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Abstract

Two hundred and six day old Fulani Ecotype chicks (FEC) were used to investigate the efject of feeding
two types of diet (Chick starter diet and Broiler starter diet formulated to meet standard nutritional
requirement of pullets and broiler chicks) on growrth wraits and performance from 0 to 8 weeks. The
Brotler starter diet coniained 23% Crude Protein (CP) and 3000Kcal/kg Metabolizable Energy (ME),
and the Chick starter diet contained 21% CP and 2800Kcal/Kg ME. The growth traits measured were
body weight (BW), body length (BL), body girth (BG), wing length (WL), thigh length (TL), drumstick
length (DL), keel length (K1), and shank length (SL),” while chicks performance were estimated from
feed intake, feed efficiency, growth rate and weight gain. Average body weight of chicks fed broiler
starier diet were significantly (P<0.05) higher from week I to 8. Chicks fed broiler starter diet
exhibited numerically higher BL, BG, WL, TL, DL and KL than those fed chick starter diet at all ages
and differences were significant (P<0.05)at some ages. Chicks fed broiler starter diet significantly
(P<0.05) consumed more feed at week 1 and 2, and they gained more weight than those fed chick
starter diei from 0to 4 weeks (120.51 vs. 97.89g), and 5 -8 weeks (255. 11vs. 239.13g). Feed efficiency
in chicks fed broiler starter diet was relatively higher by 13.21% than observed in those fed chick
starter diet from day old to 4 weeks and this translated to faster growth rate during the period in the
former group (34.30% vs.32.67%). This study shows that the broiler starter diet produced superior
growth iraits and better feed efficiency in Fulani Ecotype chicks.
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Introduction 75g (FAO, 1997). Low intake of animal
Poultry meat is one of major protein sources protein diminishes the capacity for most
in the diet of Nigerians and most human activities as manifested in reduced
developing countries. In an cffort to productivity, high infant mortality and
supplement the ever increasing demand for susceptibility to various types of
animal protein, poultry production must be devastating diseases which are rampant in
intensificd and coupled with improvement developing countries (Okubanjo. 1990).
and development of local or indigenous However, to meet the demand for animal

poultry stocks. One of the advantages of protein in Nigeria, improved breeds of
poultry production is the ability to attain chicken from developed countries which

maximum growth level within a relatively require expensive imported inputs
short period of time and capacity to provide dominate the commercial poultry sector
the required animal protein for healihy and yet, sustainability of this improved
growth to its consumers. In developing exotic breed under poor economic
countries the average daily animal protein condition and high exchange rate is pushing

intake 1s 20g, which is below the most farmers away from poultry
recommended optimal daily requirement of production, and consequently leading to
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increase in price of poultry products.
The Nigerian local chickens are diverse in
origin, separated by geographical locations
and are referred to as ccotypes. They are
known for their adaptation and superiority
in terms of their resistance to endemic
discases and other harsh environmental
conditions (Nwakpu ef al., 1999), but very
low in productivity compared to the exotic
stocks. They are highly unimproved and
raised under little or no input on free range
extensive systern (Oluycmi and Roberts,
1979). It is very common to feed all local
poultry stock with just any available feed
apart from whatever they are able to pick on
the range in the scavenging system and
determination of their nutrient requirement
versus intake satisfaction for growth and
production performance is difficult.
Therefore, investigating thc actual
performance of these indigenous poultry
under varying environmental and
management conditions is important as this
could reveal their actual production
potential as stated by Pederson (2002).
Fulani Ecotype chickens are onc of the
indigenous chicken types in Nigeria, and
have been reported to have great potentials
for genetic improvement in growth and
reproductive performance (Atteh, 1990;
Tiamivu, 1999; Olori, 2000; Fayeye et al.,
2005, Odetunde, 2007; Sola-Ojo and
Ayorinde, 2009). Investigating Fulani
Ecotype chicken (FE) for ability to perform
under a defined environmental and
management conditions is one way that will
help in the improvement of this class of
chicken for meat and egg production.
In view of the fact that body parts contribute
to overall body weight in chicken
(Maciejowski and Zieba ,1982), and live
weight changes are more valid reflections
of growth in young animals than matured
animals (Jack, 1995). Adeniji and Ayorinde
(1990) suggested that measurement of body
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weight, height and body parts are better in
judging the overall performance of an
animal than using body weight alone. A
study of the effects of different dictary
composition on the rate of growth and
development of body parts in Fulani
ccotype chicks will be relevant in any
programme design to improve this class of
chicken. The present study was therefore
designed to determine the performance of
the Fulani Ecotype chicks when fed
commercial diet optimized for broilers and
pullets in terms of body weight and linear
body measurements which include, body
length, wing length, keel length, drumstick
length, shank length and diameter.
Materials and Method

Origin of Experimental birds and
Experimental design: A total of two
hundred and six (206) day old Fulani
Ecotype chicks werc obtained through
incubation and hatching of Fulani Ecotype
epgs from three different Fulani Kraals
(Oke-Ode, Oke-Ose, and Malete) in Kwara
State.

Management of Experimental bipds and
Experimental Design: The chicks were
wing tagged on arrivals and randomly
assigned into two treatment groups cach
replicated five times (Twenty birds per
replicate) from day old to eight weeks age.
they were brooded and raiscd intensively in
a chicken metabolic cages set up
comprising 20 compartments. The cage was
hecated using electric current with closc
monitoring for proper heat regulation
during brooding from day old to 4 wecks,
and the birds were raised at room
temperature thereafter. All nccessary
vaccination and mcdication were given to
birds as and when appropriate.
Experimental Diet

The Fulani Ecotype chicks were placed on
two different diets (Broiler starter and chick
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starter diet) from day old to eight weeks.
The two commercial diets used 'broiler
starter and chicks starter mash' were
confirmed to conform with Nutrient
Requirement Table of the NRC (1994)
according to the product labeled and they
were purchased from a reputable animal
feed producer in llorin. The feed sample
were subjected (o proximate analyses
according to method of AOAC (1992) ,
while the Metabolizable energy (ME) was
calculated from the proximate composition
of the feed and the values obtained are
shownin Table 1.

Data Collection:

Body Weight (BI¥): Body weight in gram
(g) were measured and recorded two
decimal places. BW was taken by use of a
sensitive Scout 11 electronic weighing scale
(600g) capacity from day old to 3 weeks,
while Skg Camry Scale was used thereafter.
Body Length (BL): Body length was
measured as the distance from the nostril to
the pygostyle in centimeter (cm) with a
measuring fape carefully stretched along
the neck of the bird through the back to the
tip ol'its pygostyle.

Body Girth (BG): Body girth was taken as
the distance in centimetre (cm) units
covered when a tape measure was looped
round the region of the breast, taking care to

run the tape under (rather than over) the
wing. ; .

Shank Length (SL): The shank length was
taken as the distance in centimeters (cm)
between the foot pad and the hock joint,
measured by use of a set of Vernier caliper.
Shank Diameter (SD): The shank diameter
was measured using a pair of Vemier
calliper at the middle of the left shank of
each bird.

Thigh Length (TL): Thigh length was taken
as the distance between the tip of the tarsus
and the ball joint, measured in centimeter
(cm) units by use of a tape rule.

Wing Length (WL): Wing length was taken
as the distance from the humerus-coracoid
junction to the distal tip. of the phalanges
digits, measured in centimeter (cm) units by
use of'a tape rule.

Feed Intake (FI): This was obtained as the
difference between total feed supplied and
the remaining / left over at the end of the
week.

Feed Efficiency (FE). Feed efficiency was
measured as the amount of weight gain over
a period of time divided by feed intake over
the same period expressed in percentage.
Growth Rate: For body weight (g), Growth
rate/potential for 1 to 4 week and 5 to 8
week periods were determined by use of an
adapted version of the formula of

Table | Percentage proximste composition and ealeulated Metabolizable energy of the diets

Broiler starter diets (%)

_l:ompmsirin'n- Chicks starter diets (%)
Maisture leucm 7.20
Dry Matter 92 .80
Crude Protein 2112
Crude Fibre 485
Ether Extract 315
Toiwl ash 567

Membolizable Energy

2800Kcal/ke

6.25

4.02

200Kl kg
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Maciejowski and Zigha (1982),
I=[(T2-T1)/(T2+ T1)2]x 100

Where: _

I=Growth rate per unit period (%).

T1= Average initial reading for the stated
period (g)

T2= Average final reading for the stated
period(g)

Statistical Analysis:

All data obtained were subjected to
Analysis of Variance by use of SPSS
Version 17 (IBM SPSS). Significantly
different means (p<({.05) were separated by
use of the Duncan's multiple Range
procedure option in PSS and the following
statistical model wus applied to examine the
effect of diet type on growth traits and feed
intake:

Yi=utate,

Where Y, = growth traits
p=overall mean
a, =effect of i" diet (chick starter or
broiler starter)
e,=random residual error.

Results and Discussion

In this study, there was no significant
(P>0.05) difference in the hatch weight of
the chicks, but after one week of intensive
management significant differences
(P<0.05) existed in body weight and
quantity of feed consumed by Fulani
Ecotype chicks fed broiler starter diet and
those on chicks diet (Table 2). Those fed
broiler starter et were 27.59 percent
heavier compared to thuse fed with chicks
starter diet and they consumed more than
twice of the feed consumed by those on

e

Table 2: Effects of two diets type on body weight and feed intake of FEC from day old to eight

weeks of age
Parameters BW (g/bird/week) FI (g/bird/week)
Age (weeks) »
Chirles Broiler Starter Chicks Starter Broiler Starter
Stai ter Diet Diet Diet Diet
0 (Hatch wt) 25.95+0.01" 27.5740.15" 0.00 0.00
1 37.81+0.03" 52.22+ 0.06° 16.0540.34° 26.79:50.07"
2 57.69-+0.04" 69.421 0.09" 36.79+0.51° 40.48+0.10°
3 $629-006" 108174008  ©9.82.20.00° 70,4841 29"
4 123.84:0.07" 148.08x0.117 1141440, 1 115244124
5 148.64£0.09°  155.38+0.08° 139.6140.11° 409541 49*
6 214.48£0.09° 261.10=0.09" 170.74:£0.09" 172.39+1 .57
7 274.9040.07" 328.94-0.10" 188.70+£1,18° 190,491 ,58°
8 387.711._{].!0“ 410.49=0.15" 198.10£1,19° 1999041 .b]"_

a.b, Treatme

I means within ows in the same column followed by different superseripls are

significantly different (P<0.05) . BW- Body weight. FI- Feed — Tntake.
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chick starter diet within the first week. A
Similar result was observed in week 2 for
feed intake, and there was a significant
(P<0.05) difference in the body weight of
Fulani Gcotype fed chick starter diet and
broiler starter (57.69 vs. 69.42g). The
significant differences in bodyweight and
feed intake could be as a result of higher
protein content i broiler starter dict and
this suggest that Fulani Ecotype chicks will
require similar (or even higher) dietary
protein requirements as the exotic broiler
chicks. The quantity of metabolizable
energy present in the broiler starter diet
could also be said to be adequate for the
Fulani Ecotype chicks considering the fact
the chicks efficiently utilized the protein
content in the diet for faster growth rate.
Miller (2007) stated that adequate energy
must be supplied by a diet before young
animals can make cfficient use of the
dietary protein content of such dict for rapid
development,

From weeks 3 to 8, Fulani Ecotype chicks
fed with broiler starter diet werc
significantly (P<0.05) heavier than thosc
fed chick starter diet despite the fact that no
significant differences (P>0.05) existed in
the quantity of feed consumed as shown in
Table 2. At weeks 3.4, 5.6, 7 and 8, chicks
fed broiler starter were significantly
(P<0.05) heavier than thosc fed chick
starter diet with a relative percentages of

respectively, this might be due to the
differential modulation of the biological
growth programme with respect (o the
quality of feed given to the birds in terms of
crude protein and metabolizable cnergy.
. The relative percentage differences in the
chicks body weight with respects to dict did
not follow a definite pattern from weeks 3 to
§ but reduce drastically from week 7 to 8,
and during this period the chicks have
similar feed intake. This suggest that as the

72

chicks grow older, their protein
requirement for rapid growth become
minimal to the level that is needed for body
maintenance and repairing of damage
tissues as it is for other young animals (Jack
, 1995}

Chicks fed broiler starter diet had higher
percentage feed efficiency (47.63%) from
day old to week 4 than those on chick starter
diet (41.34%). From week 5 to 8, chicks fed
broiler starter diet had 36.25%, while those
on chick starter diet had 34.30% feed
cfficiency (Table 3). This showed that from
day old 1o 4 weeks, Feed Efficiency (FE)
was higher in chicks fed broiler starter diet,
they consumed more feed and were
significantly bigger than those on chick
starter diet. This results showed that chicks
fed broiler starter diet efficiently utilized
their feed from day old to week 4, and this
could be responsible for their significantly
higher body weight than those fed chicks
diets throughout the experimental period.
It was also observed that growth rate was
higher by 1.63% and 0.26% in chicks fed
broiler starter diet than those on chick
starter diet from week 1 to4 and week 5to 8,
respectively. From this observation it could
be said that chicks fed with broiler starter
diet have enough protein to facilitate their
growth rate, thus leading to higher body
weight and faster growth rate compare (0
those fed chicks starter diet. This finding
corresponds with the facts that growth is a
trait that is influenced by genetics and
management, especially nutrition and
health and the ability of an animal to grow
depends upon its breed, sex and most
importantly the level of nutrition as
reported by Chambers (1990).

There were significant differences
(P<0.05) in linear body measurements
(body length BL, body girth BG, wing
length WL, keel length KL, thigh length
TL. shank length SL, shank diameter SD
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Tahle 3: Perfvrmance characteristics of Fulani ecotype chicks fed two diet types

Period of Ohservation (B-dweeks)
FEC fexd Chacks startcr 2595 12384 267 23680 41.34
FEC fed Broilers Starier 2757 148,08 3430 519 4763
Poriod of Observation [5 -8B wegks)
FEC fedl Chieks staner 239.13 14K.64 3E7.T77 2218 A97.15 30
FEC fed Broiler surter 25541 15538 Al049 2254 T03.82 36,25
Pammetzrs observed TWO () BY (&) FEWig) G (%) TFl (g) FE (%)
~FEC = Fulant Ecolype Chicks, TWG = To11 Weight gaim, 1AW= Iniial Body weight, FBW-= Final Dody weight, GR= Growih Rat. TF1 =

Tatal Feud lutake, FE= Feed Efficiency.

and drumstick length DL) of the chicks fed
broiler starter and chick starter diets (Table
4 and 5). At week 1, no significant (P>0.05)
difference was recorded in BL and SD, but
significant (P<0.035) differences existed in
other body measurements, at week 2, WL
and SD were not significantly (P>0.05)
different, at week 3 all body measurements
were significantly (P<0.05) different, while
at week 4 and 5, WL, TL and SD were not
significantly (P>0.05) different. At week 6,

BG and TL were not significantly (P>0.05)
different, TL was similar (P>0.05) at week
7, while SD was not significantly (P>0.05)
different between dietary groups at the age
of 8 weeks. The results also indicated that
shank length was significantly (P<0.05)
higher value in chicks fed chick starter diet
than those fed broiler starter diet (Table 5).
Generally, it was observed that chicks fed
broiler startcr diets had higher values for
most linear body measurements and overall
body weight than those fed with chick
starter diet. This study corroborates the
report of Moran and Orr (1989) that
increment in weight is accompanied by
continuing changes in appearances as
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reflected in changes observed in linear body
measurement with respect to different diet
fed to chicks of the same genotype. The
response of the Fulani Ecotype chicks to
utilization of the nutrients in the diet
showed that the broiler starter diet is better
utilized and leads to a better growth rate
than the chick starter diet.

This study also showed that body weight
and linear body mecasurement were
significantly (P<0.05) affected by different
feed composition particularly in terms of
crude protein and metabolizable energy of
the diet fed to chicks during the first eight
weeks of'age.  Also, it was observed that
the body weight valuc obtained for chicks
fed broiler starter diet from day old to 8
weeks (27.57g to 410.49g) were much
lower than 36.70g to 1334g reported for
exotic broiler fed same diet type from day
old to eight weeks of age (Adeniji and
Ayorinde, 1990), this showed that the body
weight, growth potential and feed
efficiency of the Fulani Ecotype chicks is
very low compared to that of their exotic
counterparts. However, this study revealed
that the feed utilization and growth
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Table 4: Effects of two disls types on seme linear body measurements in Fulanl ccatype chicks

Age Bady |.ength Body Length Bady Girth Body Girth Wing Length ~ Wing Length Keel Leagth Kewl

(Wks) Brafler Starier Chicks Broiler Chicks Length Broller
Chicks Starter Chicks Starter  Broiler Starter Starter Starter Sinrter Suarter
[ 1IRI=I3F - 12462314 THE=143" B6i=112" S HI=0 50" FAT=03T 190020 T60=1.41°
13.83=1.55" 15,1122 28" 9.13=] 48" 9.5fk=] 45" £.00=1 08" £4e044 2 88:0.44" 4.03=1.15*
3 l631=1 68" 1BD3=2 72 10.2441.06" 10,9651 49 5.be 15" 6532053 108053 4541 41"
4 183141 64" 19,702 72" 12.37=1.85% 12.87=121* T3=1AT 740072 4,570,712 5.0541 51
5 20.16=1,64" 12972146 13.6421 54* 14572148 ERENELY 9.12+09|" 526091 5.80=1,62
6 23.65=2.36" 142321 56" 1466t 48 1479 53¢ 9 230 44 10.51=0.77* 6.2=0.77" BSfel 71"
7 2852 30° 26.04=2.56" 151621724 16.48: 169" 12.0k0.80" 14.4t:0.63° 6.63=0.63" 742108
3 27.1843.20° 285653 79 1745 58" 17,7821 88" 14.48=1 53* 16.660.77 6.68=0.77" 47 16
u, b Ivctments mesns within rows in the same colemn followed by different sepercoripts are significantly differem (P<0.05) |

Table 5: Effects of ovo diets type on same linesr bady measuremeat in the Fulani scotype chicks

[T TRREE = I ST T T S P S

Thigh Length  Thigh Leagth | Shauk Shank Shank Shank Drumstick Drumstick Length
Langth Length Dinmeter Dismeter Leagth
Chicks Starter Chicks Broiter Chicks Brofler Chicksstarter  Benller
] : 2.98-0,00° __ﬁﬂh@ M.MH% mwﬂ_m:. mmmhwuﬁ 332037 %ﬁ.
112047 3,380,553 360087 EESE g 038013 041=017 4702073 064153
3.94=0.51" 4.1820.50° 1.92=0.47 3.6040.52° 04820 00* 0.49:0.15 "5 220,58 7.26=2.12"
4.74=052" 4.R4=n 82 476059 4.08:0,66" 00420, 18 067017 784071 30248
5.05=0.54* 5712052 546077 4.57=20.85" (L.6BL0.26" 074416 854102 10.12:237
6.13=0.80° 6,3020,65° 5.88:0.99" 4,060 64" 0.8d=0,22" 089240, 18° 929087 12262
6.82=1.03" 603=066"  A26088 S86e084" 0850260 0.9420.18* 974088 14132282
7,001 15" 754063  662sLi0 523064  0mE=0IT 0.9420.15° 985089 1579351

a5 Trestments moans within rovws in the same calumn Foliowed By dfferent Saperscripts are ST
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potential of indigenous chicken can be
monitored and utilized under an intensive
system management as suggested by
Gondwe et al. (2002) that exploitation of
the growth potential of indigenous chicken
will not be fully possible under scavenging
or free range condition because of
inadequate feed and management
procedure.

In conclusion, the influence of dietary
utilization was shown from week 1 to 4 ages
where Fulani Ecotype chicks fed broiler
starter diet recorded higher feed efficiency
and better growth rate than those placed on
chick starter diet. If based on body weight,
feed efficiency and linear body
measurement observation in this study,
Fulani Ecotype chicken should be fed with
broiler diet of 23% CP and 3000Kcal’kg
ME for heavier body weight and faster
growth rate. The findings here also
highlight the utility of contemporaneous
tests of the effect of morc than one dietary
type on the overall body development of the
Fulani Ecotype chicken, revealing
differences which might otherwise be
obscured by seasonal/environmental
variation effects. Furthermore, the results
of this study suggest that it will be better to
investigate the actual nutrition requirement
of this chicken ecotype that could possibly
lead to a more rapid development as this
will help in any improvement programme
designed for this indigenous chicken type.
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