

Los datos fueron analizados mediante analisis de
varianza de unavia, utilizando la prueba de separacion
de medias de Student-Newman-Keuls'? (P < 0.05),
usando un diseno completamente al azar con tres
réplicas (dos DDy el testigo) para cada establo."”

Las poblaciones de S. calcitrans en todos los esta-
blos visitados resultaron susceptibles a la permetrina,
cuando se les compar6 con la colonia de referencia.
El promedio de mortalidad con la DLso en los 16 esta-
blos se ubicé en un rango de 60% a 70%, mientras
que todas las moscas expuestas a la DLg9 murieron
(Cuadro 1); se encontraron diferencias entre la mor-
talidad observada con las dos dosis discriminantes
evaluadas en el estudio (F =4 178.41; gl. = 2, 142, 144;

Cuadro 1

PORCENTAIJE DE MORTALIDAD DE MOSCAS S. calcitrans EN EL BIOENSAYO EN VIALES DE
VIDRIO CON DOSIS DISCRIMINANTES DE PERMETRINA, EN 16 ESTABLOS LECHEROS DE
AGUASCALIENTES, MEXICO
MORTALITY PERCENTAGE OF . calcitrans FLIES BY BIOASSAY IN GLASS VIALS

WITH DISCRIMINATING DOSES OF PERMETHRIN, IN 16 DAIRY FARMS OF
AGUASCALIENTES, MEXICO

Doses
Dairy Farm Control 0.0014 [Qg/cm’ 0.0026 Og/cm’
1 1.6 60 100
2 0 70 100
3 0 65 100
4 0 60 100
5 1.6 65 100
6 0 65 100
7 1.6 60 100
8 0 65 100
9 1.6 60 100
10 0 70 100
11 0 70 100
12 0 65 100
13 1.6 65 100
14 0 70 100
15 0 60 100
16 0 65 100
Susceptible colony” 0 50 100

*Recorded mortality in the susceptible colony
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that are common in the region; these elements, no
doubt, promote the reduction of the selection rate by
insecticide resistance. Other studies have found that
the intensive and prolonged insecticide use during
fly season, causes a higher selection pressure for the
development of resistance, but it does not guarantee
its development.>®

The technique that was used in this study is
based on the presence of insecticide residue in
the glass vials, and it has been used repeatedly to
evaluate the susceptibility of S. calcitrans adult flies
to organophosphates and pyrethroid insecticides; %"
nevertheless, the technique has been previously used
for similar purposes in the horn fly, Haematobia
irritans.>'*1°

In conclusion, this study has found that S. calcitrans
populations in the study region are susceptible
to permethrin, this indicates that its use may be
continued in the region; on the other hand, the
discriminating doses assay may be used periodically to
follow-up S. calcitrans insecticide susceptibility, as part
of a regional effort to develop integral management
of infestation that may help reduce the adverse effect
of S. calcitrans on dairy production.
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