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Original Research Article
Growth Performance, Haematology and Car cass Characteristics of Broiler Chicks Fed

Dietswith Varying Energy Levels

ABSTRACT

384 mixed sexed broiler chigksingny raised from day-old to 4weeks of age were used to
evaluate the effects of different dietary energsels on their growth performance, heamatology
and carcass characteristics. The experiment wascompletely randomized design (CRD). The
diets for the both the starter and finisher weomiisogenous. There were 3 dietary starter energy
treatments (2786.80, 3015.40 and 325%0al/kg) and 4 replicate per treatment with 32 chick
per replicate. Birds were randomly selected andgtitered at the end of 4 weeks for carcass and
haematological analysis. The feed intake and liagit of the birds werdéaken-recorded
weekly. Data were analyzed using descriptive siegisand analysis of variance. The results
showed that, the haematological parameters (ESR/, b, RBC, MCHC, MCH, MCV,
lymphocytes, Neutrophils and Eosinophils) were gantsistently influenced (P>0.05). The belly
fat, gizzard and eviscerated weight were signifigainfluenced by the dietary energy. The final
live weight, weight gain and feed conversion ratidirds also differ significantly (P<0.05).

(Key words: Performance, Haematology, Broiler Chjdknergy, Carcass)

I ntroduction

Dietary energy-contributing ingredients are a majost to the boiler dietLéssoheesa and
Summey 2001). In addition, efficiency of usage of dietaryergy declines with age (Hildagb
al., 2004).

Thus, a better understanding of how to maximizeugeewill reduce cost and optimize yield.

Studies on increasing dietary ME of broiler chickbrough addition of fat showed improved
feed consumption by reducing feed intake (Mcnaugletoal., 1984; Proudfoott al., 1987;
Leeson and Summer 1996; Chebgl., 1997)

Studies have been conducted to examine the efféchietary energy on performance of broiler
chickens (Jacksomt al., 1982a; Dozieret al, 2006, 2007; Ghaffaret al., 2007) and carcass

characteristics (Lessaat al., 1996; Dozieret al., 2006) but there are contradictions in some of
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this published works. Some studies reported thateasing dietary energy significantly
decreased feed intak&robas et al., 1999; Harms et al., 2000; Bohnsack et al., 2002; Wu
et al., 2005a, b; Dozier et al., 2006) improved feed conversion (Bartov et al., 1974 ;
Grifiths et al., 1977; Saleh et al., 2004; Wu et al., 2005b) and decrease in breast meat
yield (Dozier et al., 2006) but others have shown that there is no significant effect of

varied dietary energy on feed intake

(Summer and Leeson 1993, and Jalal et al., 2006), final body weight and meat yield
(Lessonet al., 1996) The ingestion of varied dietary components has oraate effects on
blood constituents (Animashahenal., 2006)-Alse-rutrient-levelsin-blood-and-bloed-fluids-are

onsidered-to-be-proximate-measures—of longtimetional-status Esonuet al, (2001) stated

that the haematological constituents reflect thgsptogical responsiveness of the animal to its
internal and external environments, which includedf and feedingviany-studies—have-been

2006)-The present study was conducted with the aim ahéurassessing the performance,

haematology and carcass characteristics of brchiieks fed varying dietary energy levels.
Materialsand Methods

A total of 384 mixed sex one-day-old broiler chickere obtained from a commercial hatchery
and reared from 1 to 4 weeks of age. Chicks weteinated at the hatchery for Marek’s disease,
Newcastle disease and Infectious Bronchitis. Thdfferent isonitrogenous diets were
formulated for both the starter diets. The expentakstarter diets contains; Low Energy Starter
(LES; 2786.80 Kkcal ME/Kg, 22.47%CP), Optimum Energy Starter (OES; 3825
KkcalME/kg, 22.45%CP) and High Energy Starter (HEZ2BKcalME/Kg, 22.45%CP). The
optimum starter diet was chosen because it is thepgable range of ME used in commercial
practice for broilers. Calculated values of ME usedhe formulation were from the NRC
(1994). The gross and proximate composition of ékperimental starter diets are shown in
Table 1and 2 respectively.

Table 1. Ingredients and nutrient composition of experimental starter diets

Low Energy Optimum Energy High Energy
INGREDIENTS

A
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Maize 38 56 55
Maize offal 15 - -
Soyabean meal 12 14 14
Groundnut cake 14.5 14.85 17
Brewers dried grain 6.35 5 -

Fish meal 5 5 5
Oyster shell 0.5 0.5 0.5
Rice bran 5 - -

Palm oll - 1 4.85
Bone meal 2.5 2.5 2.5
Salt 0.5 0.5 0.5
Lysine 0.15 0.15 0.15
Methionine 0.25 0.25 0.25
Premix 0.25 0.25 0.25
Total 100 100 100
Calculated Composition

Crude Protein% 22.47 22.45 22.42
Metabolizable Energy 2786.8 3015.4 3252.2
(kkcal/Kg)

Ether Extract (%) 5.966 5.146 8.785
Crude fibre (%) 5.201 4.215 3.538
Calcium (%) 1.486 1.184 1.478
Phosphorous (%) 0.79 0.697 0.693
Lysine (%) 1.173 1.1896 1.194
Methionine (%) 0.624 0.615 0.603
Energy: Protein 124.02 134.32 145.06

* supplied per kg of diet: Vit A, 10,000 IU; Vit 2,800 IU; Vit E, 35,000 IU; Vit K, 1,900 mg; Vit B119 mg; Riboflavin,
7,000 mg; Pyridoxine, 3,800 mg; Thiamine, 2,200 Bx¢?antothenic acid, 11,000 mg; Nicotinic acid, 0B, mg; Folic acid,
1,400 mg; Biotin, 113 mg; Cu, 8,000 mg; Mn, 64,00@; Zn, 40,000 mg Fe, 32,000 mg; Se, 160 mg; Iqd@te mg; Cobalt,
400 mg; Choline, 475,000 mg; Methionine, 50,000 BigT, 5,000 mg; Spiramycin, 5,000 mg.

Table 2: Proximate Composition of Experimental Starter Diets (% )ipksingh2]

Low Energy
Optimum Energy

High Energy

%DM %CP  %EE %FIBREpksinghss %ASH  %NFE

92.74 2148 4.36 6.45 8.13 52.26
93.43 2148 6.06 4.26 8.51 53.12
93.00 21.53 6.06 3.64 8.97 49.26

EE= Ether Extract, CP= Crude Protein, DM= Dry Mgti¢FE= Nitrogen Free Extract
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After 5 days of acclimatization and feeding withrgér mash, the chicks were randomly assigned
to the 3dietary treatment starter groups of 4raptiger treatment with 32 chicks per replicate in
a completely randomized design. Feed and water \peoseided ad libitum. Other routine
management procedures were strictly followed. Pnaxé analysis was carried out according to
the procedure described by A.O.A.C (2000) on thepmunded diets.

Feed intake and weight gain were recorded at wantdyvals during the experimental period.

At the end of 4 weeks starter phase, 6 birds peticede were randomly selected for
determination of selected carcass characteristiggn development and muscle measurement.
They were also bled by the jugular vein from whiglood was drained and collected into
carefully labelled specimen bottles for haematalabistudies. For each treatment, the blood
samples were collected in triplicate. Blood samplge EDTA were used to determine packed
cell volume (PCV), red blood cell count (RBC), Hmgcyte Sedimentation rate (ESR),
differential white cell count (WBC) and haemoglolsoncentration (Hb). The PCV, RBC, WBC
and Hb values were determined using the Wintrob&'srohaematocrit, improved Neubaur
haemocytometer and cyanomethane-moglobin methquectgely (Coles, 1986). The mean
corpuscular haemoglobin (MCH) was calculated adogrtb Bush (1991)Feed-intake,—weight

N -Aee N \A/Qra alaala' eg- aYaYalla fe@iaict N \A/Qra a a ala N aala ity.

Statistical Analysis
Data were analyzed as a completely randomized nibsighe 1-way ANOVA procedure of SAS
software (SAS Institute, 2003). When dietary treattnwas significant (P<0.05), means were

compared using Duncan’s multiple comparison procedii SAS software

Results and Discussion




94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

109
110
111
112
113
114
115
116
117
118
119
120

121
122

Growth Performance

Result of the growth performance of broiler chidksshown in Table 4. There were no
significant differences (P>0.05) in the feed intaske the chicks, though quantity of feed
consumed proportionately decrease with increasietay ME. This result agrees with the
findings of Summer and Leeson (1993) and Jalal et al. (2006) who showed that there is

no significant effect of dietary energy on feed intake.

There were significant differences (P<0.05) in th&al weight gain of chicks with the highest
weight reported for the highest energy starter. dimprovement in feed conversion rate appears
to be due to the decrease in feed intake causéihydietary energy. This is consistent with the
findings of Jacksoret al., (1982a), Dozieret al., (2006, 2007), and Ghaffaet al., (2007).
Efficiency of feed utilization and live weight caulbe improved by high-energy diets as

confirmed by our result.

_Feed conversion improved significantly as the fimadight (g/bird) and total weight gain
increased significantly. This result was in agreetwath that of Liuet al., (2005) and Wt al.,
5
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(2005) who reported that increasing dietary proteid energy improved feed conversion. This

implies that chicks on HES were better feed comvertven though less feed was consumed. This
further indicates that broilers are able to adjhsir feed intake to compensate for the reduced
dietary ME concentration.

Haematology

Result of the haematological parameters is showirable 5. The ESR, PCV, RBC and Hb were
not consistently influenced by the varying dietanergy levels at 4 weeks and fell within the
recommended physiological range for broiler chifdstruka and Rawnsley, 1977; Oloro@e

al., 1996). This suggests that the varied dietary gniengels did not inhibit haemopoesis as this

would have been the case if protein digestion feshbnterfered with.

_The purpose of investigating blood compositioroisidve a way of distinguishing normal states
from a state of stress in an animal (Tesveal., 1991). Such stress factors can be inadequate
nutrition, poor management, environmental or plgisstress. Diets have been reported to have

significant influence on haematological variabs\flterinora, 1991).

_The Leucocyte, Neutrophils and Eosinophils showedignificant differences (P>0.05) under
the varied dietary energy treatments. This impineg the birds ability to fight disease invasion,
phagocytosis, was not impaired by the diets. Thiseovation also did not affect the health status

of the birds as they were healthy and active atiuph the experimental period.

Carcass Characteristics

Result of selected carcass characteristics atttlet4 weeks starter phase is shown in Table 3.

The back and eviscerated weight showed propor&oirairease with increase in dietary ME

from 2786.80 to 3252.20kcal/kg. The belly fat wagn#icantly different, increasing as the

dietary ME increases. This agrees with other rebeanrks (Jacksost al., 1982b; Summersat
al., 1992: leesomt al., 1996; Ghaffaret al., 2007), that increasing dietary energy could have

caused deposition of abdominal or carcass fatoindss, though some researchers observed that

increasing concentrations of dietary ME will notealabdominal fat percentage if the ratio of
calories to CP remain constant (Bargbal., 1974 Hildagcet al., 2004; Salelet al., 2004). The
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gizzard was statistically significant (P<0.05) amecrease proportionately alongside with the

proventiculus as the dietary energy increase. Thisld be attributed to the extra-muscular

activities _undergone by the gizzard in breaking fibee (Maize offal) diet portion, mainly

predominant in the low energy starter diet. In thizrk, the fibre content of the LES was not

above that recommended for broilers (NRC, 1994) @rd did not affect the gut dimensions.

The heart increases proportionately with increasBlE. The effort by the heart in meeting up

with the need of oxygenated blood for metabolismldde responsible for the changes in

weight as influenced by the varying dietary eneryly.other parameters considered for carcass

characteristics were not consistently influencedhsy varying dietary energy. This agrees with

the findings of Hildagogt al.,(2004) who reported no differences in carcassspiar-1-9kg

broilers fed diets differing in energy.

Conclusion

From-this-study-it-has-been-shown-that-inereadiadt tis concluded thadlietaryME-energy can

help improve the efficiency of feed utilization afesbd conversion. Though further studies still

needs to be done to succinctly access the perfaenamd carcass characteristics at the finisher

stage.
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245 | Appendix

246 Table 3: Selected Carcass, Muscle and Organ weights of broiler chicks fed varying dietary

247 energy levels at 4weeksold
LES OES HES
Carcass Parameters
Dressed Wt 91.41+1.40 91.94+ 0.33 91.78+2.16
Eviscerated Wt 69.88+0.18 73.49+1.07 73.24+0.54
Thighs 95.36+11.70 101.8446.23 100.65%6.75

10
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Drum sticks 68.44+10.03 78.01+10.64 77.46+17.31
Parameters LES OES HES
Shanks 48.29+6.19 50.30+8.39 46.05+4.53
Wings 93.9519.10 103.48+16.63 91.7448.10
Chest 116.37+10.85 113.21+18.76 117.31+11.88
Back 145.1348.56 150.70+26.60 163.46+19.57
Head (g/kg LW) 34.93+2.73 36.61+2.99 37.64£3.41
Neck (g/kg LW) 38.62+10.81 51.54+8.07 42.70+10.58
Belly fat 10.7945.32 17.3922.7¢ 20.5916.18
Muscle

Thigh weight 31.79+3.38 32.4243.57 29.52+2.43
Drumstick weight 22.71+0.84 25.07+3.66 23.16+4.08
OB weight 9.10£1.21 8.86+2.13 10.90+1.49

IB weight 26.28+3.80 29.8146.62 31.04+7.33
Relative Organ

Heart 5.15+0.33 6.93+2.05 7.28+1.68
Lungs 6.19+2.04 5.64+0.93 6.41£1.71
Liver 34.21+15.28 27.73+4.28 28.09+6.00
Spleen 1.4120.35 1.27+0.13 1.59+0.98
Gizzard 31.62+2.%6 29.06+2.48 25.76+3.38
Proventiculus 8.36+1.19 7.91+1.62 7.08+0.88

LES=low energy starter, OES= optimum energy staH&S= high energy starter

Mean values bearing different superscript in a mhffer significantly (P<0.05), OB=Outer

breast, IB= inner breast



Initial weight (g/bird) 55.00t5.77 55.0&5.77 57.5&5.00
Final weight (g/bird) 800.00+73.50 885.00:73.50 920.006t46.90
Total weight gained(g/bird) 745.00+70.50 830.06:37.40 862.50t49.20
Total feed intake (g/bird) 1617.56:33.00 1580.0814.10 1522.5860.80
Average weight gained (g/bird) 26.61+2.52 29.64+1.34 30.80t1.76
Average feed intake (g/bird/day) 57.741.18 56.430.50 55.452.17
Feed conversion ratio (FCR)  22.19+0.25 1.9140.87 1.80+0.13

254  Table4: Growth Performance of broiler chicksfed varying dietary energy levels at 4 weeks
255  LES=low energy starter, OES= optimum energy staH&S= high energy starter

256  Mean values bearing different superscript in a differ significantly (P<0.05).

257

258

259 Table5: Haematological parametersof broiler chicksfed varying dietary energy levels at 4
260 weeks

261
262
263
264

265

266

Parameters Units LES OES HES

ESR mm/hr 4.00+0.82 3.0&0.01 3.631.11
PCV % 25.25+2.22 26.06:0.80 27.060.82
RBC x10/mm’® 2.24+0.40 2.16:0.33 2.46:0.30
Hb g/dl 8.43+0.75 8.7@¢0.33 9.030.25
Lymphocytes % 61.75+3.20 61.082.16 59.732.63
Neutrophils % 27.75+2.87 28.252.22 29.232.63
Monocytes % 8.25+1.71 7.7%2.63 7.0@0.82
Eosinophils % 3.00+0.82 2.06:1.83 3.06:0.82
Basophil % 1.25+0.50 1.0&1.16 1.0&1.16

LES=low energy starter, OES= optimum energy startES= high energy starter, Hb=
Haemoglobin, PCV= Packed cell volume, ESR= Erytit®csedimentation rate, RBC= Red

blood cell. Mean values bearing different supepgan a row differ significantly (P<0.05)
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