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Evaluacion de la eficacia del diazinon y la ivermectina en el
control de la mosca del cuerno (Haematobia irritans) en
bovinos en pastoreo en Tuxpan, Veracruz, México

Evaluation of diazinon and ivermectin efficacy for the
control of horn-fly (Haematobia irritans) on grazing cattle in
Tuxpan, Veracruz, Mexico

Ema Maldonado Siman*

José Artemio Cadena Meneses*
Héctor Sumano Lopez**

Arturo Martinez Hernandez*
Luis Bermudez Villanueva***

Abstract

Efficacy of 21.4% diazinon ear tags (one tag per animal), and injected ivermectin 1% (1 ml/50 kg weight, equivalent
to 200 pg/kg) for the control of horn-fly was evaluated under field conditions at a cattle-producing unit in Tuxpan,
Veracruz, Mexico, for three months in 1999. Pastures used were different in their ability to provide forage to the
grazingcattle, thus preventing directcomparisons of live-weight gain of steers between groupsand with the control.
Fly countingwas performed every 10days. Diazinon 21.4%ear tags provided >87% control asassessed only ondays
30,50, 60, 70 and 90. Fly reduction of >90% was observed for injected ivermectin as determined for evaluations on
the same days. There were no statistically significant differences in efficacy between the two pesticides.
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Resumen

En 1999, bajo condiciones controladas en campo, se evalué laeficacia de los aretes con diazinén al 21.4% (un arete
por bovino) y de ivermectina inyectable al 1% (1 ml/50 kg de peso, equivalente a 200 pg/kg) para el control de
lamosca del cuerno en una unidad de produccidn para ganado bovino en Tuxpan, Veracruz, Mexico durante
tres meses. En virtud de que existieron diferencias sustanciales en las condiciones de los dos potreros usados en
cuanto a su capacidad para proveer de forraje a los bovinos, no se consideré posible lacomparacion directa de
la variable de ganancia de peso para cada uno de los tratamientos entre si y con el grupo testigo. Los conteos
de moscas se realizaron cada diez dias. Los aretes con diazindn al 21.4% proporcionaron un control equivalente a
>87%so6lo los dias de observacion 30, 50, 60, 70y 90. Mientras que laaplicacion de ivermectinalogré un control
>90% los mismos dias. No se registré diferencia estadisticasignificativaen eficaciaentre los dos ectoparasiticidas.
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Introduction

matogenous ectoparasite of cattle in both Eu-

rope and North America.! An obligate para-
site, it causes enormous economic losses in the cattle
industry. It has been calculated that the horn-fly can
cause a 14% loss in weight gain in grazing steers.?®
During the last two decades a greater resistance to
pyrethroids, the main form of control against these
parasites, has been reported.* With a view to knock
downthe presentation of thisresistance, strategic med-
ication practices have been suggested, adjusting these
to variations in horn-fly population density and the
local management practices.’

The strategic medication practice has been validat-
edbothinexperimental modelsandin the field.® Using
such strategieswill notably decrease the selection pres-
sure for resistant mutants.* It is therefore necessary to
establish the maximum threshold of tolerance against
this fly so as to treat cattle before they exceed this limit,
and when possible, alternate the active ingredients
being used. In other words, if the fly is found with a
population density which is lower that the tolerance
limit, then nematocide treatment should not be insti-
tuted. Since horn-fly resistance to pyrethroids is more
and more common every day,? it is convenient to test
the field efficacy of 21.4% diazinon ear tags* and 1%
injected ivermectin** for horn-fly control in the trop-
ics of Mexico.

T he horn-fly [Haematobia irritans (L.)] is a he-

Material and methods

Two products were used, the first were 21.4% diazinon
cattle ear tagsthat release the drug for up to five months,
considered assufficientfor horn-fly controlin thisstudy,
using one ear tag per cow. The other group was evalu-
ated using ivermectin in a single dose of 1 ml/50 kg
weight (equivalentto 200 ug/kg) injected intramuscular-
ly. Both products were applied in November, which
corresponds to the period determined for the economic
threshold (october to november) in this area.***
Bioassays were carried out at the Janeiro ranch in
Tuxpan, Veracruz, Mexico (20°50’ N, 97°45’ W and 0
to 14 meters above sea level) from the 26" of novem-
ber 1999 to the 14" of february 2000. A total of 60 Zebu
cattleranging inage from 6 to 15 months, with weights
fluctuating between 115 and 360 kg, were distributed
randomly into three groups, each with 20 animals.
Two groups were treated and one remained as the
control. The animals were placed in pastures contain-
ing star grass (Cynodon plechtostachyius) with similar
surface areas and an animal load of two cows per
hectare. Due to operative constraints at the test ranch,
the treated animals were in one pasture while the
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Introduccién

un ectoparasito hematéfago del ganado en
Norteamérica y Europa.! Es un parasito obli-
gado que causa enormes pérdidas econémicas a la
ganaderia. Se ha calculado que la mosca del cuerno
ocasiona pérdidas de 14% en la ganancia de peso de
novillos en pastoreo.?® Durante las Ultimas dos déca-
das se hainformado de laresistencia a los piretroides,
principal formade control de esta plaga.*Conelfinde
abatir la tasa de presentacion de resistencia, se ha
sugerido que se realicen medicaciones estratégicas, o
sea acopladas a las variaciones en la densidad de la
poblacién de la mosca y a las précticas locales de
manejo.®
El enfoque de medicacion estratégica ha sido va-
lidado tanto en modelos experimentales como en
campo,® con ello se abatira notablemente la presion
por la seleccién de mutantes resistentes;* por tanto,
es necesario establecer el nivel del umbral méximo
detoleranciaaestamosca paratratar al ganado antes
de que rebasen este limite y cuando sea posible,
rotando los principios activos utilizados. En otras
palabras, si la mosca se encuentra en una densidad
poblacional menor al umbral de tolerancia, entonces
no se debe instituir tratamiento nematocida. Debido
a que la resistencia de la mosca del cuerno a los
piretroides es cada dia mas comun,? es conveniente
estudiar la eficaciaen campo del diazinon al 21.4%*
enaretesy de laivermectinaal 1% inyectable** para
elcontrolde lamoscadel cuernoen el campo tropical
de México.

L amoscadel cuerno[Haematobiairritans(L.)] es

Materiales y métodos

Se utilizaron dos productos: un arete de diazinon al
21.4% por bovino que liberael farmaco hasta por cinco
mesesy se postula en este trabajo como suficiente para
el control de la mosca. Se aplicé un arete/bovino. En el
otro grupo se evalud ivermectina en una sola dosis de
I m1/50 kg de peso (200 pg/kg) inyectado por via intra-
muscular. Ambos productos se aplicaron en noviem-
bre, que corresponde al periodo determinado para el
umbral econdmico (octubre-noviembre) en esa zona.
Los bioensayos se realizaron en el rancho Janeiro en
Tuxpan, Veracruz, México (20° 50’ N, 97° 45’ O y 0-14
msnm) del 26 de noviembre de 1999 al 14 de febrero de
2000. Se incluyeron sesenta bovinos Cebuinos de 6 a 15
meses de edad, con pesos que fluctuaron entre 115y 360
kg, distribuidos aleatoriamente en tres grupos de 20

* Optimizer®, Laboratorios Y-Tex, USA.
** Rank®, Hoechst-Roussel, México.



Control group was located in the contiguous pasture.
Given that the animals were in different pastures, it
was necessary to determine if both pastures had the
same forage capacity available for the animals. To this
end, on two occasions during sampling, the quantity
of available forage was determined. The latter was
determined as the total quantity of biomass on the soil
surface. Furthermore, on one occasion, the botanical
composition of each pasture was determined, defin-
ingitasthe proportional presence of star grass, weeds,
shrubs and trees.

Counting of horn-flieswas carried out twice before
the application of the treatments and every ten days
duringtheentire bioassay. The number of flies present
on one side of each cow were counted by indepen-
dent observers who were blind to the treatment pro-
tocol. The cow was kept in a chute and the observers
were located to the side of the cow, at ashort distance
so as to be able to directly observe the flies.” The
efficacy of the treatment was estimated as a percent-
age in terms of the reduction in the fly population
density.® This was calculated in the following man-
ner:

Percentage (Mean of Control group —
efficacy = Mean of Experimental group) > 100
Mean of Control group

So as to carry out statistical analysis of the efficacy,
the values for fly counts were transformed to base 10
logarithms (y = log,, [1 + count]). An analysis of
variance (PROC GLM)® was carried out using the fol-
lowing model: horn-fly count = treatment/days after
treatment. The differences in fly count were consid-
ered statistically significant if the results were 5% or
greater.

To define whether the pastures used had the
same capacity for providing forage to the animals,
Student’s ttest'® was employed both for the quantity
of available forage attribute and the botanical com-
position attribute. In the first case, the mean of the
two samples for determining available forage was
used.

Results

The number of flies counted over time in all three
groups can be seen in Figure 1 and the average
percentage reduction for the diazinon ear tags (86%)
and ivermectin injection (87%) can be seen in Table
1. The mean number of flies and the percentage
reduction were lower in the treated groups (P <
0.05). No differences between treatments were de-
tected (P > 0.05). Itisimportant to emphasize that in
these groups fly population was reduced by 81 to

animales cada uno; dos grupos tratados y un grupo
testigo sin tratamiento. Losanimalesse situaronen potre-
ros de similar superficie todos con pasto Estrella de Africa
(Cynodon plechtostachyius)y a unacargaanimal de dos
bovinos/ha. Por razones de operatividad del rancho co-
operante, los animales tratados fueron ubicados en un
potrero mientras que los animales del grupo testigo fue-
ron ubicados en otro potrero contiguo. Dado que los
animales se ubicaron en potreros distintos, se hizo nece-
sario determinar siambos potreros tenian lamismacapa-
cidad de proveer de forraje a los animales. Para ello, en
dosocasiones durante el ensayo se determind lacantidad
de forraje disponible en cada momento. Esto Ultimo se
determindcomo cantidad total de biomasasobre lasuper-
ficie del suelo. Ademés, en unasola ocasion se determiné
la composicion botanica de cada potrero, con lo cual se
definié la presencia proporcional del pasto Estrella de
Africa, malezas, arbustivas y arboles.

El conteo de las moscas del cuerno se realizé cada
diez dias, dos veces antes de la aplicacion de los trata-
mientosy durante todo el bioensayo. Se conté el niime-
ro de moscas por un lado del bovino, con observadores
independientes en la manga y de manera ciega al
tratamiento, situados al lado del animal y a corta dis-
tancia para su observacion directa con el fin de realizar
el conteo.” La eficacia del tratamiento se estimoé de
manera porcentual en términos de reduccion de la
densidad de poblacion de la moscas.® El célculo se
realiz6 de la siguiente manera:

Porcentaje = (Media del grupo testigo —
eficacia Media del grupo tratado < 100
Media del grupo testigo

Para realizar el andlisis estadistico de la eficacia, se
transformaron los valores de las cuentas de moscas a
logaritmos base 10 (y = log,,[1 + cuenta]). Se utiliz6 un
analisisde varianza (PROC GLM)® utilizando el siguien-
te modelo: cuenta de moscas del cuerno = tratamiento/
dias posteriores al tratamiento. Las diferencias en el
conteo de moscas se consideraron estadisticamente sig-
nificativas si resultaban iguales o superiores a 5%.

Para definir si los dos potreros usados tenian la mis-
ma capacidad para proveer forraje a los animales se
realizaron pruebas “t” de Student® de los atributos
cantidad de forraje disponible y composicion boténica,
parael caso del primer atributo se usé el promedio de las
dos ocasiones en que se determino forraje disponible.

Resultados
El nimero de moscas contadas a lo largo del tiempo en
los tres grupos se muestra en la Figura 1y el promedio

enel porcentaje de reduccion paralosaretesde diazinon
enel Cuadro 1, que fue de 86%, y paralaivermectina de
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Figura 1. Promedio del nimero de
moscas por bovino para los trata-
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Cuadrol
EFECTO DEL TRATAMIENTO CON ECTOPARASITICIDAS
EFFECT OF ECTOPARASITICIDE TREATMENT
% reductionduetotreatmentwith:
Date Numberofdays Numberofhorn-flies,
afterthetreatment perside, incontrolcow Diazinon (21.4%)eartag  Injectedivermectin (200ug/ml)
16 Nov. 99 - 416 - -
26 Nov. 99 10 39 86 81
06 Dec. 99 20 51 71 65
16 Dec. 99 30 39 88 92
26 Dec. 99 40 51 84 91
05 Jan. 00 50 59 91 94
15 Jan. 00 60 55 87 92
25 Jan. 00 70 57 91 93
04 Feb. 00 80 34 84 85
14 Feb. 00 90 20 91 90

94% during the 90 days following treatment, except
in the period after 20 days following treatment,
where reductions were 71% for diazinon and 65%
for ivermectin.

The pasture containing the animals that received
product application showed atendency (P =0.07)toa
certain botanical composition, containing lessstar grass
(55 vs. 75%) and more (P = 0.10) weeds (35 vs. 12%), as
compared to the pasture containing the Control ani-
mals (Table 2). The smaller amount of star grass in the
pasture containing the treated animals was associated
with a tendency (P = 0.08) to offer a lower quantity of
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87%. Lamedia del nimero de moscasy el porcentaje de
reduccion fueron menores en los grupos tratados (P <
0.05). No se detectaron diferencias entre ambos trata-
mientos (P > 0.05). Esimportante destacar que en éstos
se redujo la poblacion de moscas, por lo menos 81%-
94% durante lossiguientes 90 dias al tratamiento, excep-
to en el periodo posterior a los 20 dias, con 71% para el
tratamiento con diazinén y 65% para la ivermectina.

El potrero con losanimales que recibieron aplicacion de
productos presentd unatendencia (P =0.07)aunacompo-
sicion botanica, con menor presencia de Estrella de Africa
(55 vs 75%), y mayor (P = 0.10) de maleza (35 vs 12%) en



Cuadro?2
COMPOSICION BOTANICA Y CANTIDAD DE FORRAJE DISPONIBLE DE LOS POTREROS USADOS
EN LA FASE DE CAMPO DEL ESTUDIO
BOTANICAL COMPOSITION AND FORAGE AVAILABLE IN PASTURES USED DURING THE FIELD-STUDY PHASE

Component Controlanimal pasture Experimental animal pasture Plevel
%
Tree 3.8+ 53* 3555 0.93
Shrubbery 14+29 05+ 08 0.58
Weeds 128+ 99 352 = 10.2 0.10
Star grass 753+ 206 551 = 223 0.07
Bare soil 6.7+ 12.6 57 115 0.91
Forage available (kg hat)** 6039 + 905 4193 + 725 0.08

*Mean = standard deviation.

**Average of two samples taken during the experimental phase and adjusted by botanical composition.

available forage. There was approximately 31% less
available forage, as compared to the pasture contain-
ing the Control animals where, on average, the quan-
tity of forage available was 6,039 kg ha* (Table 2). The
average daily weight gains were: for the 21.4% diazi-
non ear tag group, 0.164 + 0.154 kg; for the ivermectin
group, 0.170 = 0.291 kg; and, for the Control group,
0.168 = 0.191 kg.

Discussion

It has been reported that a count of less than 230 flies
per cow is below the stress threshold.!* This study was
carried out with a base value of 416 flies per cow. The
results clearly indicate that both treatments were
efficacious in acceptably controlling horn-fly, given
that the counts fluctuated to below ten flies per cow.
However, a considerable reduction in flies on cattle
from the Control group was also registered, finding
values that fluctuated between 40 and 60 flies per
animal. Itis interesting to note that the differences in
efficacy between the drugs used were not statistically
significant, but that both significantly reduced the
number of flies per cow, as compared to the Control
group.

Astudied carried outin Argentina'2also concluded
that the use of one diazinon ear tag per cow was
effective for up to 15 weeksin the control of H. irritans
populations that were resistant to pyrethroid insecti-
cides. However, it is considered that both in the Con-
trol group and in the treated groups there was a
reduction in the number of flies to below that that is
considered as the stress threshold. It can be argued
that to achieve rational ectoparasite ear tag use, it is

comparacién con el potrero donde se ubicaron los anima-
les del grupo testigo (Cuadro 2). La menor presencia de
Estrella de Africa en el potrero donde se ubicaron los
animales tratados se asocid con unatendencia (P =0.08) a
ofrecer unamenor cantidad de forraje disponible. Aproxi-
madamente 31% en menor cantidad de forraje disponible,
en comparacion con el potrero donde se encontraron los
animalesdelgrupotestigo,dondeen promediolacantidad
de forraje disponible fue 6039 kg ha! (Cuadro 2). Las
gananciasdiarias de peso promedio fueron: paralosaretes
condiazinénal 21.4%,0.164 +0.154 kg; paralaivermecti-
na, 0.170 = 0.291 kg; y para el testigo, 0.168 = 0.191 kg.

Discusion

Se ha informado que un conteo menor de 230 moscas
por bovino es un valor que se considera por debajo del
umbral de estrés.™ Este estudio se realizé con un valor
basal de 416 moscas por bovino. Los resultados indican
con claridad que ambos tratamientos fueron eficaces
paralograr un control aceptable de lamosca del cuerno,
dado que los conteos fluctuaron por debajo de las diez
moscas por bovino. Sin embargo, también se registré
unabajaconsiderable en el conteo de moscas por bovino
en el grupo testigo, con valores que fluctuaron entre 40
y 60 moscas por animal. Es interesante destacar que las
diferencias en eficacia entre los farmacos usados no
fueron estadisticamente significativas, pero ambos re-
dujeron de manera significativa el nimero de moscas
por bovinos, en comparacion con el grupo testigo.
Unestudiorealizadoen Argentina'?tambiénconcluye
que la utilizacién de un arete con diazién por bovino fue
eficiente para el control de las poblaciones de H. irritans
resistentes a insecticidas piretroides hasta por 15 sema-
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necessary to reserve it for the seasons in which horn-
fly incidence is at its highest and ensure its removal
once the average number of flies is below the previ-
ously mentioned stress threshold.’? This management
practice, added to the removal of ear tags once the
liberation of the active ingredient is below that which
is desired, can contribute to decrease the develop-
ment of resistance. Another investigation, in central
Argentina, that used macrocyclic lactones of the aver-
mectin group, found animportant reduction range in
the number of H. irritansflies (81% to 40%) following
the application of injected doramectin.®* From this
point of view, one can propose the use of ivermectins
not only as general endectecides, but also as an alter-
native for the control of H. irritans,* thus deferring
the application of pyrethroid and phosphate insecti-
cides, and prolonging its use for the control of this
type of dipteran.’>%

The differing forage capacity in the two pastures
used was qualified as differentand thus did not permit
the use of weight gain in the animals as a useful
attribute in making evident the effects of the ectopar-
asiticides used in this study. Therefore, despite weight
gainevaluation being part of the protocol, these results
were left out of the present article so as to avoid partial
conclusions.
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