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Abstract

The objective of the work was to study H. irritans population fluctuation in a cattle herd in Tecoman, Colima, Mexico. The cattle
herd was visited weekly from March 2003 to May 2004; on each occasion, ten animals were randomly selected to estimate infes-
tation by direct visualization method. Temperature and relative humidity (RH) were recorded daily. Population fluctuation was
described and periods and population peaks were identified. Pearson’s correlation analysis was calculated (P < 0.05) between
temperature and RH, with fly average number per animal for each population period. H. irritans infestation had fluctuations, but
with presence of flies all the year; the highest infestation was observed in summer, where two population peaks were present,
with 236 and 120 flies per animal, respectively; the activity in autumn and winter also showed fluctuations and the population
had anincrement in spring, where a population peak could be observed, as well as at the beginning of the study (156 flies/animal)
and at the end (323 flies/animal). In the first population period, a significant correlation coefficient (0.93) was found with tem-
perature, similar situation was observed in the fourth period (-0.57); no significant coefficients were found in other population
periods for the climatic factors in study.
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Resumen

El objetivo del trabajo fue estudiar la fluctuacién poblacional de H. irritans en un hato de ganado bovino en el municipio de
Tecoman, Colima, México. El hato fue visitado semanalmente de marzo de 2003 a mayo de 2004; en cada ocasién se seleccio-
naron al azar diez animales para estimar la infestacién mediante el método de visualizacién directa. Se registré la temperatura y
la humedad relativa (HR) diariamente. Se describid la fluctuacion poblacional presentada y se identificaron los periodos y picos
poblacionales. Se realizé un analisis de correlacion de Pearson (P < 0.05) entre la temperatura y la HR, con los valores promedio
del nimero de moscas por animal para cada uno de los periodos poblacionales. La infestacion por H. irritans fue fluctuante, pero
con presencia de moscas durante todo el afno; los momentos de mayor infestacion se observaron en verano, al presentarse dos
picos poblacionales, con 236y 120 moscas/animal; la actividad en otofo e invierno también fluctuo; se incrementé en primavera,
durante la cual se observé un pico poblacional, tanto al inicio del estudio (156 moscas/animal) como al final (323 moscas/animal).
Para el primer periodo poblacional se encontré un coeficiente de correlacion significativo (0.93) con la temperatura, algo similar
ocurrié para el cuarto periodo (-0.57); no fue posible detectar coeficientes significativos en otros periodos poblacionales para
los factores climaticos en estudio.
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Introduction

he horn fly, Haematobia irritans (L.), is a hemato-

phagous ectoparasite widely distributed in Ame-

rica; in Mexico it has been found in tropical,
temperate and semiarid regions."* High infestations
by H. irritans cause loss in beef and milk production
and damages hides.”® Control that is carried out for
this ectoparasite has mainly been applying insectici-
des, which in turn can cause the rising of resistant
populations, as has already occurred in several lives-
tock rearing areas of Mexico and other countries.
Likewise, this problem signifies insecticide residues in
beef and milk as well as the environment.”"!

This situation establishes the need to develop
alternative non-chemical control methods; yet to take
them to the field it is important that population dyna-
mics of infestation in the region, where any of the
control alternatives is to be applied, with the purpose
of having an efficient and sustainable use of such con-
trol.

The objective of this study was to analyze popula-
tion fluctuation of H. #rritans in a cattle herd in Teco-
man municipality Colima, Mexico, during 14 months
and identify the influence of temperature and relative
humidity.

Materials and methods

The study was carried out in a cattle ranch in Teco-
man, Colima, Mexico, located at 18° 56’ 18 North
latitude and 103° 56’ 45 West longitude, at 30 masl.
This municipality has a warm sub-humid climate with
mean annual rainfall of 484.9 mm, concentrated
mainly in summer."*

The herd was formed by 80 dams Indo-brazil type
and Zebu crossed with American Swiss, in a ranging
extensive production system, subjected to milking
except during the rainy season. The herd was visi-
ted weekly from March 2003 to May 2004; on each
occasion, 10 animals were randomly selected to esti-
mate infestation by the method of direct observation.
Observations were carried out between 8:00 and
10:00 hours, with the aid of a digital counter. Coun-
ting covered the regions of head, neck, back, sides and
limbs of only one side; the data that was obtained was
multiplied by two to obtain an estimate of the total
amount of flies.>"

Temperature and relative humidity (RH) were
recorded daily using equipment,* where automatically
these values are recorded and transferred to a compu-
ter program to retrieve the data, with which weekly
means of both climatic parameters were estimated
during the study period.

Information was analyzed to estimate the weekly
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Introduccion

a mosca del cuerno, Haematobia irritans (L.), es

un ectoparasito hematé6fago de amplia distribu-

cién en América; en México se le encuentra en
regiones de clima tropical, templadas y semiaridas.'*
Las altas infestaciones por H. irritans provocan pérdi-
das en la produccién de carne y leche, ademas de que
dana las pieles.”® El control ejercido sobre este ecto-
parasito ha sido principalmente aplicando insectici-
das, lo cual puede llevar a la aparicién de poblaciones
resistentes, como ya ha sucedido en diversas regiones
ganaderas de México y otros paises, ademas del pro-
blema que significan los residuos de los insecticidas
en carne y leche, asi como en el medio ambiente.”"

Esta situaciéon plantea la necesidad de desarro-
llar métodos alternativos de control no quimico; sin
embargo, para llevarlos al campo es muy importante
comprender la dindmica poblacional de la infesta-
cion en la region en donde se pretenda instrumentar
alguna de estas alternativas de control, con la finalidad
de hacer un uso eficiente y sustentable del recurso.

El objetivo del presente estudio fue analizar la
fluctuacién poblacional de H. érritans en un hato de
ganado bovino en el municipio de Tecoman, Colima,
México, durante 14 meses, e identificar la influencia
de la temperatura y la humedad relativa.

Material y métodos

El estudio se desarroll6 en un rancho ganadero en
Tecoman, Colima, México, ubicado a 18° 56’ 18 lati-
tud Norte y 103° 56’ 45" longitud Oeste, a 30 msnm.
El municipio cuenta con clima cdlido subhtimedo con
precipitaciéon media anual de 484.9 mm, que se con-
centran en el verano.'?

El hato estaba integrado por 80 vacas vientre, de
tipo Indobrasil y cruza de Cebti por Suizo Americano,
mantenidas en un sistema de produccién extensivo en
agostadero, sometidas a ordena, excepto en la tem-
porada de lluvias. El hato fue visitado semanalmente
de marzo de 2003 a mayo de 2004; en cada ocasi6on
se seleccionaron al azar diez animales, para estimar
la infestacion mediante el método de visualizacion
directa; las observaciones se realizaron entre las 8:00
ylas 10:00 horas, con el auxilio de un contador digital.
El conteo comprendié la region de la cabeza, cuello,
dorso, costados y extremidades, por un solo lado del
animal; el dato obtenido se multiplic6 por dos para
tener la estimacion del total de moscas.?'?

Se registr6 la temperatura y la humedad relativa
(HR) diariamente, utilizando un equipo*, en el que
de manera automatica se registran estos valores, los

*Data Logger Hobo, Onset Computer, Estados Unidos de América.



average number of flies per animal, which was used to
describe population fluctuation that occurred during
the study period and identify population peaks and
periods.” A Pearson’s correlation analysis was carried
out (P < 0.05) between temperature and RH with the
average values of flies per animal during each detec-
ted population period, through the CORR procedure
of the program SAS/STAT v. 9.0."

Results

H. irritans infestation was found to be present during
all the study, and three population peaks were identi-
fied; with four population activity periods (Figures 1
and 2).

The first period began on the 22" of March and
ended with the presentation of the first population
peak on the 29" of April 2003, with 156 flies per
animal; during this period that coincides with spring,
the average temperature was 35°C, the highest of the
study and with RH of 74%. The second period started
on the 6" of May and ended with the second popula-
tion peak on the 13™ of July, with 236 flies per animal;
in this period, coinciding with summer, the average
temperature was 31°C and RH was 71%. The third
period began on the 20" of July and ended on the
7" of September, when the third population peak was
observed with 120 flies per animal which happened
at the end of summer, with an average temperature
of 28°C and RH of 84%, the highest of the study.
The fourth period was the longest, from the 14th of
September 2003 to 27" of March 2004, when popu-
lation increases and decreases were observed during
autumn and winter. From February 2004 on, a popu-

350 T T 40
300 -

250

& O
g 2%
S 200 g
§ 20§
S 150 g
g 1§
L 100 4 =

50 1

0+

PP LLLLL L & &
SOOI SR R IS U S IR IR O
S & Q@SSR Y @ S P
ST T @S

Study weeks

[ —=—Fies per animal —+— ToC |

Figura 1: Fluctuacion poblacional de H. #rritans en un hato de
ganado bovino en Tecoman, Colima, México, en relaciéon con la
humedad relativa; periodo marzo 2003-mayo 2004.

Figure 1: Population fluctuation of H. irritans in a cattle herd in
Tecoman, Colima, Mexico, in relation to relative humidity; period
March 2003- May 2004.

cuales se trasladan a un programa de cémputo para
recuperar los datos, con los cuales se calcularon las
medias semanales de ambos pardmetros climdticos
durante el periodo de estudio.

La informacién se analiz6 para calcular el namero
promedio semanal de moscas por animal, que se uti-
liz6 para describir la fluctuacién poblacional presen-
tada durante el tiempo de estudio, e identificar los
periodos y picos poblacionales.” Se realiz6 un analisis
de correlacion de Pearson (P < 0.05) entre la tempe-
ratura y HR con los valores promedio del nimero de
moscas por animal para cada periodo poblacional
detectado, mediante el procedimiento CORR del pro-
grama SAS/STAT v. 9.0."

Resultados

Se encontr6 que la infestacion por H. irritans se pre-
sent6 durante todo el estudio, y se identificaron tres
picos poblacionales; asimismo, se detectaron cuatro
periodos de actividad poblacional (Figuras 1y 2).

El primer periodo inicié el 22 de marzo y terminé
con la presentacion del primer pico poblacional el 29
de abril de 2003, con 156 moscas por animal, en este
periodo, coincidente con la primavera, la tempera-
tura promedio fue de 35°C, la mds alta del estudio,
y con HR de 74%. El segundo periodo comenzé el 6
de mayo y finaliz6 con el segundo pico poblacional el
13 de julio, con 236 moscas por animal, en este lapso,
coincidente con el verano, la temperatura promedio
fue de 31°C y la HR de 71%. El tercer periodo inicié
el 20 de julio y terminé el 7 de septiembre, al obser-
varse el tercer pico poblacional, con 120 moscas por
animal, que fue al final del verano, con temperatura
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Figura 2: Fluctuaciéon poblacional de H. irritans en un hato de
ganado bovino en Tecoman, Colima,México, en relacion con la tem-
peratura; periodo marzo 2003-mayo 2004.

Figure 2: Population fluctuation of H. irritans in a cattle herd in

Tecoman, Colima, Mexico, in relation to temperature; period March
2003-May 2004.
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lation increase was observed that ended in April with
a peak of 323 flies per animal, which corresponded to
the new population cycle; this period was characteri-
zed by lower temperatures (average 26°C) and mode-
rate RH (77%).

In Table 1 the Pearson correlation indexes that
were statistically significant (P < 0.05) are observed
for each one of the four population periods. For the
first one a significant coefficient with temperature was
found (r = 0.93), a similar situation happened for the
fourth period (r = -0.57); It was not possible to detect
statistically significant coefficients for neither tempe-
rature nor RH in other population periods.

Discussion

In this Mexican Pacific geographical area, infestations
by H. irritansin the herd under study were found to be
fluctuating with the presence of flies during all the
year; the highest infestation periods were observed
in summer when two population peaks were detec-
ted. Activity in autumn and winter also fluctuated but
it was increased in a very important amount during
spring, with a population peak at the beginning and
at the end of the study as well; infestation did not show
diapauses during winter.

In other tropical regions, H. irritans infestations
showed a similar behavior as that which was observed

promedio de 28°C y HR de 84%, la mads alta del estu-
dio. El cuarto periodo result6 el mas largo, del 14 de
septiembre de 2003 al 27 de marzo de 2004, cuando
se observaron ascensos y descensos poblacionales
durante otono e invierno. A partir de febrero de 2004
se observo incremento poblacional que culminé en
abril con pico de 323 moscas por animal, que corres-
pondi6 al nuevo ciclo poblacional; el periodo se carac-
teriz6 por menores temperaturas (promedio 26°C) y
moderada HR (77%).

En el Cuadro 1 se presentan los indices de corre-
lacién de Pearson, que fueron estadisticamente sig-
nificativos (P < 0.05), para cada uno de los cuatro
periodos poblacionales. Para el primero se encontré
un coeficiente significativo con la temperatura (r =
0.93), situacion similar ocurrio para el cuarto periodo
(r = -0.57); no fue posible detectar coeficientes esta-
disticamente significativos para la temperatura ni
para la HR en otros periodos poblacionales.

Discusion

En esta area geografica del Pacifico mexicano, la
infestacion por H. irritans en el hato bajo estudio fue
fluctuante y con presencia de moscas durante todo el
ano; los momentos de mayor infestacion se observa-
ron en verano, cuando se presentaron dos picos pobla-
cionales. La actividad en otono e invierno también

Cuadro 1
COEFICIENTES DE CORRELACION (r) DE PEARSON CON SIGNIFICANCIA ESTADISTICA
(P <0.05) ENTRE LA TEMPERATURA PROMEDIO (T) Y HUMEDAD RELATIVA PROMEDIO
(HR) Y EL NUMERO PROMEDIO DE MOSCAS Haematobia irritans POR ANIMAL, EN LOS
CUATRO PERIODOS POBLACIONALES IDENTIFICADOS EN UN HATO DE GANADO
BOVINO EN TECOMAN, COLIMA, MEXICO
PEARSON’S CORRELATION COEFFICIENTS (r) WITH STATISTICAL SIGNIFICANCE (P < 0.05)
BETWEEN AVERAGE TEMPERATURE (T) AND AVERAGE RELATIVE HUMIDITY
(RH) AND AVERAGE NUMBER OF Haematobia irritans FLIES PER ANIMAL,
DURING THE FOUR POPULATION PERIODS IDENTIFIED IN A CATTLE HERD
IN TECOMAN, COLIMA, MEXICO

Dates
Population periods (day/month/year) T(°C) RH (%)
1 22/03 to 29/04/2003 0.93 ns
2 06/05 to 13/07/2003 ns ns
3 20/07 to 07/09/2003 ns ns
4 14/09/2003 to 27/03/2004 -0.57 ns

ns = non significant
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in Tecoman, where flies can be detected during the
four seasons of the year, without a clear cut of acti-
vity in population curves as could be observed.*!>1® In
contrast, in regions of temperate climate it is evident
that winter season marks a reduction of population
activity linked to low temperatures.2’17 Climatic con-
ditions in the study site showed an average tempera-
ture of 28°C and 74% RH, that are favorable for the
development of H. irritans. This situation explains the
observed population fluctuations;'®! in another study
the non-diapausic cycle is related to temperatures bet-
ween 23°C and 30°C, values similar to the ones detec-
ted in the study site.?’

In other studies carried out in tropical regions as
well as temperate climate ones, bimodal population
curves with peaks in spring-summer or summer-end
of autumn have been detected;?>*!>!%?! nevertheless,
in Soto la Marina, Tamaulipas, Mexico, the presence
of three population peaks and important fluctuations
during the year have been indicated, as it has been
in this study,?’ events that are attributed to warm and
humid climatic conditions that are predominant in
both regions of the Mexican tropic during most of the
year, and this indicates that fly season in the study site
is ample with constant fluctuations.

Abundance of H. #rritans flies observed all along
the population fluctuations was manifested with
values of 156, 236 and 120 flies per animal, that must
be considered as high; although the first peak of the
new cycle in April 2004, had 323 flies per animal;
population abundance has an annual average of 150
flies per animal. Literature reports indicate that the
economic threshold is reached in infestations above
200 flies,! value that is reached in this study during
summer, when humidity and temperature combine
to favor important population growth. Nevertheless,
other studies mention that temperature is the most
important climatic factor to begin population growth
in spring.Q"""””’18 In this study, this fact is also docu-
mented since a statistically significant correlation with
temperature was detected at the beginning of the
study (first population period, beginning of spring).
This correlation was also detected, but with negative
sign during the fourth population period (that mainly
covered autumn and winter), during which tempera-
tures fell and this had an impact on the population
that had a decreasing tendency, although there were
constant fluctuations. Finally, there was a population
increase corresponding to the new cycle that ended
with a peak in April 2004, in spring, and this was the
highest of the study above the economic threshold
mentioned above.

Those results allow to conclude that infestation by
H. irritans in the study site is continuous during all the
year, it has constant fluctuations and three population

fluctuo, pero se increment6 de manera importante en
la primavera, al observarse un pico poblacional tanto
al inicio como al final del estudio; la infestacién no
present6 diapausa en el invierno.

En otras regiones tropicales, la infestacion por H.
irritans mostré un comportamiento similar al obser-
vado en Tecoman, en donde se detectan moscas
durante las cuatro estaciones del ano, sin que sea posi-
ble identificar un corte claro de actividad en la curva
poblacional.?”””16 En contraste, en regiones de clima
templado es evidente que la estacion de invierno marca
una disminucién de actividad poblacional ligada a las
bajas temperaturas.2’]7 Las condiciones climaticas en
el sitio de estudio mostraron temperatura promedio
de 28°C y 74% de HR, que favorecen el desarrollo
de H. irritans, situacion que explica las fluctuaciones
poblacionales observadas;'®!? en otro estudio se ha
observado que el ciclo no diapatsico se relaciona con
la temperatura, entre 23°Cy 30°C, valores similares a
los detectados en el sitio de estudio.?’

En otros trabajos realizados tanto en regiones
tropicales como de clima templado, se ha detectado
una curva poblacional bimodal con picos en prima-
vera-verano o en verano-final del otono;**'>1%2! sin
embargo, en Soto la Marina, Tamaulipas, México, se
senala la presencia de tres picos poblacionales y fluc-
tuaciones importantes en el ano, como en este estu-
dio,® evento atribuible a las condiciones climaticas
calidas y humedas predominantes en ambas regio-
nes del tropico mexicano durante la mayor parte del
ano, lo que permite considerar que la temporada de
moscas en el sitio de estudio es amplia y con fluctua-
ciones constantes.

La abundancia de moscas H. irritans observada a lo
largo de las fluctuaciones poblacionales, se manifesto
con valores de 156, 236 y 120 moscas por animal, que
deben considerarse moderadamente elevados; aunque
el primer pico del nuevo ciclo, en abril de 2004, tuvo
323 moscas por animal; la abundancia poblacional
tuvo un promedio anual de 150 moscas por animal.
En la literatura se informa que el umbral econémico
se sitia en infestaciones por arriba de 200 moscas,’
valor alcanzado en este estudio durante el verano,
cuando se combinan humedad y temperatura para
propiciar un crecimiento poblacional importante; sin
embargo, otros estudios mencionan que la tempera-
tura es el factor climatico mas importante para iniciar
el crecimiento poblacional en primavera.2'4’15’17'18 Enel
presente estudio también se documenta este hecho, ya
que se detecto correlacion estadisticamente significa-
tiva con la temperatura al inicio del estudio (primer
periodo poblacional, inicio de la primavera). Tam-
bién se detecto esta correlacion, pero de signo nega-
tivo, en el cuarto periodo poblacional (que abarco
principalmente el otono e invierno), durante el cual
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abundance peaks, that can reach levels that harm pro-
duction. This information can give elements to pro-
pose strategies for the integral control of this pest in
the zone, that may allow a sustainable use of available
resources avoiding the increase of resistance to insec-
ticides.
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