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Abstract

Local goats from the north of Mexico, especially those from the Comarca Lagunera region (26°N), display
reproductive seasonality. The non-breeding season ranges from january to april in males, and from march to
august in females. In both sexes, seasonality is provoked by photoperiodic changes. Short days stimulate
sexual activity, while long days inhibit it. Moreover, 2.5 months of long days, alone or followed by the
subcutaneous insertion of two melatonin implants, stimulate the sexual activity of males from february to
april. Infemales, estrus and ovulatory activities can be induced during the anestrus season by the male effect,
but only if sexually active males subjected previously to a photoperiodic treatment are used. Indeed, males
treated with long days alone, or long days followed by melatonin, induce sexual activity in 100% of females,
while sexually inactive control males stimulate only about 10% of them. These results indicate that the
response of the females to the male effect depends on the intensity of the sexual activity of the males.
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Resumen

En los caprinos locales del norte de México, en particular los de la Comarca Lagunera (26°N), existe una
estacionalidad reproductiva. Enlos machos el periodo de reposo sexual ocurre de enero a abril, mientras que
en las hembras, el periodo de anestro sucede de marzo a agosto. En ambos sexos, esta estacionalidad es
provocada por las variaciones de la duracion del dia. Los dias cortos estimulan la actividad sexual y los dias
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largos la inhiben. Asimismo, la exposicion a 2.5 meses de dias largos por si sola o seguida por la aplicacion de
dos implantes subcutdneos de melatonina, estimulan la actividad sexual de los machos de febrero a abril. En
las hembras, el efecto macho es capaz de inducir el estro y la ovulaciéon durante el anestro estacional,
solamente si se utilizan machos inducidos a una intensa actividad sexual mediante un tratamiento fotoperiédico.
Los machos tratados con dias largos, seguidos o no delaaplicacién de melatonina, inducen la actividad sexual
de 100% de las hembras en anestro, mientras que los machos testigos, en reposo sexual, inducen solamente
alrededor de 10% de éstas. Estos resultados indican que la respuesta de las cabras al efecto macho depende

de la intensidad de la actividad sexual de los machos.

Palabras clave: CAPRINOS, ESTACIONALIDAD REPRODUCTIVA, FOTOPERIODO, MELATONINA,

EFECTO MACHO.

Introduction

% easonality of reproductionisacharacteristic
of some goat breeds native of or adapted to

nt subtropical regions.!* Due to the low varia-
thI‘lS of photoperiod in subtropical latitudes, as well
as the important seasonal variations in food availa-
bility for animals maintained in extensive condi-
tions, some authors have suggested that nutrition is
the main factor controlling sexual activity in these
regions.*” For example, in the subtropical regions of
Australia, the gonadal activity of Cashmere bucks is
influenced mainly by nutrition levels, resulting in
an earlier onset of sexual activity in well-fed males
than in restricted bucks.! In subtropical Mexico,
especially in the Comarca Lagunera (26°N), the
kidding period of females maintained in extensive
conditions is clearly seasonal, with a high percent-
age of them betweennovember and february,‘thus
indicating that sexual activity begins injune. In the
males of this same region, also maintained in exten-
sive conditions, testicular weight, which reflects
spermatogenesis activity,” shows seasonal varia-
tions indicative of a period of sexual rest during
winter and spring.®?

In goats that show reproductive seasonality, sex-
ual activity can be induced during the period of
anestrus by the use of exogenous hormones (proges-
terone, eCG, melatonin, amongst others)."*"! How-
ever, these techniques are costly, and in some in-
stances their useis difficultin flocks under extensive
conditions, which generally prevail in subtropical
zones. Under these latitudes, the techniques of sex-
ualactivityinductioninmalesand infemales during
seasonal sexual inactivity must be simple, cheap and
easy tointegrate in the breeding systems character-
istic of these regions. The male effect, that allows
inducing sexual activity in anestrus females by put-
ting them in contact with males, is a technique that
meets these requirements. Nonetheless, to use this
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Introduccion

aestacionalidad reproductivaesunacaracteristi-
cadealgunasrazascaprinasoriginariasoadapta-
# das a las regiones subtropicales.® Debido a las
débiles variaciones fotoperiédicas que se registran en la
regiones subtropicales, y a las importantes variaciones
estacionales de la disponibilidad de alimento para los
animalesmantenidosencondicionesextensivas,algunos
autores han sugerido que la alimentacién es el principal
factor que determinalaactividad sexual enestas zonas.*
Por ejemplo, en el subtrépico australiano la actividad
gonadal de los machos cabrios de la raza Cashmere es
influida principalmente porlaalimentacién, porloquela
estacion sexual inicia antes enlos machos bien alimenta-
dosqueenlossubalimentados.! Enel subtrépico mexica-
no,yenparticularenlaComarca Lagunera (26°IN), existe
una estacionalidad de los partos en las hembras locales
mantenidas en condiciones extensivas, con un alto por-
centaje de ellos entre noviembre y febrero,® lo que indica
queelinicio dela actividad sexual ocurre enjunio. Enlos
machos de esta misma regiéon, mantenidos también en
condiciones extensivas, el peso testicular, reflejo de la
actividad de espermatogénesis,” presentavariacioneses-
tacionales, lo que indica que el periodo de reposo sexual
ocurre durante el invierno y la primavera.®?

Enlas cabras que presentan una estacionalidad repro-
ductiva, laactividad sexual puedeserinducidadurantelos
periodos de anestro utilizando hormonas exégenas (pro-
gestidgenos, eCG, melatonina, entre otros).”" Sin embar-
go, estas técnicas son caras, y en ocasiones se dificulta su
aplicacién en los hatos mantenidos en condiciones exten-
sivas, como los que existen generalmente en las zonas
subtropicales. Enestaslatitudes, las técnicas deinduccion
delaactividad sexual delashembrasylosmachosdurante
los periodos de anestroy reposo sexual, respectivamente,
deben ser simples, baratas y factibles de incorporar enlos
sistemas de explotacién existentes en estas regiones. El
efectomacho, que permiteinducirlaactividad sexual delas
hembrasenanestroal ponerlasencontactoconlosmachos,




technique successfully, it is necessary to know the
reproductive characteristics of the animals and the
environmental factors responsible for the periods of
sexual inactivity. In this paper, we describe the re-
productive seasonality in goats of the Comarca La-
gunera region and the conditions in which sexual
activity canbe stimulated in females by the use of the
male effect.

Photoperiod is the main environmental
factor responsible for reproductive sea-
sonality of goats in northern Mexico

Local goats of northern Mexico in extensive manage-
ment conditions, are characterized for their seasonal
reproduction.>?In the Comarca Laguneraregion, the
period of sexual rest coincides with the dry season
and, as a consequence, coincides also with a dramatic
reduction in food availability and food quality. This
led to the hypothesis that the lack of sexual activity in
the goats of this region resulted from subnutrition.®
However, reproductive seasonality has also been ob-
served in animals maintained indoors and receiving
adequate food, according to their physiological re-
quirements. In goats maintained indoors and in good
body condition, estrus and ovarian activity starts in
september and finishes in february.? Similarly, LH
levels show seasonal variations in ovariectomized
females with a subcutaneous implant releasing con-
stant quantities of estradiol (OVX+E), whether they
are maintained indoors or in extensive conditions.
The high levels of LH (> 0.8 ng/ml) coincide with
periods of ovulation of the females, while low levels
(<0.8ng/ml) coincide with periods of anovulation of
these same females. These observations suggest that
reproductiveseasonality of local goats from northern
Mexico does not depend primarily on food availabil-
ity. Besides, Mexican Creole goats fed according to
their needs and maintained indoors at a tropical lati-
tude (19°N), also showed a drastic decrease in the
percentage of cyclicfemales between December (about
90%) and April (about 10%), thus confirming that
even at latitudes closer to the equator, reproductive
seasonality can be driven by other factors than food
availability." However, the comparison of LH pro-
files between OVX+E females maintained indoors
and of females maintained in extensive conditions in
the Comarca Lagunera region, indicates that the le-
vels of LH decrease one month earlier (february) in
the females managed extensively than those of fe-
males maintained indoors (march). This difference in
the ending of the sexual season was found for three
consecutive years and occurred at the beginning of
the year, during the dry season, suggesting there-
fore that it is due to a drastic reduction in food

es una técnica capaz de cubrir dichos requisitos. Sin
embargo, es necesario conocer las caracteristicas repro-
ductivas de los animales y los factores ambientales res-
ponsables delos periodos de anestro parael éxito deesta
técnica. Enestearticulose describelaestacionalidad repro-
ductiva de los caprinos de la Comarca Lagunera, y las
condiciones en las quela actividad sexual de las hembras
puede ser estimulada utilizando el efecto macho.

Elfotoperiodo, principal factor del ambiente
responsable delaestacionalidad reproduc-
tiva de los caprinos en el norte de México

Los caprinos locales del norte de México, explotados de
manera extensiva se caracterizan por poseer una repro-
duccion estacional >> En el caso dela Comarca Lagunera,
elperiodo deanestroenlashembrasy derepososexualen
los machos coincide con el periodo de sequia de laregién
y, en consecuencia, con una dramética disminucién de la
cantidad ylacalidad delforraje disponible paralosanima-
les, porloquesesugirié quelaausenciadeactividad sexual
era provocada por la subalimentacién.® Sin embargo, la
estacionalidad reproductiva también se ha observado en
los animales mantenidos en estabulacion y alimentados
adecuadamentesegtinsusnecesidadesfisiologicas. Enlas
cabrasmantenidasenestabulaciényconunabuenacondi-
cién corporal, las actividades estral y ovdrica inician en
septiembre y terminan en febrero? Asimismo, los niveles
deLHenlashembrasovariectomizadasportadorasdeun
implante subcutaneo que libera niveles constantes de es-
tradiol (OVX+E), mantenidasenestabulaciénoencondi-
cionesextensivas, presentan variaciones estacionales. Los
nivelesaltos de LH (> 0.8 ng/ml) coinciden conel periodo
ovulatoriodelashembrasintactas, mientrasquelosniveles
bajos (<0.8ng/ml) coinciden conlos periodos anovulato-
riosdeestashembras. Estasobservacionessugierenquela
estacionalidad reproductiva de los caprinos locales del
nortedeMéxiconodependeprimordialmentedeladispo-
nibilidad alimentaria. Por otra parte, en cabras Criollas
alimentadas adecuadamente y mantenidas en estabula-
cién en una latitud tropical (19° N), se present6 también
una dréstica disminucién del porcentaje de cabras ciclicas
dediciembre (aproximadamente 90%) a abril (aproxima-
damente 10%), lo que confirma que aun en latitudes més
cercanas al ecuador la estacionalidad reproductiva no se
debeal nivel nutrimental al que sonsometidaslascabras.™
Sin embargo, la comparacion de los petfiles de secrecién
entrelashembras OVX+E, mantenidasenestabulaciony
aquellasencondicionesextensivasenlaComarca Lagune-
ra, demuestra que los niveles de LH descienden un mes
antesenlashembrasexplotadasextensivamente (febrero)
queenlasmantenidas en estabulacién (marzo). Esta dife-
rencia en el final de la estacién sexual se observé durante
tres afios consecutivos y ocurre a principios del afio du-
rantela época de sequia, porlo que muy probablemente
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availability in animals maintained in extensive con-
ditions. This suggests that nutrition, even when it is
not the main regulating factor, can play some mod-
ulating role on sexual activity of female goats in
northern Mexico, as it is proposed to be for females
of temperate latitudes.”

A similar situation has also beenreported in bucks.
Indeed, when males are maintained indoors with
adequate feeding levels, they also show a period of
sexual rest from january to april, that is character-
ized by low testicular weight, increased ejaculation
latency and decreased sperm production? (Figure 1).
No difference was found in the evolution of testicu-
lar weight between bucks maintained indoorsand in
extensive conditions, despite a difference in body
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esta diferencia se deba a una dréstica disminucién enla
disponibilidad dealimentoenlosanimalesexplotadosen
pastoreo extensivo. Estosugiere quelaalimentacién, aun
cuandono es el factor regulador principal, si puede ser un
factor modulador de la actividad sexual de las hembras
caprinas locales del norte de México, tal y como fue pro-
puestoparalasrazasoriginarias delaszonastempladas.®

Un fenémeno similar se ha observado en los machos
cabrios. En efecto, cuando éstos son mantenidos en esta-
bulaciény conalimentaciénadecuadamanifiestan tam-
bién un periodo de reposo sexual de enero a abril, el cual
se caracteriza por bajo peso testicular, incremento de la
latenciaalaeyaculaciony unareducciéndelaproduccién
espermatica? (Figura 1). No se observé diferencia en la
evoluciéndel pesotesticular delosmachosestabuladosy

g 100 BR
x & Ty -
g AL b
Z 80 > Gl
60 |
1 1 1 ! ! ! 1 |
18¢ © b
140

Ejaculation latency
(sec)
g =2
T T
B
| &

Figural. Variaciones estaciona-
les (promedio+ SEM) dea) peso

testicular, b) latenciaalaeyacu-
lacion, y ¢) del niimero total de
espermatozoides poreyaculado,
en los machos cabrios Criollos
delaComarcaLagunera (26°N),
sometidos a las variaciones na-
turalesdelfotoperiodo (modifi-
cadodelacita?2).

Seasonal variations (mean +
SEM) of a) testicular weight, b)
ejaculation latency and c)
number of spermatozoids by
ejaculate in Mexican Creole
bucks of the Comarca Lagunera
region (26°N), subjected to na-
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weightof about 15 kg to the advantage of the group
kept indoors.#? However, the total number of sper-
matozoids by ejaculate obtained during the sexual
season was higher in the indoors group than in the
extensively maintained group. Thisresultsuggests
that subnutrition experienced by extensively main-
tained bucks reduces the output of spermatogene-
sis, probably due to an increase in the degeneration
of germinal cells.*

The repeatability of the annual reproductive cy-
cle in females and males of northern Mexico sug-
gests that these animals use some environmental
factor, which remains very stable from one year to
the next, to synchronize their sexual activity. It is
very likely that this factor is the photoperiod. This
hypothesis was tested by submitting goats to three
months of short days (10 hours of light/ day), alter-
nated with three months of long days (14 hours of
light/day) during two consecutive years. In these
conditions, the seasonality of ovarian activity in
experimental females was significantly differentfrom
that of goats maintained under the natural varia-
tions of photoperiod. Ovulations invariably started
during short days and ended during long days.?
Males submitted to the same variations of photope-
riod also showed gonadal activity different from
that found under natural conditions. Testosterone
plasmatic levels increased during short days and
decreased during long days.”

These results demonstrate that some local goats
from subtropical zones such as northern Mexico are
sensitive to photoperiod. Inaddition, they suggest that
photoperiod can be used to stimulate sexual behavior
of males during the period of sexual rest.

The male effect, a technique that allows
induction of sexual activity in females
during seasonal anestrus

The introduction of a male in a group of anestrus
females that have been separated from a buck for at
least three weeks, can induce their reproductive activ-
ity a few days following the introduction of the male.
This phenomenon, called the male effect, has been
extensively studied in goats and in sheep.'*"® Contact
with the male induces a rapid increase of LH secretion
that culminates in a preovulatory surge of this hor-
mone and results in ovulation.” In the Creole goats of
the Guadelupe Island in the Caribbean, it has been
reported that 60% of ovulations induced by the male
effect are associated with estrus behavior and are fol-
lowed in 75% of the cases by a short ovulatory cycle of
a5to7 day duration onaverage. After thisshortcycle,
anotherovulationtakes place, whichisassociated with
estrus behavior in 90% of the cases and is followed by

en pastoreo, a pesar de existir una diferencia de peso
corporal de aproximadamente 15 kg en favor del grupo
estabulado®*Sinembargo, elntmero total deespermato-
zoides por eyaculado obtenido durantelaestaciénsexual
fue superior en los machos estabulados que en los man-
tenidos en condiciones extensivas.’ Este hecho sugiere
quelasubalimentaciénalaquesonsometidoslosanima-
les en condiciones extensivas disminuye el rendimiento
de la espermatogénesis debido, probablemente, a un
incremento deladegeneraciéndelascélulas germinales*

La repetibilidad en el ciclo anual de reproducciéon en
lashembrasylosmachos delnorte de Méxicosugiereque
estosanimales utilizan unfactorambiental pocovariable
de un afio a otro para sincronizar su actividad sexual. Es
probablequeestefactorseael fotoperiodo. Estahipotesis
fue probada al someter a las cabras a tres meses de dias
cortos (10hdeluz/dia) alternados contresmeses dedias
largos (14hdeluz/ dia) durantedosafiosconsecutivos. En
estascondiciones,laestacionalidad delaactividad ovula-
toriaobservadaenlashembrasexperimentales fuesigni-
ficativamente diferente ala delas cabras mantenidas bajo
lasvariacionesnaturales delfotoperiodo. Lasovulaciones
iniciaroninvariablemente durantelos dias cortosy termi-
naron durante los dias largos.? Los machos sometidos a
las mismas variaciones fotoperidédicas mostraron tam-
bién una actividad gonadal diferente a la observada en
condicionesnaturales. Losniveles plasmaticos de testos-
terona se incrementaron durante los dias cortos y dismi-
nuyeron durante los dias largos.*

Estosdatosdemuestranquealgunoscaprinoslocalesde
las zonas subtropicales, como los del norte de México, son
sensibles al fotoperiodo. Ademas sugieren que el fotope-
riodopuedeserutilizado paraestimularel comportamien-
to sexual de los machos durante el periodo de reposo.

El efecto macho, unatéecnica parainducir
la actividad sexual de las hembras du-
rante el anestro estacional

Laintroducciéndeunmachoenungrupodehembrasen
anestro, delasqueestuvoseparado porlomenos durante
tres semanas, puede inducir la actividad reproductiva
unos dias después de ponerlos en contacto. Este fenéme-
nollamado efecto macho, ha sido ampliamente estudia-
doencabrasy ovejas.'*™ El contacto con el macho induce
unrapidoincrementoenlasecreciéon de LH, queculmina
con un pico preovulatorio de esta hormona, provocando
la ovulaciéon.” Enlas cabras Criollas delaIsla de Guada-
lupe en el Caribe, se informé que la ovulacién inducida
por el efecto macho estd asociada con 60% de estros, y es
seguida en 75% de un ciclo ovulatorio de corta duracién
que, en promedio, dura de cinco a siete dias. Después de
este ciclo corto se produce otra ovulacién que seacompa-
fia en 90% de un estro y de una fase lttea de duraciéon
normal."” Sin embargo, hay que considerar que en otras
razas o condiciones experimentales estos porcentajes
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a luteal phase of normal duration.”” However, it is
necessary to mention that these percentages may vary
depending on the breed or the experimental condi-
tions. Figure 2 shows individual responses of local
goats to the male effect in subtropical Mexico.*

In sheep and goat breeds that are not seasonal,
males can induce sexual activity at any time of the
year.” On the other hand, in very seasonal breeds, it is
better to use the male effect one month before the onset
of the sexual season, or one month after its ending.?2*
During the other months, the response of the females
isweak or nil (Figure 3). Itis generally considered that
this is due to the inability of females to respond to the
stimulation by the buck. However, thelack of response
can also be result from a too weak a stimulation from
themale. When female sheep and goats are in seasonal
anestrus, rams and bucks are also in sexual rest.>**In
the two species, physical contact and improvement of
sexual behavior in the males results in a better re-
sponse of the females to the male effect.’®

puedenmodificarse. EnlaFigura2semuestralarespues-
ta individual de cabras locales del subtrépico mexicano
sometidas al efecto macho.

Enlas razas ovinas y caprinas que no son estaciona-
les, los machos pueden inducir la actividad sexual en
cualquier época del afio.?* En cambio, en las razas muy
estacionales el efecto macho se utiliza preferentemente
unmesantesdelinicio del periodonatural deactividad
sexual, ounmes después del final de este periodo.*En
otrosmeses, larespuestadelascabrasal efectomachoes
muy baja o ausente (Figura 3). Se considera que esto
puede deberse a una incapacidad de las hembras para
responder al efecto macho. Sin embargo, la falta de
respuesta también puede deberse auna débil estimula-
cién de las hembras por parte del macho. Cuando las
hembrasestanenanestro,losmachos ovinosy caprinos
se encuentran también en reposo sexual.>*?® En estas
dos especies, el contacto fisico y el mejoramiento del
comportamiento sexual de los machos incrementan la
respuesta de las hembras al efecto macho."®
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Figura2.Respuesta delascabras Criollas dela Comarca Lagunera (26° N) al efecto macho: comportamiento estral (lineas oscuras horizontales)
y evolucién delosniveles plasmaticos de progesterona después delaintroduccién delos machos (dia 0).a) Estro asociado con unafaseliteade
duracién normal,b) un primer estro asociado con una faselitea de corta duracion, seguido por unceloy unciclo ovulatorio de duraciénnormal,
c) celosinovulacién, seguido por otro celo y fase ltiteanormal,d) ovulaciénsin celoseguido porestroy faseltitea normal,e) dos ciclos ovulatorios
de duracién normal, precedidos de un estroy una faselttea de corta duracién,f) anovulacién seguida por un estroasociado con una faselttea
de duracion normal (modificado de la cita 20). La fase latea de las hembrasa, b, ¢ y d son largas por la posible existencia de una gestacion.
Estrus behavior (dark horizontal lines) and evolution of the plasma levels of progesterone in female Mexican Creole goats of the Comarca
Lagunera (26°N) region following the introduction of the males (day 0) (curves).a) Estrus associated with aluteal phase of normal duration,b)
firstestrus associated with aluteal phase of short duration, followed by another estrus and a cycle of normal duration,c) estrus withoutovulation,
followed by another estrus and anormal luteal phase,d) ovulation withoutestrus followed by estrus and acycle of normal duration,e) twocycles
of normal duration, preceded by anestrus and luteal phase of short duration,f) anovulation followed by an estrus associated with anormal luteal
phase. Cases a4, b, c and d show long luteal phases, possibly due to gestation (modified from reference 20).
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Figura 3. Respuesta ovulatoria de
lascabrasCashmerede Australia (29°
S)alaintroduccionintermitentede
machos durante un periodo de 19
meses. Lashembrasfueronexpues-
tas alos machos durante dos sema-
nas en los meses que indican las
flechas (modificado delacita23).

Ovulatory response of Cashmere
goats in Australia (29° S) over 19
months following theintermittent
introduction of bucks. The fema-
les were exposed to males during
two weeks during the months in-

dicated by the vertical arrows (mo-
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Control of sexual activity
Males: photoperiodic treatments

In sheep and goat breeds coming from temperate
regions, as well asin some breeds adapted to subtrop-
ical zones such as the goats from northern Mexico,
reproductive seasonality is controlled by the photo-
period.*">* In artificial conditions, when males are
subjected to rapid changes of day length, long days
inhibit sexual activity, and short days stimulate it. >
However, thereisno treatment thatensures a perma-
nent control. For example, in Merino and Suffolk
rams maintained for two years under an equinox
photoperiod (12hoflight/ day), testicular size shows
variations similar to those of control animals subject-
ed to the natural photoperiod.” Therefore, to mani-
pulate the sexual activity of the animals through
photoperiod treatments, it is necessary to alternate
long days and short days.™

In Alpine and Saanen bucks, exposure to two
months of long days starting in December or January,
followed by the application of melatonin, induces
intense sexual activity during the natural period of
sexual rest* This is also the case in males of the
Comarca Lagunera region, in which 2.5 months of
long days (16 hoflight/ day), starting on November 1%
and followed by an application of two melatonin
implants (18 mgeach), allows forinduction of intense
sexual activity in mid March. In males kept in open
sheds or in photoperiodic rooms and treated in this
way, plasmaticlevels of testosterone, as well as sexual

dified from reference 20).

Control de la actividad sexual
Machos: Tratamientos fotoperiédicos

En las razas ovinas y caprinas originarias de las zonas
templadas, asi como en algunas adaptadas a las zonas
subtropicales, como los caprinos del norte de México, la
estacionalidad reproductiva es controlada por el fotope-
riodo.>>¥ En condiciones artificiales, cuando los machos
son sometidos a cambios rapidos de la duracién del dia,
los dias largos inhiben la actividad sexual, mientras que
los dias cortosla estimulan.”* Sin embargo, no existe un
tratamiento fotoperiédico que asegure efectos perma-
nentes. Por ejemplo, en los machos ovinos de las razas
Merino y Suffolk, mantenidos durante dos afos bajo un
fotoperiodoequinoccial (12hdeluz/ dfa), lacircunferen-
ciatesticular present6 variacionessimilaresalasobserva-
das enlos animales testigos sujetos al fotoperiodo natu-
ral.” Por ello, para manipular la actividad sexual de los
animales a través de los tratamientos fotoperiddicos, es
necesaria la alternancia de dias largos y dias cortos.*
Enlosmachos cabrios delasrazas AlpinaySaanen, la
exposicionadosmeses dediaslargosa partir de diciem-
bre o enero seguidos de la aplicacién de melatonina,
inducen una intensa actividad sexual durante el perio-
do de reposo.** En los machos locales de la Comarca
Lagunera, lautilizacion de2.5meses dediaslargos (16h
deluz/dia) a partir del 1 de noviembre, seguidos de la
aplicacién subcutanea de dos implantes de melatonina
(18 mgc/u), permite inducirunaintensaactividadsexual
durante el periodo natural de reposo. En los machos
alojadoseninstalacionesabiertas o cAmarasfotoperiodi-
casytratados deestamanera,losniveles plasmaticosde
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behavior (mounting attempts, mounts, nudging and
ano-genital sniffing) were higher than those regis-
tered in control males®** (Figures 4 and 5). Itisimpor-
tant to mention that treatment with only 2.5 months
of long days stimulates testosterone secretion and
libido in a way similar to that occurring in males also
receiving melatoninimplants.®
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testosterona, asi como el comportamiento sexual de-

terminado por las montas, intento de montas, aproxi-
maciones y olfateos anogenitales, fueron superiores a
losregistrados enlos machos testigo®*? (Figuras4y 5). Es
importantesefialarquelasolaaplicaciénde2.5mesesde
dias largos estimula la secrecion de testosterona y la
libido de manera similar a lo que ocurre en los machos

tratados con dias largos y melatonina.*
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Figura 4. Evolucién de las concentraciones plasmaticas (promedio + SEM) de los machos cabrios sometidos a las variaciones naturales del
fotoperiodo de la Comarca Lagunera (26°N) o a 2.5 meses de dias largos seguidos de la insercién subcutanea de dos implantes de melatonina

(modificado delacita32.)

Evolution of plasma concentrations of testosterone (mean+SEM) of bucks subjected to natural variations of the photoperiod (Control group)
of the Comarca Laguneraregion (26°N), or to 2.5 months of long days followed by the subcutaneous administration of two melatoninimplants

(modified fromreference 32).
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a day during the first 5 days follo-
wing theintroduction of the males
withanovulatory females (***P <
0.001.Modified fromreference32).
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Females: the male effect

As mentioned above, the male effect is a technique
that can be useful to induce and synchronize sexual
activity of anestrus females.*** Recent results ob-
tained in local goats from northern Mexico indicate
that seasonally anestrus females can be stimulated
by the male effect if one uses males previously sub-
mitted to a photoperiodic treatment. Four control
bucks in sexual rest and four treated (and therefore
sexually active) males were putin contact with ano-
vulatory goats for 35 days on the 15" of march.
Under these conditions, only 2/34 goats with control
bucks ovulated and none showed estrus behavior.
By contrast all the 40 females in contact with the
sexually active bucks ovulated and showed estrus
behavior at least once during the first 11 days of
contact with the males (Figure 6), and 38 were diag-
nosed pregnant. Sixty percent of the females gave
birth, with a prolificacy of 2.03? In another study,
two control bucks and two bucks subjected only to
long days were putincontact with20 and 19 anovu-
latory females, respectively. Of the females kept
with controls bucks, only two were detected in es-
trus, whereas all the goats maintained with active
bucks (19/19) showed atleast one estrus during the
period of observation.®

These results indicate that, at least in goats of the
Comarca Lagunera region, the low response of fe-
males to the male effect during anestrusisnot due to
theirlack of sensitivity to the male, but morelikely to
the poor stimulation that the bucks provide to the
females. Females respond to the male effect only

40

a0

% of goats showing estrus
S

10

Hembras: Efecto macho

Como se menciond anteriormente, el efectomacho esuna
técnica que puede ser util para inducir y sincronizar la
actividad sexual de las hembras en anestro** Los datos
obtenidos recientemente en las cabraslocales del norte de
México indican que las hembras en anestro estacional
pueden ser estimuladas por el efecto macho si se utilizan
machos sometidos previamente a un tratamiento fotope-
riédico. Cuatromachostestigos, enrepososexual, y cuatro
machos tratados, sexualmente activos, fueron puestos en
contactoconcabrasanovulatoriasel 15demarzoy perma-
necieron con ellas durante 35 dias. En estas condiciones,
s6lo2/34 delascabras puestasencontactoconlosmachos
testigo ovularon y ninguna de ellas presenté estro. En
cambio,40/40 delashembras puestas en contacto conlos
machos sexualmente activos ovularon y presentaron al
menos unestro durantelos primeros 11 dias posteriores a
la introduccién de los machos (Figura 6); treinta y ocho
hembras fueron detectadas gestantes. E160% delashem-
bras parieronyla prolificidad fue de2.0®2Enotroestudio,
dos machos testigo y dos sexualmente activos, tratados
solamente con dias largos, fueron puestos en contacto con
20y19cabrasanovulatorias, respectivamente. Enlashem-
bras en contacto con los machos testigo, solo 2/20 fueron
detectadasenestro. Encambio, todaslascabras(19/19)en
contacto con los machos tratados manifestaron al menos
un estro durante el periodo de observacién.®

Estos resultados demuestran que, al menos en las
hembrascaprinas dela Comarca Lagunera, labajares-
puesta delas hembras al efecto macho durante el anes-
trono se debe a la insensibilidad de éstas a los machos,
sino probablemente al débil estimulo que éstos propor-
cionan. Las hembras responden al efecto macho sola-

Figura 6. Respuesta estral de las
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losmachoscabriossometidosalas
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with males treated to show an intense sexual activi-
ty, which can be achieved with a treatment by long
days, followed ornotby anapplication of two mela-
tonin implants.

Conclusion

Studies carried out in subtropical latitudes indicate
that some local breeds show seasonal variations of
their sexual activity. In some regions, as in northern
Mexico, reproductive seasonality in males and fe-
malesis controlled mainly by variations of the photo-
period. Modifying this environmental factor allows
for theinduction of sexual activity of bucks during the
season of sexual rest. Males subjected to long days,
followed or not by the administration of melatonin,
are able to induce sexual activity of anestrus females
through the male effect.
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