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ABSTRACT

A 3 X 3 factorial experiment was conducted
to study the effect of three dietary energy levels
2800 (LE), 3000 (ME) and 3200 (HE) Kcal/kg
feed on the growth, feed and water intake, feed:
water ratio feed efficiency, carcass yield and
abdominal fat in three commercial broiler
strains, Anak (A), Cobb(C) and Shaver (8).
Genotype and dietary energy had no significant
effect (P>0.05) on body weight and feed intake
from 0 te 4 weeks of age. However, weight gain
improved and feed intake  decreased
significantly (P<0.05) with increased dietary
energy between 5 and 8 weeks of age. Birds of
strain S consumed significantly (P <{.05) more
feed than those of A and C. Feed efficiency was
not influenced by genotype but
significantly (P<0.05) with increased dietary
energy especially from 5 to 8 weeks of age.
Water intake decreased significantly (P <0.05)
with increased dietary energy and also differed
among the three strains. Water to feed ratios
were similar in the three diets and strains.
Carcass yield was not significantly influenced
by either strain or dietary energy but
abdominal fat increased significantly (P <0.05)
with increased dietary energy.

improved

Keywords: Broilers, Genotype, Dietary energy,
Quantitative traits, Carcass yicld, Abdomi-
nal fat.

INTRODUCTION

One of the major problems facing broiler
production is excessive fat deposit. It has been
reported that abdominal fat in broilers is
influenced by genctic (Leclercq et al, 1980,
Becker ef al., 1984, Lecnstra, 1986, Marks, 1990)
and environmental factors espccially nutrition
(Darden and Marks, 1988, Donaldson et «l,
1956, Leclercq 1983, Marks, 1980, Marks and
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Pesti, 1984). Although the cnergy levels of diets
arc usually implicated in high abdominal fat
deposit, the situation has not bcen much
investigated for broilers raised in the tropics.
The present study was therefore designed to
investigate influence of genotype, dietary cnergy
and their interrclationships on the growth, feed
and water intake, feed: water feed
cfficiency, carcass vield and abdomina’ fat 1
threc commercial broiler  strains
Nigeria.
MATERIALS AND METHODS
The experiment was conducted using 18¢
broiler chicks of each of three commercia:
strains Anak (A), Cobb (C) and Shaver (8).
Sixty chicks of each strain in three replicates of
20 chicks werc allocated to cach of the three
experimental dicts (Table 1). The dietary cnergy
levels of the dicts were as recommend (ME).for
broilers raised in the tropics (NRC , 1984} or
200 Kcal/kg feed above (HE) or below (LE) this
recommended level. Feed and water were
supplied ad libitum.

ratio,

raisec  ir

Weekly records of body weight, feed iniake,
water intake and mortality were kept for zach
replicate. Water intake was corrected for
evaporative losscs from two drinkers placed in
an empty pen in the same house. At the end of
the 8th week, five birds from each replicaic
were slaughtered after weighing, having teen
kept off feed overnight. Each Bird was manually
defeathered and cut into varlous parts after
removing the abdominal fat. The weights of the
cut-up parts and abdominal fat were taken
individually.

Statistical Analysis.

Data collected were subjected to analysis of
variance based on a 3 x 3 factorial arrangement
using a fixed model to compare the effects of
genotype (A,C,S) and energy level, E(HE, ME,
LE) and to determine the interrelationships, G x
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E, between the two variables.
The model used was of the form:

Yikl = # + Gi + Ej + Rk + GRik +
ERjk + GERijk + eijkl.

where;
L = Mean L
Gi = Effect of ith genotype (A,C,S)
Ej = Elfect of jth cnergy level (HE, ME, LE)
Rk = Effect of replication
GEij = Interaction of ith genotype with jth
encrgy level
GRik = Interaction of i" genotype with
kth replicate
ERjk = Interaction of jIh encrgy level with
k™ replicate
GERijk = effcet of ith genolype led dict
containing j encrgy level in the
K" replicate
eijk = random error
The analysis was carried out using the
General Linear model Procedurc of  (he

Statistical Analysis  System  (SAS Institute,
1985). Sigmficant dilfcrences between means
were compared using the Duncan’s Multiple
Range Test (Steel and Torric, 1980).

RESULTS AND DISCUSSION

Body weight gain between 0 and 4 weeks of
age (Table 2) was not significantly (P>0.05)
alfected by dietary encrgy level, genotype and
their interaction. The low energy dict within the
three strains appeared to favour fastest growth
ratc while the medium energy dict, except in
strain A, tended to result in lowest weight gain.
Between 5 and 8 weeks of age, the high and
medium cnergy dicts resulted in significantly
(P<0.05) higher weight gains than the low
cnergy diet exeept for straing S where only the
medium  encrgy dict resulted in significantly
(P<0.05) higher weight gain than low cncrgy
diet. Birds of strain A on the high energy dict
had significantly (P<0.05) higher weight gain
than birds of strain S on the same dict. There
was signilicant (P<0.05) G x E inicraction
between 5 and 8 wecks of age.

Mecan daily weight gains to 8 weeks of age on
the various erergy levels for A birds were 32.58¢
(HE), 31.43g (ME) and 29.20g (LE). Wcight

gains for strain C were 3135g (HE), 30.92g
(ME) and 29.58g (HE) and 29.65¢ (HE), 30.52¢
(ME) and 29.02g (LE) for strain S.

The slightly better weight gain of birds with
the low dietary energy level between O and 4
weeks of age agrees with the observation of
Farrell (1974) that diets with very high energy
concentrations may reduce performance as a
result of the reduced availability of
metabolizable energy to the birds. The data on
weight gain in the three strains indicate that
birds on LE dict were able to utilize the dict
better than when placed on HE or ME diets.

Feed intakc Table (2) between 0 and 4
weeks of age was not significantly (P> 0.05)
alfected by genotype, dictary encrgy and their
wteraction. Birds of strains A on the high
cnergy dict consumed shightly (P>0.05) more
fced than their mates on medium and low
encrgy diets. Birds of strain $ on the medium
energy diet also had the lowest feed intake. This
is contrary to the observation of Omar ef al.
(1973) that primary factor influencing voluntary
feed intake in young chicks appears to be the
need for energy. The present result indicated
that between 0 and 4 wecks of age chicks of
strains A and § were not very sensitive to
dictary cnergy concentration in the diet.

Fecd intake between 5 and 8 weeks of age
decreased significantly (P<0.05) with increased
dictary cnergy level in the three strains. Birds of
strain § on the LE diet also bad significantly
(P<0.05) higher feed intake than their A and C
countcrparts on same dict indicating genetic
differences. There was a decrcase in feed intake

- byl8L17g for cvery 100keal increase in dictary

encrgy for birds of strain A. Similar figures for
C and S were 179.59¢ and 211.89g respectively.
The overall feed intake values between 5 and 8
weeks of age, indicated that $ birds consumed
significantly (P<0.05) morc feed than A birds.
Total feed intake between 0 and 8 weeks of age
was significantly (P<0.05) higher in S than A
and C by 583 and 886g respectively

Feed clficiencics were significautly (P < 0.05)
highcr for LE than HE dicts in the A strain
between 0 and 4 weeks of age (Table 2). There
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was no significant (P>0.05)dietary effect on
fced efficiency in C and § at this initial age.
During the Sth to 8th weeks of age, feced
efficiencies  were  significantly ~ (P<0.05)
influenced by dietary cnergy but not by genotype
or genotype X diet interaction (Table 2). In the
A strain, feed cfficiency improved significantly
(P<0.05) with dietary energy. Feeding the HE
diet resulted in significantly (P<0.05) higher
efficiencies than ME and LE in the C strain and
than only LE diet in the S strain. The present
data support the hypothesis that differences in
feed efficicncy in addition to feed intake may
play an important rolc in the obscrved
differences in body weights between genetic
stocks (Darden and Marks, 1988). Feed
efficiencies from 0 to & weeks of age were 0.60
(HE), 0.57 (ME) and 0.54 (LE) for strain A,
0.64 (HE), 0.57 (ME) and 0.54 (LE) for C and
0.59 (HE), 0.56 (ME) and 0.55 (LE) for S
(Table 2).

Water intake (Table 3) was significantly
(P<0.05) affected by dietary encrgy, genotype
and their interaction during 0 to 4 weeks of age
in strains C and § and in the three strains
during 5 to 8 weeks of age. Water intake
decreased significantly (P<0.05) with increased
dictary energy probably as a result of decreased
feed intake which accompanied increasing the
energy concentration of the diets.

Water intake was significantly (P <0.05)
greater for A birds than C birds from day old to
4 weeks of age and in A and C birds than S
birds on same diets from 5 to 8 weeks of age.
Although Marks (1980) reported that water
intake generally increases with increased body
weight, data from the present work indicated
that water intake is more related to increased
dietary energy concentration and reduced feed
intake than the increased body weight.

Water to feed ratio was similar (P>0.05)
betwcen genotype and diets, Irrespective of
dietary energy (Table 3), water to feed ratio
within each strain decreased with age. This is in
agreement with the observation of Marks (1990)
that water to feed ratios werc generally higher
immediately following hatch and decreased with

age. Across dicts, A birds had higher water to
fecd ratio than C and $ birds during 0 to 4
weeks of age while C birds had the highest ratio
during the Sth to 8th wecks of age.

The dressing and eviscerated percentages as
well as the cut up parts except abdominal fat
(Table 4) were not significantly (P >0.05)
affected by any of the sources of variation.

Genotype did not affect abdominal fat
weights in the three strains. This is contrary to
the reports of Nordstrom et at (1978), Leclercq
et al. (1980), Becker ef al (1984) and Lecnstra
(1986) that abdominal fat is influenced by both
genetic and  environmental factors. However
abdominal fat increased significantly (P<0.05)
as the dietary encrgy increased (Table 4). There
were no significant (P>0.05) differences in the
percent mortality cither as a result of strain or
dietary cnergy differences. The mortality in the
various groups was very fow varying from 0 to
1.75% in the threc strains.

The results indicated that feedidng the birds
on high encrgy dicts significantly (P<0.05)
improved weight gain and feed efliciency
reduced water intake but led to increased
abdominal fat weight in brotlers.
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TABLE 1 COMPOSITION OF EXPERIMENTAL DIETS
INGREDIENT STARTER DIETS FINISHER DIETS

LE* ME HE LE ME HE

Maize 43.80 37.78 33.16 53.80 47.08 42.46
Soyabean Meal 40.60 42.58 43.99 31.60 32.58 33.99
Fish Meal 2.00 2.00 2.00 2.00 2.00 2.00
Rice Bran 775 6.79 5.00 7.05 7.79 6.00
Oyster Shell 2.00 2.00 200 2.00 2.00 2.00
Bone Mcal 3.00 3.00 3.00 3.00 3.00 3.00
Salt 0.30 0.30 0.300. 30 0.30 0.30
Min-Vit. Premix 0.25 0.25 0.25 0.25 0.25 0.25
D-L Methionine 0.20 0.20 0.20 0.00 0.00 0.00
Lysine 0.10 0.10 0.10 0.00 0.00 0.00
Palm Oil 0.00 5.00 10.00 0.00 5.00 10.00
Calculated Analysis (per kg)

CP (%) 24.00 23.99 24.00 21.26 21.23 21.14

ME(kcal) 2761.90 2883.0 31929 2753.05 2988.27 3195.73

Min-Vit Premix supplied (per tonne of feed)

Vit A 8, 000IU., Vit.D 1, 2001.U, Vit E. 131U, Vit. K3 2mg Riboflaving 3mg, Nicotinic acid 10mg.
Pantothenic acid. 7mg, Choline 900mg, Cobalamin). 08mg, Folic acid 1.5mg, Biotin 0.25mg,
Antioxidant 125mg. Fe 25mg, Mn. 80mg, Zn, 50mg, Cu. 2mg Co. 0.2mg Se 0.1mg,
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Table 2 MEAN BODY WEIGHT GAIN (G), FEED INTAKE(G) AND FEED EFFICIENCY BY
GENOTYPE, DIET AND AGE (WKS).

WEIGHT GAIN FEED INTAKE FEED EFFICIENCY
STRAIN  DIET 0-4 5-8 0-4 5-8 0-4 5.
A HE 441.90° 1382.35¢  701.5° 2332.4° 0.62° 0.59%
ME 456,86 1303.10°  669.1 2849.5" 0.682° 0.46°
LE 481.80° 115695  674.9° 3134.4° 0.712 037
Mean 46020 1128080 6819 2772.1 0.67 047
SE 1080  64.00 10.10 88.6 0.04 0.01
R HE 466.95 1288.80  642.0° 2358.07 0.732 0.552
ME 458.67° 1273.112 64987 2999.1° 0.712 0.42°
LE 48311 118860°  690.1% 3152.94° 0.70° 038°
Mean 469.58 1250.17 6606 2836.7 0.72 045
S.E 6.40 68.10 7.8 638 0.02 0.01
S HE 46343*  1197.05%° 671,07 2447.0° 0.69% 0.49%
ME 448 45 1260.85%  663.9a 2959.6° 0.69° 104320
LE 478432 1146.60° 72297 3385.0¢ 0.66° 0.34°
MEAN 46343 120150 6859 2930.5 0.68 0.42
S.E. 6.80 72.50 129 1115 0.02 0.01

Mean within strain and diet with no common superscripts (a,b :C,) are significantly different (P < 0.05) |

Table 3: MEAN WATER INTAKE (ml) AND WATER: FEED RATIO AS INFLUENCED BY
DIETARY ENERGY IN THREE BROILER STRAINS

" WATER INTAKE WATER: FEED RATIO
STRAIN DIET 0-4 §-8 0-4 5-8
A HE 283505  7600.01 4.04% 3.26%
ME  2767.70°  7809.94" 414 274
LE 282744 795497 4192 2,54
Mean 282006  7621.64 4.12 279
SE 1122 236.0 0.14 0.11
C HE 2545718 7656312 3.97% 337%
ME  272568°  7775.52% 4.19? 2.592
LE  2811.57°  7856.55" 4,07 2.493
Mean 269432 776279 4.08 2.82
SE 1366 318.10 0.13 0.10
S HE  2700.02°  6949.95° 4028 2.842
ME 2754122 737496 420 2493
LE  281993"  7599.97° 3.90 2.25°
Mean 275502  7308.29 4.04 2.53
SE 1235 257.10 0.12 0.09

Means within strain and diet with no common superscripts (a,b,c,) differed significantly (P< 0.05)..
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