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Efecto de la linea genética y edad de las reproductoras
pesadas sobre los parametros productivos del pollo de
engorda

Effect of the genetic strain and age of breeder hens on the
productive performance of broilers

José Arce Menocal *
Carlos Lopez Coello**
Ernesto Avila Gonzalez **

Abstract

An experimentwas conducted to evaluate the performance of broiler offspring from two genetic strains at two
ages of the breeder hens. Two thousand and eight hundred mixed one-day-old chicks (1 400 from each strain)
were raised to their 53 day of age. A completely randomized designina2 x 2 factorial arrangement was used
with two hen breeder strains (Avian Farm > Cobb and Cobb > Cobb) at two ages of the breeders (45 and 57
weeks of age) with 7 replicates of 100 birds for each treatment. Results obtained indicate no interaction
between hen breeder strain > breeder age (P = 0.05) for any of the variables evaluated. Data obtained in the
progeny of different strains indicated no significant differences (P < 0.05) in body weight, feed consumption,
feed conversion and total mortality. Chick progeny from different broiler breeder ages showed better results
(P <0.01) regarding body weight (2 395 vs2 343 g) and feed conversion (2.18 vs2.22) from older broiler breeders
(57 weeks) but without differences (P = 0.05) in feed consumption and total mortality. It is concluded that
chicks of older broiler breeders showed better performance on day 53 of age regarding body weight and feed
conversion independently of the broiler strain.

Key words: BROILER BREEDER AGE, STRAINS, BROILER CHICKS.
Resumen

Serealizé un experimento con el objeto de evaluar el comportamiento productivo del pollo de engorda de dos
lineas genéticas a dos edades de las reproductoras. Se utilizaron 2 800 pollitos mixtos de 1 dia de edad (1 400
de cada linea genética), los cuales se mantuvieron en produccion hasta los 53 dias de edad. Se distribuyeron
mediante un disefio completamente al azar, con un arreglo factorial en dos lineas genéticas (Avian Farm x
Cobb y Cobb x Cobb) x 2 edades de las madres (45 y 57 semanas), con siete réplicas de 100 aves cada uno.
Los resultados al final de la prueba no mostraron interaccion (P > 0.05) entre los factores, en ninguna de las
variables estudiadas. Los promedios obtenidos en la progenie de diferentes lineas genéticas no mostraron
efectos significativos (P > 0.05) en el peso corporal, consumo de alimento, conversién alimentaria y
mortalidad general. Por efecto de la edad de las reproductoras se observé diferencia estadistica (P < 0.01) en
peso corporal (2395 vs2343 g) y conversion alimentaria (2.18 vs2.22 g/g), en favor de los pollos que provenian
de las reproductoras de mayor edad (57 semanas), sin mostrar diferencias (P = 0.05) en consumo de alimento
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y mortalidad general al final del ciclo de produccion. Se concluye que la progenie de reproductoras de mayor
edad, manifestaron un comportamiento mejor en el peso corporal y en la conversién de alimento, indepen-

dientemente de las lineas genéticas.

Palabras clave: EDAD DE REPRODUCTORAS, LINEAS GENETICAS, POLLO DE ENGORDA.

try production in the last years has made the

industry one of the most important in the
country, contributing 36% of the farming GNP.: Gov-
ernmental treaties with other countries have forced
the industry to optimize and develop technologies
in all aspects of production in order to remain on the
competitive edge. Broiler chicken production is de-
termined by various important factors such as: per-
sonnel, feed, sanitation practices, management, cli-
matic conditions and the quality of the chick. How-
ever, very little attention is paid to the participation
of the breeder hens despite them having direct ef-
fects on the productivity of their progeny, such as
the weight of the egg, and consequently, the weight
of the chick when it hatches. Genetic selection upon
the breeder hens also manifests itself upon the qual-
ity and porosity of the shell, as well as the yolk’s
composition and chick survival. There characteris-
ticscan show variability between genetic strainsand
the age of the breeder hens. Studies have shown that
the age of the breeder hen has an effect on the
broiler’s production,**and that the addition of lipids
to the diet can have a further effect,>® such that
incrementing the quantity of lipids in the yolk of the
incubated egg favors embryonic development and
allows for greater chick strength during production.
Other interactions with breeder hen age that have
been studied include the percentage of humidity
and temperature required during incubation’® and
the effect that the addition of selenium and vitamin
E in the feed has on the immune response.® The
effect of breeder hen age has been studied in various
climates, at various altitudes and with different types
of feed. Therefore, the objective of this study was to
evaluate the productive behavior of the progeny
from two genetic strains of breeder hens, of two
ages,inacomplete avian farm located in atemperate
climate area of the state of Jalisco, in Mexico.

The study was carried out in the experimental
avian farmfacility located in Charo, Michoacan, Mex-
ico, atan altitude of 1 940 m above sea level and with
an average annual temperature of 17.7°C. Two thou-
sand and eight hundred one-day-old mixed chicks
(1400 from each genetic strain) were kept until their
53 day of age. A completely randomized design in
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mexicana dedicada a la produccién de carne en

los Gltimos afios ha permitido que actualmente
sea una de las ramas pecuarias mas importantes en la
economia nacional, reflejada en la participacion del 36%
en el PIB pecuario.! Los acuerdos gubernamentales con
otros paises obligan aoptimizar y adesarrollar tecnologia
en todas las areas y sistemas de produccion para ser
competitivos. Enlacrianzadel pollodeengorda, influyen
diversos factores importantes como el personal, alimen-
tacién, sanidad, manejo, condiciones ambientales y cali-
dad del pollito; sin embargo, se destina pocaatencion ala
participacion de las reproductoras, a pesar de que tienen
efectos directos sobre la productividad de la progenie,
comoesel pesodel huevoy, por tanto, del pollitoal nacer.
También la seleccién genética realizada en las reproduc-
torasse manifiestaen lacalidad y porosidad del cascarén,
asi como en los componentes de layemay lasobreviven-
cia del pollito; estas caracteristicas pueden variar entre
lineas genéticas y edad de las reproductoras. Se han
realizado estudios que demuestran que la edad de la
reproductora influye sobre la produccién en el pollo de
engorda,** y que la adicién de grasa en la dieta puede
tener un efecto adicional’®al incrementar la cantidad de
lipidosen layemadel huevoincubable, lo que favoreceel
desarrolloembrionarioy permite unamayor fortalezadel
pollito durante la crianza. Otras interacciones estudiadas
conlaedad dereproductorascorrespondenalasconstan-
tesdel porcentaje de humedad y temperaturarequeridos
duranteel procesodeincubacion®oal efectodelaadicion
de selenioy vitamina E en el alimento, sobre la respuesta
inmunoldgica.® El efecto de laedad de las reproductoras,
ha sido estudiado en condiciones diferentes de clima,
altitud y alimentacion; por lo que el siguiente estudio se
llevd a cabo para evaluar el comportamiento productivo
de la progenie de dos estirpes de reproductoras pesadas
comerciales de una explotacion avicola integrada del
estado de Jalisco con dos edades diferentes en condicio-
nes de altiplano.

El trabajo se desarroll6 en una granja avicola experi-
mental localizada en Charo, Michoacén, México; a una
altura de 1 940 msnm con una temperatura media anual
de 17.7 °C. Se utilizaron 2 800 pollitos mixtos de 1 dia de
edad (1 400 de cada linea genética), los cuales se mantu-
vieron en produccion hasta los 53 dias de edad. Se distri-
buyeron mediante un disefio completamente al azar, con
un arreglo factorial 2 % 2; 2 lineas genéticas (Avian Farm

I : I desarrollo dindmico que ha tenido la avicultura



a2 x 2 factorial arrangement was used with two hen
breeder strains (Avian Farm > Cobb and Cobb x
Cobb) attwo ages of the breeders (45 and 57 weeks of
age) with 7 replicates of 100 birds for each treatment.
For all replicates the same vaccination protocol was
followed. Offspring were housed on a cement floor
and water and feed were provided ad libitum. Feed
constituted a flour mixture of sorghum and soy paste,
and covered all the recommended daily necessities
according to Cuca et al.*® Population density was ten
chicks per square meter and only natural lighting
was used.

The variables evaluated at the 53 day of age were:
body weight (g), feed consumption (g), feed conver-
sion (index) and total mortality (%). The percentage of
mortality was transformed for analysis as an arcsine
proportion square-root of the proportion. The variable
results were analyzed using a factorial design where
geneticstrainsand breeder henageswere the factorsto
be considered.*

x Cobby Cobb =< Cobb) > 2 edades de las madres (45 y
57 semanas), con siete réplicas de 100 aves cada una en
cada tratamiento. Para todas las réplicas, se utilizé el
mismo programade vacunacion; lacrianzafueen pisode
cemento y el agua se proporcioné a libre acceso al igual
que el alimento, que fue elaborado en forma de harina
(sorgo + pasta de soya) y cubria por célculo las recomen-
daciones de Cuca etal’ Ladensidad de poblacion fue de
10aves por metrocuadradoyel programadeiluminacion
fue Gnicamente con luz natural.

Las variables evaluadas a los 53 dias de edad fueron:
peso corporal (g), consumo de alimento (g), conversion
dealimento (indice) y mortalidad general (%). El porcen-
taje de mortalidad para su analisis fue transformado a la
proporciénarcoseno raiz cuadradade la proporcion. Los
resultados de las variables fueron analizados a través de
un disefio factorial, en donde las estirpes y edades de las
madres fueron los factores a considerar.™

No se presentd interaccion (P > 0.05) entre los facto-
res estudiados en los parametros productivos y morta-

Cuadrol
PESO CORPORAL (g) A LOS 53 DIAS DE EDAD EN POLLOS DE ENGORDA DE DOS ESTIRPES Y EDADES DE REPRODUCTORAS
LIVE WEIGHT (g) OF BROILERS AT 53 DAYS OF AGE, FROM TWO GENETIC STRAINS AND TWO BREEDER HEN AGES

AvianFarm/Cobb Cobb/Cobb Average
Breederhenage Genetic strain
57 weeks 2392 + 31 2398 + 28 2395 £ 29%
45 weeks 2317 £ 34 2368 £ 20 2343 +37°
Average 2355 + 50 2383 + 282

* Different superscripts indicate significant differences (P<0.01).

** Similar superscripts do not indicate significant differences (P>0.05).

Cuadro?2
CONSUMO DE ALIMENTO (g) A LOS 53 DIAS DE EDAD EN POLLOS DE ENGORDA DE DOS ESTIRPES Y EDADES DE
REPRODUCTORAS
DAILY FEED CONSUMPTION (g) IN BROILERS AT 53 DAYS OF AGE, FROM TWO GENETIC STRAINS AND TWO BREEDER HEN AGES.

AvianFarm/Cobb Cobb/Cobb Average
Breederhenage Genetic strain
57 weeks 5157 £ 51 5129 + 95 5143 £ 75%
45 weeks 5102 + 38 5167 + 31 5134 + 48*
Average 5129 + 52 5148 + 702

* Similar superscripts do not indicate significant differences (P>0.05).
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There was no interaction (P > 0.05) between the
factors studied for productive parameters and mor-
tality in broilers at 53 days of age. The averages
obtained for the progeny of the different genetic
strains did not show significant effects (P > 0.05) on
body weight (Table 1), feed consumption (Table 2),
feed conversion (Table 3) or total mortality (Table 4).
For progeny from breeder hens of different ages
there was a significant (P < 0.01) difference in body
weight, in favor of the chicks that were from older
(57 weeks) breeder hens; there were no differences
(P > 0.05) in feed consumption or total mortality, at
the end of the production cycle.

The yolk sack contains the necessary elements for
optimal embryonic development. Therefore, the nu-
tritional program implemented on the breeder hens
is very important since it has been shown that the
type of lipids and the quantity and adequate supply
of vitamins in their feed is related to offspring quality
and survival.? Increased body weight and better feed

lidad del pollo de engorda a los 53 dias de edad. Los
promedios obtenidos en la progenie de las diferentes
lineas genéticas no mostraron efectos significativos (P >
0.05)enel pesocorporal (Cuadro 1),consumodealimen-
to (Cuadro 2), conversion alimentaria (Cuadro 3) y
mortalidad general (Cuadro 4). Para la progenie de las
diferentes edades de reproductoras se observo diferen-
cia (P <0.01) en el peso corporal y conversién alimenta-
ria, en favor de las aves que provenian de las reproduc-
toras de mayor edad (57 semanas), sin mostrar diferen-
cias (P > 0.05) en consumo de alimento y mortalidad
general, al final del ciclo de produccion.

El saco vitelino contiene elementos necesarios para el
optimodesarrolloembrionario, siendoimportanteel pro-
grama nutricional de las reproductoras, ya que se ha
demostradoqueeltipodegrasa, lacantidad y eladecuado
aporte de vitaminas, en su alimentacion, estan relaciona-
dascon lacalidady supervivenciadel pollito.? Laventaja
sobre el peso corporal y mejor conversion alimentariaen
la progenie de pollitos nacidos de reproductoras de ma-

Cuadro3
CONVERSION DE ALIMENTO (iNDICE g/g) ALOS 53 DIAS DE EDAD EN POLLOS DE ENGORDA DE DOS ESTIRPES Y EDADES DE
REPRODUCTORAS
FEED CONVERSION (g INDEX/g) IN BROILERS AT 53 DAYS OF AGE, FOR TWO GENETIC STRAINS AND TWO BREEDER HEN AGES

AvianFarm/Cobb Cobb/Cobb Average
Breederhenage Genetic strain
57 weeks 2.19 = 0.03 2.17 = 0.04 218 +0.03%
45 weeks 2.23 = 0.02 2.21 = 0.03 222 +0.03°
Average 221 £ 0.04 % 219 £ 0.042

* Different superscripts indicate significant differences (P<<0.01).

** Similar superscripts do not indicate significant differences (P>0.05).

Cuadro4
MORTALIDAD GENERAL (%) A LOS 53 DIAS DE EDAD EN POLLOS DE ENGORDA DE DOS ESTIRPES Y EDADES DE REPRODUCTORAS
TOTAL MORTALITY (%) IN BROILERS AT 53 DAYS OF AGE, FOR TWO GENETIC STRAINS AND BREEDER HEN AGES.

AvianFarm/Cobb Cobb/Cobb Average
Breederhenage Genetic strain
57 weeks 8.68 = 3 824 + 2 8.46 + 27"
45 weeks 838 + 2 6.89 + 1 763 2%
Average 853 + 2% 756 £ 22

* Similar superscripts do not indicate significant differences (P>0.05).




conversion in chicks born from older breeder hens is
well documented.’** The presentstudy confirmsthese
findings; broilers from older breeder hens had great-
er body weightand feed conversion, regardless of the
genetic strain, which showed no difference in pro-
ductive parameters for broiler hens. In the past, re-
ports have shown that there is greater mortality in
chicksfromyounger breeder henswhen compared to
those born from older hens; in this study mortality
was similar for both.’*There are various reasons that
back-up the benefits of progeny from adult breeder
hens, such as greater efficiency in transferring essen-
tial nutrients for embryonic development, thus al-
lowing the chicks to start off with less metabolic
deterioration.® It is important to point out that the
yolk sack has other properties apart from providing
nutrients during the last phases of embryonic devel-
opment and during hatching, it also has the capacity
to transfer cells that migrate towards bone marrow,
the cloacal bursa and thymus, thus conveying the
ability to produce antibodies or cellular immunity, °
resulting in a better survival response during early
growth phases.®

The weight of the egg and the chick at hatching
are affected directly by the breeder hen. Both have a
significantinfluence upon the broiler’s final produc-
tion outcome, as well as on some indirect factors,
such as the width and porosity of the shell and
albumin quality, both of which diminish as the breed-
er ages, independent of egg weight.*® The shell fac-
tors, in turn, affect the embryo’s gaseous inter-
change.? Due to this it is recommended that eggs
from younger breeders be in conditions of less hu-
midity and increased incubation temperatures to
allow the loss of liquids from the egg and thus favor
gaseous exchange, since these eggs have firmer al-
buminand aless porous shell. On the other hand, in
eggs from older breeders it is recommendable to
lower the temperature and increase humidity since,
due to greater albumin fluidity and shell porosity,
the loss of liquids from the egg is greater.”®

From the results of this study it is concluded that
progeny fromolder breeder hens manifest better body
weightand increased feed conversion, independently
of the genetic strain, which showed no difference in
broiler productive parameters.
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