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SUMMARY

This study evaluated early growth and plasma
hormonal profile in exotic strains of broiler and
Nigerian indigenous chicken. A total of 1200
hatching eggs, 300 each from four strains of
chicken were used for this study. The strains
included the Nigerian indigenous chicken (NIC),
the Arbor acre, Hubbard, and Marshall broiler
strains. Chicks weights were monitored weekly.
Blood samples were collected at hatch (day-old),
weeks 1, 2, 3 and 4 post-hatch for triiodothyronine
(T,) and corticosterone level determination. The
chicks were randomly distributed into four rearing
pens for a 28-d assessment of growth rate.
Results showed that the body weights (g) in the
broiler strains were higher than that of the NIC
throughout the rearing period. There was no
significant difference (p>0.05) in the levels of T,
at day-old and at week 1 until later in the growth
phase. Corticosterone levels did not differ
significantly at day-old but became different from
week 1 post-hatch. The levels of T, were not
statistically different in the first week of growth.
In the second week of post-hatch growth, there
was a statistical difference in the levels of T,
among the four strains of chicken. The level in the
NIC was comparable (p<0.05) to those of Arbor
acre and Marshall strains. The level in the Hubbard
was significantly lower than that of the NIC, Arbor
acre and Marshall. In the third week of growth, the
levelin the NIC was similar to that of Marshall strain
and higher than those of Hubbard and Arbor acre
strains. This study showed that at hatching, there
was no difference (p>0.05) in the metabolic rate
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and the stress level among the strains of chicken
as shown by the levels of T, and corticosterone
respectively. The day-old chick weight and the
weights in subsequent weeks post-hatch were
smaller in the NIC than the broiler strains possibly
as a result of low hatching weight. The early
growth difference could not be explained by
physiological parameters such as T, and
corticosterone. However, the differences in post-
hatch physiological and metabolic parameters may
be due partly to genetic differences.

RESUMEN

En este estudio se evalu6 el crecimiento juvenil
y perfil de hormonas plasmaticas en cepas exo-
ticas de broilers y pollos nigerianos, empleando un
total de 1200 huevos eclosionados, 300 de cada
una de las cuatro lineas estudiadas. Las lineas
estudiadas fueron Pollo Indigena Nigeriano (NIC) y
las lineas Arbor Acre, Hubbard y Marshall. Se-
manalmente se controlé el peso y se tomaron
muestras de sangre a la eclosion (1 dia) y sema-
nas 1, 2, 3y 4 de vida para la determinacién de
triyodotironina (T3) y corticosterona. Los pollos
fueron distribuidos al azar en cuatro jaulas de cria
para evaluacion del crecimiento en 28 dias. Los
resultados mostraron que el peso en las lineas de
broilers fueron mayores que en los pollos NIC en
todo el periodo. No hubo diferencias significativas
en los niveles de T3 a 1 dia de edad y semana 1
hasta el final de la fase de crecimiento. Los niveles
de corticosterona no variaron en el dia 1, pero se
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hicieron diferentes desde la semana 1. Los niveles
de T3 no fueron diferentes en la primera semana
de crecimiento. En la segunda semana de creci-
miento hubo diferencias entre las cuatro lineas
estudiadas. El nivel en NIC fue conmparable al de
las lineas Arbor Acre y Marshall. El nivel enlalinea
Hubbard fue inferior al de NIC, Arbor Acre y
Marshall. En la tercera semana de crecimiento, el
nivel en NIC fue similar al de Marshall y superior al
de Hubbard y Arbor Acre. El estudio demostré que
a la eclosion, no hubo diferencias en la tasa
metabolica y nivel de estrés entre las cepas
estudiadas como se comprueba por los niveles de
T3 y corticosterona respectivamente. El peso de
los pollos de un dia y el peso en las siguientes
semanas fueron mas bajos en los pollos NIC. Sin
embargo, las diferencias en los parametros fisio-
l6gicos y metabdlicos en el crecimiento juvenil,
pueden ser parcialmente debidas alas diferencias
genéticas.

INTRODUCTION

Nigerian indigenous chickens like the
improved breeds have a sigmoid growth
patternwith differencesin growthratesand
feed efficiency (Nwosu, 1979). Oluyemi
(1979) stated that Nigerianindigenousfowl
isextremely well adapted to thetropics, and
al so resistant to poor management and feed
restrictions. The assessment of the growth
pattern is of importance as a result of its
practical implications.

I ndigenous chickens constitute 80 % of
the 120 million poultry found in Nigeria
(Fayeye et al., 2006). The indigenous
chickensare assets of poor peoplelivingin
rural areasin Sub-Saharan Africa, especially
Nigeria. Gueye (2003) reported that the
indigenous chickens represent about 98 %
of thetotal poultry numberskeptin Africa.
Annually the native chicken has however
remained largely unimproved (Oluyemi and
Roberts, 2000). Adedeji et al. (2006) reported
that several attemptshave been madeinthe
past by theNigerian government toimprove
the performanceof theindigenouschickens
as aresult of their potential as a source of
meat to reduceanimal protein deficiency in
the country. However, the attempts did not

yield the desired result because there was
no proper articulation and involvement of
animal breeders. It is imperative that the
improvement of thegrowth of thesebirdsbe
doneto meet theproteinneedsof theNigerian
popul ace.

There is however, a paucity of infor-
mation onthe growth trajectory and hormo-
nal profile of the indigenous chicken in
Nigeriaunlike the exotic strains. Thelocal
chickensareal so beingimproved alongside
different lines. It is not clear whether the
eggs should be incubated using the same
protocol as established for either broiler or
layer type of chickens. An egg failing to
hatchisaconsiderableenergeticlossto the
bird that laid it as well as to those that
incubatedit (Walter 1982). Itisalsobelieved
that exoticbroilersperform better intermsof
body weight and growth under Nigerian
climate compared to the Nigerian local
chicken. Thereisalsoadearth of information
on the comparative study of these exotic
strains with the local chicken in order to
ascertain the underlying genetic or physio-
logical reasonsfor thedifferencein perfor-
mance. Thenull hypothesisfor thisstudy is
that the difference may not only be due to
genetic reasons but also to other physio-
logical and incubation conditions. Proper
understanding can be obtained through the
study of their developmental trajectory and
the comparative measurement of different
physiological parameters with the exotic
strains.

MATERIALS AND METHODS

EXPERIMENTAL DESIGN

A total of 1200 eggs (300 eggsfromeach
of Hubbard, Marshall and Arbor acrestrains
of broiler and one Nigerian indigenous
chicken) were used for this study. The
hatching eggs for the three exotic strains
were purchased from commercial farmsin
Nigeria Thehatching eggsfromtheNigerian
indigenous chicken (NIC) were purchased
from the Department of Animal Breeding
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and Genetics of the University of Agri-
culture, Abeokuta. Prior to incubation, the
eggs were individually numbered and
weighed. Theageof thelayer breeders’ was
43 weeks. The hatching eggs were stored
for 1 day before setting for incubation.

DETERMINATION OF EGG QUALITY CHARAC-
TERISTICS

Ten eggs from each of the strains of the
chickenwererandomly selected for external
eggquality study. Thefollowing parameters
weredetermined:

The egg weight was measured with an
electronic balance to the nearest 0.01 g.

Shell thickness was measured after
removing the internal membranes of the
eggshell. A precision micrometer was used
tothenearest 0.01mm. M easurementswere
taken at the three regions of the shell and
the means were calcul ated.

Shell weight was measured after remo-
tion of content and air-drying using an
electronic balance.

Albumen height was measured using
P6085 spherometer (tripod micrometer) with
0.01 mm accuracy in aflat dish.

Y olk weight wasmeasured, after carefully
removed, on an electronic balance

Haugh Unit (HU): TheHU wascal culated
using the values obtained for egg weight
and albumen height as expressed by Haugh
(1937) intheformular shown below:

HU = 100 log (H + 7.5 — 1.7W°37)

where:
H=albumen heightin mm;
W= egg weight in gram.

INCUBATION PROTOCOL

Single Stage Western® Incubator was
used for setting of theeggsat atemperature
of 37.8°Cand 60 %relativehumidity (R.H)
with oxygen concentration of 20 %. At day
19R.H. wasincreasedto 70 %. Towardsday
21 when chicks were likely to hatch, R.H.
was reduced to 60 %.This was to allow
chicksto dry off before being taken out of

the hatcher. Turning of eggs was auto-
matically done by theincubator at an angle
of 90° hourly until day 18. Turning ensures
even distribution of nutrients and prevents
adherent of embryo to egg shell.

POSTHATCH MANAGEMENT

Prior tothelast day of incubation period,
the brooding pen was washed, disinfected
and covered with polythene nylon to
prevent heat |oss. The feedersand drinkers
werewashed and disinfected. Thebrooding
pen floor wasllittered to an even depth of 8
cm with wood shavings. Feeders, drinkers
and heat source (el ectric bulb and kerosene
stoves) wereprovided. Chickswerebrooded
at atemperature of 35 °C at one day of age.
Thetemperaturewasreduced gradually until
the birds developed enough feathers. The
temperature was reduced gradually by
reducing heat supply and opening up theside
covers.

BLOOD SAMPLING AND HORMONE LEVELS
DETERMINATION

Atday 0, 7, 14, 21, and 28 of post-hatch
growth, 10 chicks per strain were selected
and blood sampleswereaspirated fromwing
veinorjugular veinusing 2ml syringe. The
blood samples were put in to heparinized
tubes to avoid blood clotting. The blood
sampleswerecentrifuged at 3000 revolution
per minute(r.p.m.) for 10 minutesto separate
blood plasma. The plasma samples were
labeled for identification and later frozen at
the temperature of —20 °C until ready for
analysis to determine the levels of corti-
costerone and tri-iodothyronine (T,) using
radio immunoassay (RIA) technique as
described by Darras et al. (1992). The
analysiswascarriedoutinK.U. Laboratory
of Livestock Genetics, Immunology and
Physiology, Leuven, Belgium.

RATION FORMULATION
A single ration was formulated for the
chicksto meet the nutritional requirements
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of broiler chicks at starter phase. The
compositionisshownintablel. Water and
feed were provided ad libtum.

CHICKS WEIGHT MEASUREMENT (G)

Thechicksweretaggedfor identification
purpose. Theinitial body weightsweretaken
while subsequent body weights were
recorded on weekly basis.

EXPERIMENTAL DESIGN
Theexperiment wasaCompl etely Rando-

Tablel.Compositionof thestarter diet. (Com-
posicion de la dieta de iniciacion).

Incorporation rate (%)

Ingredients
Maize 52.00
Soya meal 19.25
Groundnut cake 12.70
Fish meal (72%) 5.00
Wheat offal 5.00
Bone meal 3.00
Oyster shell 2.00
*Premix 0.25
Salt 0.25
Methionine 0.25
Lysine 0.30
Total 100

Calculated analysis
Metabolizable energy (MJ/kg) 12

Crude protein(%) 22.80
Crude fibre 3.10
Calcium 1.69
Lysine 1.52
Phosphorus 0.6

Methionine 0.77
Ether extract 4.01

1 kg of premix contains: vitamin A: 10 000 000 1U;
vitamin D3:2000000 |U; vitamin E: 20 000 IU; vitamin
K: 2250 mg; thiamine B1: 1750 mg; riboflavin B2:
5000 mg; pyridoxine B6: 2750 mg; niacin: 27 500
mg; vitamin B12: 15 mg; pantothenic acid: 7500 mg;
folic acid: 7500 mg; biotin: 50 mg; choline chloride:
400 g; antioxidant: 125 g; magnesium: 80 g; zinc:
50g;iron: 20 g; copper: 5 g; iodine: 1.2 g; selenium:
200 mg; cobalt: 200 mg.

mized Design (CRD). The model is shown
below:
Model

Yi=n+ T+,

Y,= Observed value of dependent variable;
u= population mean;

T= effect of i, strains of chicken;

L= residual error.

STATISTICAL ANALYSIS

All the data collected were subjected to
Analysisof Variance(ANOV A) andthemean
differences were separated using Duncan
Multiple Rangetest using SPSS(1992).

RESULTS

Tablell showsthequality characteristics
of the eggs of the exotic chickensand those
of theNIC. Themean eggweight of theNIC
was comparable to Marshall broiler strain
(p>0.05). The initial weights of eggs at
setting were higher for the Arbor acrestrain
than that of the other strains. The shell
weights were not significantly different
(p>0.05) among the strainsbut the NI C had
the least value. Albumen weight varied
significantly (p<0.05) among the strains of
chicken. Arbor acre had the highest value
(38.40g) whiletheNIC had thelowest value
(29.92). Albumen height was significantly
higherintheNIC (p<0.05) while Arbor acre,
Marshall and Hubbard strains had similar
albumen height. Yolk weight varied with
strains. TheNICwascomparableto Marshall
and Hubbard broiler strainswhilethe Arbor
acre had significantly higher yolk weight
(p<0.05). Shell thickness was not signifi-
cantly different among thestrainsof chicken
considered. Haugh Unit was significantly
higherintheNIC (p<0.05) whileall thebroiler
strains had similar values.

GROWTHRATE

Tablelll showstheday-oldchick weight
(g) and the body weight of the growing
chicksamongthreestrainsof exoticbroilers
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Tablell. Egg quality characteristics of different strains of chicken. (Caracteristicas de calidad

de los huevos de cuatro lineas de pollos).

Egg quality Characteristics

Strain EW AH AW YW ST HU

Arbor acre 62.14+5.58 3.35+0.19" 38.40+ 4.18% 17.88+2.05° 0.38+0.47 47.65+0.59°
Marshall 54.62+3.03 2.99+0.43" 33.92+1.92° 15.22+0.99° 0.39+0.06 47.76+6.43"
Hubbard 55.92+2.08" 3.46+0.82" 35.38+1.26% 14.64+2.39> 0.39+0.49 51.86+14.14°
NIC 49.36+4.47¢ 4.49+0.41* 29.92+3.14¢ 14.50+1.35° 0.35+0.55 71.98+3.06%

EW=egg weight (g); AH=albumen height (mm); AW= albumen weight (g); YW=yolk weight (g); ST=shell

thickness (mm); HU= haugh unit (%).

aemeans with different superscripts differ significantly along the same column (p<0.05).

and Nigerian indigenous chicken in succe-
ssive weeks after hatching. The NIC was
significantly smaller (p<0.05) thanthebroiler
strainsinbody weight throughout theweeks
of measurements. The weight at 1-day-old
wassignificantly differentamongthestrains
considered. Hubbard had the highest value
while the local chicken had the lowest. In
thefirstweek of growth, Arbor acre, Marshall
and Hubbard strains had similar values in
the weights of the chicks but significantly
higher (p<0.05) than that of the NIC.
Likewise, in the second week of growth,
there was a significant difference in the
growth rate of the four strains of chicken.
Arbor acre, Hubbard and M arshall had simi-
lar values higher than the NIC. Therewasa
slight change in the trend in the third week
of growth. Thebody weight inthe NIC was

still smaller than those of the Arbor acre,
Hubbard and Marshall strains. The broiler
strainshowever differed significantly intheir
body weight. Arbor acre strain was com-
parable with Marshall but higher than that
of the body weight of the Hubbard strain.
Marshall and Hubbard strainswerehowever
comparable. In the fourth week of growth,
the body weight of Arbor acre was higher
than those of Hubbard, Marshall and the
NIC. Marshall and Hubbard were compara-
blebut higher that of theNIC. Overall body
weight increased significantly at every
successiveweek inall strains (p<0.05).

PLASMA HORMONES

Triiodothyronine (T )
The triiodothyronine (T,) levelsin the
four strains of chickenin successive weeks

Tablelll. Bodyweight (g) infour strainsof chicken in successiveweeksafter hatching. (Peso
corporal en cuatro lineas de pollos durante las semanas siguientes a la eclosion).

Week
Strains 0 1 2 3 4
Arbor acre 40.23+2.10° 84.99+12.072 180.25+27.26%  315.67+51.33%  487.32+85.702
Marshall 35.07+2.21¢ 83.40+8.802 179.64+22.27%  293.02+34.62%>  435.54+56.41°
Hubbard 48.59+4.092 89.68+10.732 165.19+24.108  279.15+41.07° 427.25+7.50°
NIC 31.89+3.70¢ 51.21+8.31° 94.36+17.15° 142.25+28.55¢  202.23+43.66°

a®Means on the same column with different superscripts, differ (p<0.05).

NIC= Nigerian indigenous chicken.
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TablelV. Plasmatriiodothyronine(T,) levels(ng/mL) in four strains of chickenin successive
weeksafter hatchi Ng. (Triyodotironina plasmatica en cuatro lineas de pollos en las semanas siguientes

a la eclosién).

Week
Strains 0 1 2 3 4
Arbor acre 0.28+0.21 1.44+0.33 1.55+0.622 1.05+0.21° 0.67+0.25°
Marshall 0.18+0.17 1.58+0.23 2.09+0.66 2 1.48+0.58% 0.81+0.30°
Hubbard 0.20£0.15 1.60+0.20 0.83+0.20° 0.71+0.19¢ 1.04+0.15%
NIC 0.25+0.17 1.59+0.42 1.62+0712 1.95+0.822 1.340+0.652

a®Means on the same column with different superscripts, differ (p<0.05).

NIC= Nigerian indigenous chicken.

after hatching arepresentedintable | V. At
day-old, therewasno significant difference
inthelevelsof T,among the four strains of
chicken compared. Thelevelsof T wasnot
statistically different in the first week of
growth. In the second week of post-hatch
growth, therewasastatistical differencein
the levels of T,amongthe four strains of
chicken. Thelevel intheNIC wascompara-
ble (p<0.05) to those of Arbor acre and
Marshall strains. The level in the Hubbard
wassignificantly lower thanthat of theNIC,
Arbor acreand Marshall. In the third week
of growth, thelevel intheNICwassimilar to
that of Marshall strain and higher than those
of Hubbard and Arbor acre strains. In the
fourth week of post-hatch growth, thelevel

of T,intheNICwassimilar (p<0.05) tothat
of Hubbard strain but higher than those of
Marshall and Arbor acrestrains. Thelevels
in Arbor acre and Marshall strains were
comparable.

PLASMA CORTICOSTERONE

TableV showsthecorticosteronelevels
at day-old and subsequent weeks after
hatching. At hatch, corticosterone levels
were not different among the strains of
chicken. On the seventh day however, the
levelswere statistically different (p<0.05).
The concentration in the NIC was higher
than those of Arbor acre, Hubbard and
Marshall strains. On the second week of
growth, thelevel inthe NIC remained high

TableV. Plasma corticosteronelevels (ng/mlL) in four strains of chicken in successive weeks
after hatching. (Corticosterona plasmatica en cuatro lineas de pollos en las semanas siguientes a la

eclosion).

Week
Strains 0 1 2 3 4
Arbor acre 18.25+5.54 8.87+3.97° 13.18+6.30° 5.09+2.22° 4.50+2.55°
Marshall 36.04+21.52 12.06+6.91° 9.35+5.12° 4.71+£2.30° 1.76+0.60°
Hubbard 18.45+7.27 9.07+2.88° 32.61+£13.522 18.64+11.242 11.03+6.582
NIC 28.32+8.69 45.49+19.122 31.71+18.062 5.30+£2.97° 6.29+4.63*

a®Means on the same column with different superscripts, differ (p<0.05).

NIC= Nigerian indigenous chicken.
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but comparablewith that of Hubbard strain
and higher than those of Arbor acre and
Marshall strains. Onthethird week of growth,
therewas ashift in the trend. The corticos-
teronelevel intheNICwascomparablewith
Arbor acre and Marshall strains. The level
in the Hubbard strain remained higher
(p<0.05). On the fourth week the levelsin
the NIC and Hubbard strain were similar
(p<0.05) and higher than those of Arbor
acre and Marshall.

Discussion

Data from this study showed that day-
old chicks weights were significantly
different amongthefour strainsconsidered.
This contrasts with the findings of Tona et
al. (2004) despite the difference in initial
egg weight used. The smaller body weights
of the NIC observed at different weeks of
this experiment may be due partly to the
genetic make-up of thebirds. Therewasno
consistency in the day-old chick weight
and early performance up to seven daysin
thetwo strains of the broilers. Thisiscom-
parablewiththereport of Tonaet al. (2003)
who observed variation in the juvenile
growth of chicks. NIC however showed a
consistency up to seven day. There is a
paucity of information onthe comparison of
juvenile growth of chicks from different
strainsof chicken. Thedifferenceingrowth
is probably due to the difference in
physiological processes in the different
strains. Wilson (1991) reportedthat every 1
g increase in hatch weight resulted in an 8
to13gadvantageinbroiler market weightin
the 1980s. Thisemphasizestheimportance
of matching incubation conditionsto allow
foroptimal broiler growth duringincubation.
Scheuermann et al. (2003) compared chick
growth and muscle development in 8 strain
crossesand suggested that different growth
curvesexistamongcommercially available
strain crosses.

Thedifferencesinthegrowthsrecorded
inthisstudy is consistent with the findings
of Tonaet al. (2004). Powel and Bowman

(1964) reported a positive correlation
between a day-old chick weight and post-
hatch growth. From the second week
onward, the growth rate was highest in the
Arbor acre strain.

Because the end of 7 day of rearing is
often considered as the true starting point
for production and that the chick body
weight between 7 to 10 day hasbeen shown
to linearly related to the body weight at
slaughter age (Decuypereetal., 1979; Tona
etal., 2003), performanceuptofour week s
of agewasconsideredtobeagoodindicator
of the the difference in the NIC and the
broiler strainsin thisstudy. Thisiscompa-
rablewiththefindingsof Tonaet al. (2004)
who reported that only sevento ten-day old
chicks onwards are are correlated with
slaughter age weight.

The plasma T, levels observed in this
study isin line with the reports of Tona et
al. (2003), Decuypere et al. (1979) and
Careghi et al. (2005). Theseauthorsreported
that thyroid hormonesincreased from day-
old until day 7 post-hatch. The differences
in the thyroid hormone levels suggest
differential metabolic rateamong strainsat
different stages of development. The NIC
had significantly higher levels than the
Hubbard and Arbor acre strains at week 3
and week 4 and hence a higher metabolic
rate. The higher metabolic rate recorded in
theNICinthisstudy pointstothefact these
birdscould cope better than the exotic broi-
lers. This may be because the indigenous
chickens are more adapted to the tropics.

Corticosterone is the main hormone
associated with stressin chickens(Curtiset
al., 1980). Itsconcentrationin plasmarises
under stressful conditions. Thesimilarity in
the levels of plasma corticosterone obser-
ved at day old in all the strains of the birds
used in this study indicates that they were
not yet stressed and the environmental
influence had not been imposed on them.
Anincreasein plasmacorticosteronelevels
with increasing age of chicks up to 7-day-
post-hatch has been reported (Tonaet al .,
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2003; Wiseand Fry,1973; Tonaet al ., 2005).
In agreement with these previous studies,
our results show increasing concentrations
of corticosterone up to 7-day-post-hatch in
the NIC. Suprisingly, the broiler strains
deviated fromthis. Theinconsistent pattern
of thelevel sof plasmahormoneobservedin
the broiler strainsin this study may be due
to the fact that their adaptation to stress
was poorer than that of the NIC.

CONCLUSION

Thisstudy showed that theday-old chick
weights and the weights in subsequent
weeks post-hatch were smaller in the NIC
than the broiler strains possibly as a result
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