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Abstract

By means of the GLM procedure of the SAS statistical package, the effects of the genetic groups (GG) Boer x local (BL), Nubian x
local (NL) and local x local (LL) kids, sex of kid (SK), type of birth (TB), age of dam (AD), season (SB) and year (YB) of birth, as well
as genotype X environment interactions on birth weight (BW), adjusted weaning weight (AWW) and adjusted yearling weight
(AYW) were evaluated. Likewise, the effect of GG on slaughter weight (SW), chilled carcass weight (CW) and dressing percentage
(DP) was evaluated in a sample of kids of each genotype. Overall least-squares means for BW, AWW, AYW, SW, CW and DP were 3.3
+0.5kg, 14.4 £ 1.8 kg, 26.6 + 2.5 kg, 26.1 £ 4.6 kg, 11.1 + 2.1 kg, and 42.3 + 3.3%, respectively. Generally, the effects of GG, SK, TB,
SB, YB, as well as some genotype x environment interactions influenced (P < 0.05) the variation of BW, AWW and AYW. Regarding
the carcasses, an effect of GG on SW and CW was found (P < 0.05). In general, the BL kids had the highest averages for all of the
traits analyzed, followed by the NL kids, and finally by the LL kids.
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Resumen

Mediante el procedimiento GLM del paquete estadistico SAS, se evaluaron en cabritos los efectos de los grupos genéticos (GG)
Boer X local (BL), Nubia x local (NL) y local x local (LL), sexo de la cria (SC), tipo de nacimiento de la cria (TN), edad de la madre
(EM), época (EN) y afno (AN) de nacimiento de la cria, asi como interacciones genotipo x ambiente en el peso al nacimiento (PN),
peso al destete ajustado (PDA) y peso al aiio ajustado (PAA). Asimismo, en una muestra de cabritos de cada genotipo se evalué
el efecto del grupo genético en el peso al sacrificio (PS), peso de la canal fria (PC) y el rendimiento de la canal (RC). Las medias
generales de cuadrados minimos de PN, PDA, PAA, PS, PCy RC fueron 3.3 £ 0.5 kg, 14.4 £ 1.8 kg, 26.6 + 2.5 kg, 26.1 £ 4.6 kg, 11.1 £
2.1 kg, y42.3 +3.3%. De manera general, los efectos de GG, SC, TN, EN, AN, asi como algunas interacciones genotipo x ambiente,
influyeron (P < 0.05) en la variacién de PN, PDA y PAA. En cuanto a las canales, se encontré un efecto (P < 0.05) de grupo genético
en PSy PC. En general, los cabritos BL tuvieron los promedios mas grandes en todas las variables analizadas, seguidos por los
cabritos NL y finalmente por los cabritos LL.
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Introduction

orldwide goat production importance has

been recently pointed out based on three

main aspects:' @) goat potential as a dual
purpose animal to decrease poverty in the rural
medium, b) growth of minority populations in diverse
countries that have a strong preference for goat meat
and milk, ¢) the growing importance of small rumi-
nants, especially goats, in vegetation management of
developed countries.

The production of goats in Mexico has been
gradually increased, in such a way that nowadays
Mexico occupies first place in goat inventory among
Latin-American countries,” followed by Brazil, that
for several years was the leader in this field. The state
of Guerrero, Mexico, has an important place in goat
production and, at present, holds a fifth place in the
country’s goat inventory.” In the northern region of
the state, goat herds are primarily made up of animals
that producers call Criollos (referred here as “local”
from now on) mainly managed in extensive systems,
whose growth indices are low, since they have daily
weight gains between 50 and 70 g, and reach 25-30 kg
at an average age of 1.5 years.*

During the past years improved Boer and Nubian
bucks have been introduced in this region with the
purpose of crossing with local goats and improve the
herd productivity, since the utilization of both breeds
may result in a specialized system of goat meat produc-
tion, with the possibility of being more economically
viable.” It is important to mention that daily weight
gains in hybrid kids have been improved when local
goats have been crossed with Boer® and Nubian’
bucks. Nevertheless, up until now results on this type
of breeding have not been known in Mexico, above all
in extensive production systems, such as the dry tropic
case in Guerrero. Therefore, the objective of this study
was to evaluate the effects of kid’s genetic group, sex
and type of birth, doe’s age, season and year of birth,
on growth traits since birth until one year old, as well
as carcass quantitative traits in a sample of Boer x
local, Nubian x local and local male kids.

The present experiment was carried out in a pri-
vate ranch in the community of Tuxpan, Municipality
of Iguala, Guerrero, at 1 695 masl, which geographi-
cal coordinates are 18° 15’ N latitude and 99° 38’ W
longitude. The climate in the region is classified as
Awo (w)(i) g, characterized as warm-subhumid, with
autumn rains without a definite winter season. The
mean annual temperature is 23°C, the maximum
and minimum of 40 and 10°C, respectively, with plu-
vial precipitation that varies from 900 to 1 000 mm,
mainly distributed from June to September.®

The ranch has 80 hectares of pasture surface. Veg-
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Introduccion

a importancia mundial de la produccién de

cabras ha sido senalada recientemente con base

en tres aspectos principales:' @) el potencial
que tienen las cabras como un animal de doble pro-
posito para disminuir la pobreza en el medio rural,
b) el crecimiento de las poblaciones minoritarias en
varios paises que tienen fuerte preferencia por la
carne y leche de cabra, y ¢) la creciente importancia
de los pequenos rumiantes, especialmente cabras, en
el manejo de la vegetacion de paises desarrollados

La produccién de cabras en México se ha incre-
mentado gradualmente, de manera que en la actua-
lidad México ocupa el primer lugar en inventario de
caprinos entre los paises latinoamericanos,” seguido
de Brasil, que por varios anos fue el lider en ese rubro.
El estado de Guerrero, México, tiene un sitio impor-
tante en la produccién de cabrasy ocupa actualmente
el quinto lugar en inventario caprino en el pais.” En
la region norte del estado, los hatos caprinos estan
formados en su mayor parte por animales que los pro-
ductores denominan Criollos (de aqui en adelante
referidos como “locales”) manejados principalmente
en sistemas extensivos, cuyos indices de crecimiento
son bajos, ya que tienen ganancias diarias de peso
entre 50y 70 g, y llegan a los 25-30 kg a una edad pro-
medio de 1.5 anos.*

En los ultimos anos se han introducido a esta
region sementales de las razas mejoradas Boer vy
Nubia con el propésito de efectuar cruzamientos con
las cabras “locales” y mejorar la productividad de los
hatos, ya que la utilizacién de ambas razas puede
resultar en sistemas especializados de produccién de
carne de caprinos, con la posibilidad de ser econémi-
camente mas viables.” Es importante mencionar que
las ganancias diarias de peso en cabritos hibridos se
han mejorado cuando cabras “locales” se han cru-
zado con sementales Boer® y Nubia.” Sin embargo, a
la fecha no se conocen en México resultados de ese
tipo de cruzamientos, sobre todo en sistemas de pro-
duccién extensivos, como es el caso del trépico seco
de Guerrero. Por tanto, el objetivo de este trabajo fue
evaluar los efectos del grupo genético de la cria, sexo
y tipo de nacimiento de la cria, edad de la madre, esta-
cién y ano de nacimiento de la cria, en caracteristicas
de crecimiento desde el nacimiento hasta un ano de
edad, asi como de caracteristicas cuantitativas de la
canal en una muestra de machos de cabritos hibridos
Boer x “local,” Nubia x “local” y “locales”.

El presente experimento se llevé a cabo en un
rancho particular de la comunidad de Tuxpan, Muni-
cipio de Iguala, Guerrero, a 1 695 msnm, cuyas coor-
denadas geograficas son 18° 15’ latitud Norte y 99° 38’
longitud Oeste. El clima de la regién se clasifica como



etation includes low deciduous jungle and sarcocau-
lous shrubs, characterized because the majority of
the trees have fallen leaves in the dry season, besides
some cacti and yearly grasses. Among the woody spe-
cies huizache (Acacia famesiana), chamal (Caesalpinia
crassifolia), zapotillo (Covepia polyandria), amate (Ficus
spp), tepehuaje (Lysiloma acapulcensis), huaje (Leu-
caena glauca), huamuchil (Pithecellobium dulce), mes-
quite (Prosopis juliflora), palo de Brasil (Haematoxylum
brasiletto), casahuate (Jpomoea spp), cubata (Acacia pen-
natula), are found among others.’

One hundred and fifty adult does and five local
males were used. Besides, five Nubian males from
Colegio Superior Agropecuario del Estado de Gue-
rrero (CSAEGRO, for its Spanish meaning), and other
five Boer. These Boer bucks were bought in a ranch
of National Autonomous University of Mexico, in
Chalco, State of Mexico. The three other Boer bucks
were acquired by CSAEGRO and the ranch owner
from private goat farms near Celaya, Guanajuato and
Queretaro.

Females were kept separated from the males in
extensive grazing conditions, grazing between 8:00
and 16:00 h with their kids. At their return, females
were offered ad libitum water and occasionally miner-
alized salt. This management is a common practice of
the dry tropic extensive production systems of Gue-
rrero. The herd received the recommended sanitary
practices for this region, both in deworming (inter-
nal and external), as well as in prevention of diseases,
mainly of respiratory and digestive types.

Three matings were practiced from September
to November of 2001, and from May to June of 2002
and 2003, in both cases. Artificial insemination with
frozen semen was used in order to program services
within a range from two to five days, estrus synchroni-
zation in the herd was used, by the use of progestagens
(intravaginal sponges with 45 mg of fluorogestone
acetate during 14 days); at the moment of extracting
the intravaginal sponge, an im injection of 200 IU of
e¢CG (equine corionic gonadotropine) was adminis-
tered. Detection of estrous was daily observed (morn-
ing and afternoon) utilizing teaser males covered with
an apron. Artificial insemination with frozen semen
was done intrauterinely, 12 hours after estrous detec-
tion, using and endoscope.“' Pregnancy diagnoses
were done (15 days after artificial insemination and
during 45 days), using the “no return to estrous” tech-
nique with teasers. Females which returned to estrous
were mated by directed natural mating.

Local does were randomly distributed, first among
the male genetic group (Boer, Nubian and local) and
afterwards with the designated buck. This was done
during artificial insemination as well as in natural
mating. Thus, matings were controlled according to

Awo (w)(i’) g, caracterizado como calido-subhumedo,
con lluvias en verano sin estacion invernal definida.
La temperatura media anual es de 23°C, la mdxima y
minima de 40°C y 10°C, respectivamente, con preci-
pitacion pluvial que varia de 900 a 1 000 mm, distri-
buida principalmente de junio a septiembre.®

El rancho tiene una superficie de agostadero de 80
hectareas. La vegetacion incluye selva baja caducifolia
y matorral crasicaule, caracterizada porque la mayo-
ria de los arboles tiran sus hojas en la época de sequia,
ademas de algunas cactaceas y pastos anuales. Entre
las especies lenosas se encuentran el huizache (Acacia
farnesiana), chamal (Caesalpinia crassifolia), zapotillo
(Covepia polyandria), amate (Ficusspp), tepehuaje (Lysi-
loma acapulcensis), huaje (Leucaena glauca), huamuchil
(Pithecellobium dulce), mezquite (Proposis juliflora), palo
de Brasil (Haematoxylum brasiletto), casahuate (Ipomoea
spp), cubata (Acacia pennatula), entre otras.’

Se utilizaron 150 cabras adultas y cinco machos
“locales”. Ademas, cinco machos Nubia del Cole-
gio Superior Agropecuario del estado de Guerrero
(CSAEGRO), y otros cinco Boer. Estos ultimos se
compraron en un rancho de la Universidad Nacional
Auténoma de México, en Chalco, Estado de México.
Los tres Boer restantes los adquirieron el CSAEGRO y
el propietario del rancho en explotaciones particula-
res cercanas a Celaya, Guanajuato y Querétaro.

Las hembras se mantuvieron separadas de los
machos en condiciones de pastoreo extensivo, pas-
tando entre las 8:00 y 16:00 h conjuntamente con sus
crias. A su regreso, a las hembras se les ofrecié agua
a libre acceso y ocasionalmente sal mineralizada, per-
maneciendo el resto del dia en el corral, sin recibir
complemento alimenticio. Este manejo es caracteris-
tico de los sistemas de produccion extensivos del tro-
pico seco de Guerrero. El hato recibi6 las practicas
sanitarias recomendadas para esa region, tanto en el
aspecto de desparasitaciones (internas y externas),
como de prevencion de enfermedades, principal-
mente de tipo respiratorio y digestivo.

Se utilizaron tres empadres, que se realizaron de
septiembre a noviembre de 2001, y de mayo a junio
de 2002 y 2003, en ambos casos. Se utilizé insemina-
cioén artificial con semen congelado para programar
los servicios dentro de un rango de dos a cinco dias, se
empleo6 sincronizacion de estros en el hato, mediante
el uso de progestagenos (esponjas intravaginales con
45 mg de acetato de flourogestona durante 14 dias);
al momento de retirar la esponja intravaginal, se
aplicé una inyeccion via im de 200 UI de eCG (gona-
dotropina coriénica equina). La deteccion de estros
se realiz6 diariamente (manana y tarde) con machos
receladores con mandil. La inseminacion artificial con
semen congelado se realiz6 via intrauterina 12 horas
después de la deteccion de estro, utilizando para ello
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the correspondent cross, resulting ¥4 Boer x % local
(BL), %2 Nubian x % local (NL) and pure local (LL)
kids. The study lasted near three years; it was initi-
ated in September 2001, when the first mating was
performed, and it ended in November 2004, when the
kids from the 2003 mating were one year old.

During February, March and April of 2002, Octo-
ber, November, December and January of 2002 and
2003, respectively, data of the resulting births of dif-
ferent mating were recorded, which were grouped
according to the season’s birth (spring, autumn and
winter). For kid’s identification, birth date, sex (female
or male), type of birth (single, double), genetic group
(BL, NL, LL), doe’s age (2, 3, 4, and 5+ years) and
weight at birth (BW) were recorded, and afterwards
weaning weight (AWW, adjusted to 100 days). Weight-
ing of the kids was performed every fifteen days until
these were one year old (AYW, adjusted to 360 days).
A sample of five male kids ofr each genetic group was
slaughtered at one year of age, in order to obtain from
each animal the slaughter weight, cold carcass weight
and carcass yield.

In the present study birth weight (BW), adjusted
weaning weight (AWW) to 100 days, adjusted yearling
weight to 360 days (AYW), slaughter weight (SW), cold
carcass weight (CW) and carcass yield (CY) were ana-
lyzed as dependent variables. An analysis of variance
by the general linear model procedure (GLM PROC)
and the complementary Tukey test for the mean mul-
tiple comparison of the statistical analysis system SAS
was carried out,"! based on a fixed effect model due
to the kid’s genetic group (BL, NL, LL), kid’s sex
(female, male), type of birth (single, double), age of
doe (2, 3, 4 and 5+ years), season at birth (spring,
autumn, winter), year of birth (2002, 2003, 2004) and
only the first order interactions which included the
genetic group. In the AWW variable, BW was included
as a (co)variable. Database, cleansed for the analyses,
considered a total of 258 observations. The model
for the analysis of the carcass characteristics only
included the fixed effect of the genetic group.

Body weights

Weight at birth

The overall least-squares mean for BW was 3.3 + 0.5
kg. BL kids (3.5 kg) were heavier at birth (P < 0.05)
than NL (3.3 kg) and these in turn were heavier than
LL (3.0 kg, Table 1). In other studies in which mat-
ings with Boer bucks have been evaluated, the supe-
riority of this breed has also been highlighttf,'d,12'14
also surpassing crosses where Nubian bucks have
intervened.””'® both in Mexico'™'® as well as outside
Mexico,'"?’ the BW average of LL Kkids is within the
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un endoscopio.m Se realizaron diagnésticos de gesta-

cion (15 dias posteriores a la inseminacion artificial y
durante 45 dias), utilizando la técnica del “no retorno
al estro” con machos receladores. Las hembras que
retornaron al estro fueron servidas mediante monta
natural dirigida.

Las cabras “locales” se distribuyeron al azar, pri-
meramente dentro del grupo genético de los machos
(Boer, Nubia y “locales”) y posteriormente con el
semental designado. Esto se efectué tanto en la inse-
minacion artificial como en la monta natural. Asi
se controlaron los apareamientos de acuerdo con la
cruza correspondiente, resultando cabritos ¥ Boer x
% “locales” (BL), ¥4 Nubia x %2 “locales” (NL) y locales
puros (LL). El estudio dur6 casi tres anos; se inicioé en
septiembre de 2001, cuando se realiz6 el primer empa-
dre, y finaliz6 en noviembre de 2004, cuando las crias
del empadre de 2003 cumplieron un ano de edad.

Durante febrero, marzo y abril de 2002, octubre,
noviembre diciembre y enero de 2002 y 2003, respec-
tivamente, se registraron los datos de los partos resul-
tantes de los diferentes cruzamientos, los cuales se
agruparon de acuerdo con la estacién de nacimiento
(primavera, otono e invierno). Para la identifica-
cion de las crias, se registro la fecha de nacimiento,
sexo (hembra, macho), tipo de nacimiento (sencillo,
doble), grupo genético (BL, NL y LL), edad de la
madre (2, 3, 4, y 5+ anos) y peso al nacimiento (PN),
y posteriormente el peso al destete (PDA, ajustado a
100 dias). El pesaje de las crias se continu6 realizando
quincenalmente hasta que éstas cumplieron un ano
de edad (PAA, ajustado a 360 dias). A la edad de un
ano se sacrifico una muestra de cinco cabritos machos
por cada grupo genético, para obtener de cada animal
el peso al sacrificio, el peso de la canal fria y el rendi-
miento de la canal.

En el presente estudio se analizaron como varia-
bles dependientes el peso al nacimiento (PN), peso
al destete ajustado a 100 dias (PDA), peso al ano ajus-
tado a 360 dias (PAA), peso al sacrificio (PS), peso
de la canal fria (PC) y rendimiento de la canal fria
(RC). Se efectud un analisis de varianza mediante el
procedimiento de modelos lineales generales (PROC
GLM) y la prueba complementaria de Tukey para la
comparaciéon multiple de medias del sistema de anali-
sis estadisticos SAS,!" con base en un modelo de efec-
tos fijos debidos al grupo genético de la cria (BL, NL,
LL), sexo de la cria (hembra, macho), tipo de naci-
miento de la cria (sencillo, doble), edad de la madre
(1,2, 3,4y 5+ anos), estacion de nacimiento de la cria
(primavera, otono, invierno), ano de nacimiento de la
cria (2002, 2003, 2004) y solamente las interacciones
de primer orden que incluyeron al grupo genético. En
la variable PDA se incluy6 el PN como covariable. La
base de datos, ya depurada para los analisis, consideré



range of values obtained by other researchers in dif-
ferent types of local kids. Single birth kids (3.5 kg)
were heavier at birth (P < 0.05) than the double birth
ones (3.0 kg, Table 1), that result coincides with the
majority of studies in the literature,??? an its effect
can be explained because at the moment of embryo-
nary implantation there is an arrangement effect that
defines the number of contact points between the
trophoblast and endometrium; the larger the litter,
the lesser the contact points with the embryo and the
greater the competence for space and nutrients in the
utherus.®

A significant interaction (P < 0.05) of genetic
group x type of birth on BW was found (Figure 1);
the BW averages of BL,, NL and LL kids for single and
double births were: 3.7 and 3.2 kg, 3.4 and 3.1 kg, and
3.4 and 2.7 kg, respectively.

Adjusted weaning weight

The overall least-squares mean for AWW was 14.4+ 1.8
kg. BL kids (17.3 kg, Table 1) had a superior AWW
(P < 0.05) to the one of NL kids (14.1 kg), which, in
turn, were superior to LL (11.4 kg). In other studies
with similar weaning age there have been similar aver-
ages of AWW, in BL kids,**% as well as in NL kids?*%’
and LL kids.**" There were significant differences (P
< 0.05) due to kid’s sex; males were superior (16.5 kg)
to females (12.4 kg); such result is common in stud-
ies with kids weaned at the same age.m26 Kids born
from single births had a higher AWW (15.1 kg) (P <
0.05) than the ones born from double birth (13.4 kg),
other authors have found similar results,?*?” that are
explained by the competition that two kids have for
maternal milk, in contrast to only one. The AWW of
kids born in 2002 (14.7 kg) and 2003 (15.1 kg) were
similar among them, but their AWW was superior to
the ones born in 2004 (12.5 kg); this is a very well
known effect?”?! and it is attributed to climatic effects
that generally originate changes in the quantity and
quality of feed in pasture. The BW (co)variable had a
significant effect (P < 0.05) on AWW; for each kg of
increment in BW, AWW increased 0.603 + 0.233.

A significant interaction (P < 0,05) of genetic
group x season of birth on AWW was found (Figure
2); the highest AWW of BL kids was found in autumn
(18.1 kg), the one of NL kids was found in winter (14.4
kg), while the one of LL kids was found in spring (12.7

kg).
Adjusted yearling weight
The overall least-squares mean for AYW was 26.6 +

2.5 kg. The AYW of BL kids (32.1 kg) was superior
(P < 0,05) to the one of NL kids (25.7 kg), and both

un total de 258 observaciones. El modelo para el anali-
sis de las caracteristicas de la canal incluy6 solamente
el efecto fijo del grupo genético.

Pesos corporales
Peso al nacimiento

El promedio general de minimos cuadrados del PN
fue 3.3 £ 0.5 kg. Los cabritos BL (3.5 kg) fueron mas
pesados al nacimiento (P < 0.05) que los NL (3.3 kg) y
éstos, a su vez, mas pesados que los LL (3.0 kg, Cuadro
1). En otros trabajos en los que se han evaluado
cruzas con sementales Boer, también ha resaltado la
superioridad de esta raza,'*™ superando también a
cruzas donde han intervenido sementales Nubia.'”!®
El promedio del PN de los cabritos LL se encuentra
en el rango de valores obtenidos por otros investiga-
dores en diferentes tipos de cabritos “locales”, tanto
de México™® como fuera de México.""*" Los cabri-
tos de parto sencillo (3.5 kg) fueron mas pesados al
nacimiento (P < 0.05) que los de parto doble (3.0 kg,
Cuadro 1), ese resultado coincide con la mayoria de
los trabajos en la literatura,”"* y cuyo efecto se puede
explicar porque al momento de la implantacién
embrionaria existe un efecto de acomodo que define
el nimero de puntos de contacto entre el trofoblasto
y el endometrio; a mayor tamano de camada, menores
son los puntos de contacto con el embrién y mayor la
competencia por espacio y nutrimentos en el ttero.”

Se encontré interaccion significativa (P < 0.05) de
grupo genético x tipo de nacimiento en el PN (Figura
1); los promedios de PN de cabritos BL, NL y LL para
nacimientos sencillos y dobles fueron: 3.7 y3.2kg, 3.4
y 3.1 kg, y 3.4y 2.7 kg, respectivamente.

Peso al destete ajustado

El promedio general de minimos cuadrados del PDA
fue 14.4 + 1.8 kg. Los cabritos BL (17.3 kg, Cuadro 1)
tuvieron PDA superior (P < 0.05) al de los cabritos NL
(14.1 kg), que, a su vez, fueron superiores a los cabri-
tos LL (11.4 kg). En otros trabajos con edad similar
al destete se han encontrado promedios semejantes
del PDA, tanto en cabritos BL,?** como en cabritos
NL2:27 y cabritos LL.*** Hubo diferencias significati-
vas (P < 0.05) debidas al sexo de la cria; los machos
fueron superiores (16.5 kg) a las hembras (12.4 kg);
tal resultado es comun en trabajos con cabritos deste-
tados a la misma edad.?*?® Las crias nacidas de parto
sencillo tuvieron mayor PDA (15.1 kg) (P < 0.05) que
las nacidas de parto doble (13.4 kg), resultados simi-
lares han encontrado otros autores,?*?’ que se expli-
can por la competencia que tienen dos crias por la
leche materna, en comparaciéon con las de una cria.
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Cuadro 1

MEDIAS DE MINIMOS CUADRADOS DEL PESO AL NACIMIENTO (PN), PESO AL DESTETE

AJUSTADO (PDA) Y PESO AL ANO AJUSTADO (PAA), SEGUN EL GRUPO GENETICO,

SEXO DE LA CRIA, TIPO DE NACIMIENTO, EDAD DE LA MADRE, Y EPOCA Y ANO

DE NACIMIENTO EN CABRITOS DEL TROPICO SECO DE GUERRERO, MEXICO
LEAST-SQUARE MEANS OF BIRTH WEIGHT (BW), ADJUSTED WEANING WEIGHT (AWW)
AND ADJUSTED YEARLING WEIGHT (AYW), ACCORDING TO GENETIC GROUP, SEX OF KIDS,
TYPE OF BIRTH, AGE OF DOE, AND SEASON AND YEAR OF BIRTH IN KIDS OF THE
DRY TROPIC OF GUERRERO, MEXICO

n BW (kg) Mean + SE N AWW (kg) Mean + SE n AYW (kg) Mean + SE

Genetic group:
Boer x local 73 3.5+0.2° 72 17.3+£24" 38 32.1+3.5°
Local % local 57 3.0+0.3° 57 11.4+3.1° 29 21.1+3.8°
Nubian x local 128 33+0.1° 107 141£2.1° 55 257+3.0°
Sex of the kid:
Female 123 3.2+0.6° 121 124£2.5° 75 23.9+4.1°
Male 135 3.4+05° 115 16.5+2.8" 47 309+5.7°
Type of birth:
Double 113 3.0£0.6" 98 13.4+3.5° 43 24.9£6.5°
Single 145 3.5+05° 138 15.1+3.3° 79 27.5+5.5°
Age of doe:
2 years 41 3.1+£0.7° 39 145+3.7° 19 27.9+6.5°
3 years 81 3.3+£0.6° 72 14.1 +£3.4° 42 252+6.0°
4 years 88 3.3+0.6 84 14.9 £3.3* 39 27.6£6.1°
5+ years 48 3.4£07° 41 14.0+3.7° 22 26.3 +6.5"
Season of birth:
Winter 94 3.1+0.6° 83 13.7+2.8° 39 24.1+£3.5°
Spring 27 3.3+£0.9° 27 14.7 +£3.6° 16 245+3.7°
Autumn 137 3.4+0.5" 126 14.8 £2.3° 67 28.5+2.9?
Year of birth:
2002 143 33+0.5" 140 14.7+£2.9% 80 252 +4.6°
2003 65 33+£0.8" 58 15.1 £3.5° 42 293+7.8°
2004 50 32+0.8" 38 12.5+3.8° WD WD

abe: Means with different letters in the same column are different (P < 0.05). WD: without data. SE: Standard error

surpassed LL kids (21.1 kg, Table 1). In a study done
in Mexico with BL kids, a final weight at ten months of
age superior to the present study was obtained; never-
theless, this result is attributed to better nourishment,
because supplemented feed was given.”* Likewise,
the superiority of diverse crosses with Boer has been
manifested in the final weight at different ages.'>"**
In a study with Nubian x Guadalupe kids in Mexico,
a lower final weight to the one of the present study
was obtained, because this weight was obtained at
an earlier age (ten months).” The AYW from single
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Los PDA de cabritos nacidos en 2002 (14.7 kg) y 2003
(15.1 kg) fueron similares entre si, pero su PDA fue
superior a los nacidos en 2004 (12.5 kg); este efecto
es muy conocido®”?' y se atribuye a efectos climaticos
que generalmente originan cambios en la cantidad y
calidad del alimento en el agostadero.” La covariable
PN tuvo efecto significativo (P < 0.05) en el PDA; por
cada kg de aumento en el PN, el PDA se increment6
en 0.603 + 0.223.

Se encontré interaccién significativa (P < 0.05)
de grupo genético x estaciéon de nacimiento en el
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Figura 1: Efecto de la interacciéon grupo genético x tipo de naci-
miento en el peso al nacimiento.

Figure 1: Effect of genetic group x type of birth interaction on birth
weight.

birth kids (27.5 kg) was higher (P < 0.05) than those
of double birth (24.9 kg). It has been indicated® that
kids preceding from multiple births (therefore, with
a low weight at birth) show compensatory growth and
in few weeks to weaning they equal their weight to
single birth kids; such condition was not present in
this study. Kids born in 2003 had a AYW superior (P
< 0.05) to the one of kids born in 2002 (29.2 vs 25.2
kg).

Significant interactions (P < 0.05) of genetic group
x sex of kid (Figure 3) and genetic group x type of
birth (Figure 4) were obtained. Within each genetic
group males were superior to females, being that dif-
ference greater in BL kids (38.1 vs 27.1 kg), followed
by LL group (24.6 vs 19.8 kg) and finally NL group
(27.6 vs24.5 kg). Likewise, kids preceding from single
birth were superior to double births in the BL (34.2
vs 28.7 kg) and LL (22.8 vs 17.9 kg) groups, but there
were no differences (P > 0.05) in the NL group (25.8
vs 25.6 kg).

Carcass traits
Slaughter weight

The overall least square mean for SW was 26.1 + 4.6
kg at an average age of 417.8 + 23.3 days. Differences
were found (P < 0.05) in SW due to genetic group
(Table 2); the highest values were for the BL (30.4 kg)
and NL (27.0 kg) groups, in contrast to the LL group
(20.8 kg), observing that the BL and NL groups con-
served the weaning advantage. Results from other
studies® ™ in kids crossed with Boer indicate a supe-
rior SW, inclusive at earlier ages; such differences are
explained by a better management, especially in nutri-
tion. The average of NL kids is slightly superior to
the other study®* with crossbred F1 Nubian x Florida
Native kids, this difference is due to the kids slaugh-
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Figura 2: Efecto de la interacciéon grupo genético x estacion de
nacimiento en el peso al destete ajustado.

Figure 2: Effect of genetic group x season of birth interaction on
adjusted weaning weight.

PDA (Figura 2); el mayor PDA de los cabritos BL se
encontr6 en otono (18.1 kg), el de los cabritos NL se
encontro6 en invierno (14.4 kg), mientras que el de los
cabritos LL se encontré en primavera (12.7 kg).

Peso al ano ajustado

El promedio general de minimos cuadrados del PAA
fue 26.6 + 2.5 kg. E1 PAA de los cabritos BL (32.1 kg)
fue superior (P < 0.05) al de los cabritos NL (25.7 kg),
y ambos superaron a los cabritos LL (21.1 kg, Cuadro
1). En un trabajo efectuado en México con cabritos
BL se obtuvo peso final a diez meses de edad superior
al del presente estudio; sin embargo, ese resultado se
atribuye a mejor alimentacion, pues se utilizé comple-
mento alimenticio.”* De igual manera, la superiori-
dad de varias cruzas con Boer se ha manifestado en
el peso final a diferentes edades.'”"™* En un trabajo
con cabritos Nubia x Guadalupe, en México, se obtuvo
un peso final inferior al del presente trabajo, lo cual
se debi6 a que ese peso se obtuvo a una edad menor
(diez meses).*® El PAA de cabritos de parto sencillo
(27.5 kg) fue mayor (P < 0.05) que el de los de parto
doble (24.9 kg). Se ha senalado™ que los cabritos pro-
venientes de partos multiples (por tanto, con bajos
pesos al nacimiento) muestran crecimiento compen-
satorio y que a las pocas semanas del destete igualan
los pesos de los cabritos de parto sencillo; dicha situa-
cién no se present6 en este trabajo. Los cabritos naci-
dos en 2003 tuvieron PAA superior (P <0.05) al de los
cabritos nacidos en 2002 (29.2 vs 25.2 kg).

Se obtuvieron interacciones significativas (P <
0.05) de grupo genético x sexo de la cria (Figura 3)
y de grupo genético x tipo de nacimiento (Figura 4).
Dentro de cada grupo genético los machos fueron
superiores a las hembras, siendo esa diferencia mayor
en los cabritos BL (38.1 vs 27.1 kg), seguida del grupo
LL (24.6 vs 19.8 kg) y finalmente del grupo NL (27.6
vs 24.5 kg). Asimismo, los cabritos provenientes de
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Figura 3: Efecto de la interaccién grupo genético x sexo de la cria
en el peso al ano ajustado.

Figure 3: Effect of genetic group x sex of the kid interaction on
adjusted yearling weight.

tered at a lower age. In reference to LL kids, the value
of SW is similar to the one other authors have found
in local kids from other Mexican regions,””® but it is
even lower to local kids from other countries.* %

Carcass weight

The overall least square means for CW was 11.1 + 2.1
kg. The CW in BL kids was 13.1 kg, followed by NL
kids with 11.9 kg, and both were superior (P <0.05) to
LL kids, which average was 8.2 kg (Table 2). The aver-
age of CW of BL kids is found in the range of values
that have been recorded in other studies with Boer
crosses done under diverse environmental conditions
and production systems, in as outside Mexico.'>'*?!
The CW of NL kids is slightly higher than a value in
a study where kids preceding from Nubian bucks and
Florida Native does were utilized,” but it is very simi-
lar to the one found in other study in which different
crosses were used.””* In relation to LL kids, the CW
average resulted inferior to the obtained values in a
study in Mexico36 and other in Spain.”

Carcass yield

The overall least square means for CY was 43.2 + 3.3
%. No differences were obtained (P > 0.05) for CY
due to the genetic group. The averages were 43.1%,
44.5% and 39.2 % for BL, NL and LL groups, respec-
tively (Table 2). In F1 Boer x local and Boer x French
Alpine crosses similar values have been found,'"
although in other studies also with Fi Boer Kkids
slaughtered at six months of age a higher yield was
obtained, such difference is attributed to the greater
meat capacity of the Boer complementary genotypes,
that were from Spanish, Angora, Feral and Saanen
breeds, besides having better nutritional quality. In
studies with NL Kkids, a slightly higher yield has been
found in relation to other studies.***? Likewise, in
relation to LL kids, there is great variation in the
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Figura 4: Efecto de la interacciéon grupo genético x tipo de naci-
miento en el peso al ano ajustado.

Figure 4: Effect of genetic group x type of birth interaction on
adjusted yearling weight.

parto sencillo fueron superiores a los de parto doble
en los grupos BL (34.2 vs 28.7 kg) y LL (22.8 vs 17.9
kg), pero no hubo diferencias (P > 0.05) en el grupo
NL (25.8 vs 25.6 kg).

Caracteristicas de Ia canal
Peso al sacrificio

El promedio general de minimos cuadrados del PS
fue 26.1 + 4.6 kg a edad promedio de 417.8 + 23.3 dias.
Se encontraron diferencias (P < 0.05) en el PS debi-
das a grupo genético (Cuadro 2); los mayores valores
fueron paralos grupos BL (30.4 kg) y NL (27.0 kg), en
comparacién con el grupo LL (20.8 kg), observando
asi que los grupos BL y NL conservaron la ventaja que
tuvieron desde el destete. Los resultados de otros tra-
bajos™?® en cabritos cruzados con Boer indican PS
superiores, aun a edades menores; tales diferencias
se explican por un mejor manejo, especialmente en
la alimentacién. El promedio de los cabritos NL es
ligeramente superior al de otro estudio® con cabritos
cruzados F1 Nubia x Florida Native, esta diferencia
se debe a que en ese estudio los cabritos se sacrifica-
ron a menor edad. En lo que se refiere a los cabritos
LL, el valor del PS es similar al que han encontrado
otros autores en cabritos “locales” de otras regiones
de México,™ pero todavia es menor al de cabritos
“locales” de otros paises.””™

Peso de la canal

El promedio general de minimos cuadrados del PC
fue 11.1 £ 2.1 kg. El promedio del peso de la canal fria
(PC) fue 11.1 = 2.1 kg. El PC en los cabritos BL fue
de 13.1 kg, seguido por los cabritos NL con 11.9 kg, y
ambos fueron superiores (P < 0.05) a los cabritos LL,
cuyo promedio fue 8.2 kg (Cuadro 2). El promedio



Cuadro 2
CARACTERISTICAS DE LA CANAL DE CABRITOS BOER x LOCAL (BL), LOCAL x LOCAL
(LL) Y NUBIA x LOCAL (NL) SACRIFICADOS AL ANO DE EDAD
CARCASS TRAITS OF BOER x LOCAL (BL), LOCAL x LOCAL (LL) AND NUBIAN x LOCAL
(NL) KIDS SLAUGHTERED AT ONE YEAR OF AGE

BL LL NL
Slaughter weight (kg) 30.4 +5.5° 20.8+1.8° 27.0 + 5.3%
Carcass weight (kg) 13.1+2.7° 82+1.1° 11.9+2.1°
Yield weight(%) 43.1+4.7 392 £2.1° 445425

*b: Means with different letters in the same column are different (P < 0.05).

yields obtained by several authors, mainly due to age
differences in slaughtered kids;***’ nevertheless, the
average is within that range.

It is concluded that genetic group, sex of kid, type
of birth, kids’ season and year of birth, as well as some
genotype x environmental interactions, influenced the
variation of birth weight, adjusted weaning weight and
adjusted yearling weight. In carcass traits, the genetic
group only influenced the variation of slaughter and
carcass weights. In all the analyzed variables, Boer x
local and Nubian x local kids showed higher averages
and were always superior to the local kids; therefore, it
is important to take into consideration the use of the
Boer and Nubian breeds in genetic improvement pro-
grams in this region. Likewise, it is advisable to con-
tinue evaluating these breeds in this region for other
important traits, such as reproductive rate, maternal
ability, resistance to diseases and parasites, including
possible genotype x environment interactions since,
according to Blackburn,* these type of interactions
are important in extensive production systems, that
depend of relatively low levels of economical input,
as is the case of the region in this study. In the spe-
cific case of the Boer breed, the same author points
out that its effective use will depend on the forage
resources as well as the ability of producers to propor-
tionate resources, mainly feed supplements.
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