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Abstract

Mai ze, which suppliesmost of theenergy in poultry feeds, haslowyields inNigeriaandthere
is competition for the limited harvest of maize between industrial, livestock and human
needs. Thus, this study was carried out to evaluate the effects on the growth and carcass
characteristicsof broiler chickensof replacing the highinputsgrain, maize, withalowinputs
grain, 'acha’, or medium inputs grains, sorghum and millet. Four isocaloric and
isonitrogenous diets for both the starter and finisher phases were formulated with maize,
sorghum, millet and 'acha’ as the main source of energy and were used astreatments 1, 2, 3
and 4, respectively. Marshall broiler birdswere brooded up to 2 weeks before the treatments
wereintroduced that lasted six weeks. Up to 8 weeks of age, body weight, average daily gain,
feed conversion ratio and mortality were recorded weekly. The results of the study show no
significant differences (P>0.05) between the four treatments in final body weight and
average daily gain but birds on treatment 4 (‘acha’) had significantly lower feed intake and
superior feed conversion ratio than the other experimental diets. It was concluded that maize
can be replaced with sorghum, millet and 'acha’ without adver se effects on the performance
of brailer chickens.

Keywor ds: ‘acha, broiler, maize, millet, sorghum

Introduction
Maize has high requirements for fertilizer

Materialsand Methods
The study was carried out at the Poultry

and moisture when compared to sorghum,
millet and acha(NAS, 1996). Maize, which
suppliesmost of the energy in poultry feeds,
haslow yields (7.3 million metrictonnes) in
Nigeria and there is competition for the
limited harvest of maize between industrial,
livestock and human needs (Oluyemi and
Robert, 2000). The sudano-sahelian zone of
West Africaismore conducivefor sorghum,
millet and acha production (Clement et al.,
2010; NAS, 1996). Therefore, in order to
sustain poultry production in the sudano-
sahelian zone, thereisneed to replace maize
(a high inputs grain) with sorghum and
millet (medium inputs grains) or acha (low
inputsgrain) inpoultry diets.
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Unit of the Teaching and Research Farm
and the Poultry Meat Research Laboratory
of the Department of Animal Sciences of
Obafemi Awolowo University. The four
grains were analysed for proximate
composition according to AOAC (1990)
and tested for three mycotoxins (aflatoxin
fumonisin and ochratoxin) using the
method of Bragulat et al. (2001). A total of
120, 2-weeks old Marshall broiler chicks
were alotted into four treatments, each
with three replicates of 10 birds per
replicate in a randomized complete block
design. Four isocaloric and isonitrogenous
starter (2800 kcal, 23%CP) and finisher
(2900 kcal, 20% CP) diets with maize,
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sorghum, millet and acha were formulated
for treatments 1, 2, 3 and 4, respectively.
For six weeks, data were collected on feed
intake, body weight, mortality and average
daily gain and feed conversion ratio were
calculated. The experimental diets were
anaysed for two anti-nutritional factors:
oxalate, by the titrimetric method of Oke
(1966) as modified by Falade et al. (2004),
and tannin, by the modified vanillin-
hydrochloric acid method of Price et al.
(1978). At eight weeks, three birds per
treatment were randomly selected,
slaughtered and dressed. Immediately after
dressing, the carcasses were chilled and
stored in a chest freezer (-18°C) for three
days before carcass anaysis. Frozen
carcasses were thawed and the abdominal
fat thickness and weight were measured
according to the method of Sonaiya and
Benyi (1983). Carcass proportionsof thigh,
breast, back, neck, wings, heart, liver, and
gizzard were determined. All datacollected
were subjected to analysis of variance and
meanswereseparated by Duncan'smultiple
rangetest.

Resultsand Discussion
The results of the proximate, anti-
nutritional and mycotoxin analysis of the

experimental grains obtained in this study
(Table 1) are within the range reported
previously (Clement et al., 2010; Ballogou
et al., 2012 and Bulus et al., 2014). The
compositions of experimental diets are on
Tables 2 and 3. Table 4 shows the
performance of broilers fed the
experimental diets.

The results showed no significant
differences in growth among the
experimental diets. Adamu et al. (2006)
reported no depressive effect on growth
when sorghum completely replaced maize
in poultry diets. Birds on the acha diet
recorded the lowest (P< 0.05) feed intake
and superior (P<0.05) feed conversion
ratio. Thismay beduetothehighME (3939
kcal/kg), the acha grains were on the other
hand rich in methionine and cysteine, two
amino acids almost deficient in the major
cereals like sorghum, rice, wheat or barley
asreported by Ballogou et al (2012). Birds
on the sorghum diet recorded the poorest
feed conversion ratio. Sorghum has the
highest fibre and tannin content (Table 1)
which agrees with the report of Clement
(2010). Table 5 showed that there was no
significant (P>0.05) differencesin liveand
carcass weight among birds on the four
treatments.

Table 1: Proximate, anti-nutritional and mycotoxin analyses of the experimental grains

Parameters Maize Sorghum Millet Acha MEAN SEM
Moisture content (%) 10.1°+0.14  9.7°+0.42 11.0*%0.16 11.0%0.04 105 0.27
Crude protein (%) 9.3®+0.13 10.0%0.20 10.0%#0.14 8.0°+0.04 931 0.44
Crude fibre (%) 234022 4.7%0.25 4.5%0.05 2.1°+0.29 34 0.15
Ether extract (%) 45074 27%+035 5.0%0.32 1.6%0.12 3.2 0.44
Ash (%) 2.2°+0.7 2.6%+0.06  3.0%0.13 2.7*%+0.04 26 0.13
Nitrogen freeextract  71.6+0.03  70.3+0.88 66.5+0.52 74.6£0.74 71.2 0.82
Tannin (mg/g) 0.3"+0.2 31422 0.6°+0.4 0.9°+0.1 12 1.06
Oxalate (mg/100g) 18%+0.6 11°+0.3 18%+0.4 15.6°+0.3 15.8 0.50
Aflatoxin (ug/100g)  0.802 0.93 0.03° 0.02° 0.4 0.12
Ochratoxin (ug/100g) 0.01° 1.50° 0.04° 0.01° 04 0.05
Fuminosin (mg/kg)  0.01° 7.83° 0.01° 3.00° 2.7 0.14

Rleans in the same row havi ng different superscripts differ significantly at P<0.05.
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Table 2: Composition of different energy grains-based dietsfor starter broiler chickens

Experimental diets

Ingredients Treatment 1 Treatment2  Treatment 3 Treatment 4
(Maize) (Sorghum) (Millet) (Acha)

Test grain 50.00 52.00 53.00 45.00
Soybean meal 34.60 34.00 33.00 32.00
Wheat offal 6.00 5.00 5.00 5.00
Palm kernel cake 2.00 2.00 2.00 3.00
Fish meal 3.00 3.00 4.00 6.50
Bone meal 3.00 2.85 2.00 4.90
Limestone 0.50 0.50 0.40 3.00
Vit. Premix 0.45 0.20 0.20 0.20
Common salt 0.25 0.20 0.20 0.20
Methionine 0.15 0.20 0.10 0.10
Lysine 0.05 0.05 0.10 0.10
Calculated values (%) 100 100 100 100
ME (kcal/kg) 2893 2856 2880 2884
Crude protein 23.07 23.37 23.25 23.11
Crudefibre 4.02 3.95 497 3.48
Ether extract 3.68 3.70 3.75 271
Calcium 155 1.49 121 3.34
Phosphorus 0.81 0.79 0.69 122
Lysine 155 1.32 1.47 1.43
Methionine 0.52 0.57 0.48 0.58

Premix provided with chicks: vitamin A: 1000 |U; vitamin D;: 500 1U; vitamin E: 5.75 1U; vitamin K;:
0.5 mg; vitamin B ;: 0.45 mg; vitamin B ,: 1.25 mg; vitamin B 4. 0.75 mg; vitamin B ;,: 0.00375 mg;
Niacin: 6.875 mg; Pantothenic acid: 1.875 mg; Folic acid 0.1875 mg; Biotin H,: 0.015 mg; C Choline

chloride: 75 mg; Cobalt: 0.05 mg; Copper: 0.75 mg; lodine: 0.25 mg; Iron: 5 mg; Manganese: 10 mg;
Selenium: 0.05 mg; Zinc: 7.5 mg and Antioxidant: 0.3125mg.
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Table 3: Composition of different energy grains-based dietsfor finisher broiler chickens

Experimental diets

Ingredients Treatment 1 Treatment 2  Treatment 3 Treatment 4
(Maize) (Sorghum) (Millet) (Acha)
Test grains 60.00 62.00 62.00 54.00
Soybeans meal 25.00 25.00 25.40 22.40
Wheat Offal 5.45 5.00 4.00 4.00
Palm Kernel Cake 2.00 2.00 2.00 4.00
Fish meal 3.40 3.00 3.25 7.00
Bone meal 3.00 2.00 2.00 3.00
Limestone 0.50 0.45 0.50 3.00
Vitamin/ mineral premix 0.25 0.20 0.25 2.00
Common salt 0.25 0.20 0.20 0.20
Methionine 0.10 0.10 0.20 0.20
Lysine 0.05 0.05 0.20 0.20
Total (%) 100 100 100 100
Calculated values
Metabolizable energy 2978 2943 2930 2977
Kcal/kg
Crude protein (%) 20.23 20.69 20.24 20.17
Crudefibre (%) 3.56 3.56 4.74 3.00
Ether extract (%) 3.74 3.17 3.78 2.61
Calcium (%) 1.56 1.16 1.18 2.65
Available phosphorus (%)  0.77 0.76 0.63 0.90
Lysine (%) 111 1.15 134 1.29
Methionine (%) 0.43 0.38 0.53 0.66

Premix provided to chicks with: vitami n A: 1000 IU; vitamin D,: 500 [U; vitamin E: 5.75 [U; vitamin
K,: 0.5 mg; vitamin B;: 0.45 mg; vitamin B,: 1.25 mg; vitamin B, 0.75 mg; vitamin B,,: 0.00375 mg;
Niacin: 6.875 mg; Pantothenic acid: 1.875 mg; Folic acid 0.1875 mg; Biotin H,: 0.015 mg; C Chdline
chloride: 75 mg; Caobalt: 0.05 mg; Copper: 0.75 mg; lodine: 0.25 mg; Iron: 5 mg; Manganese: 10 mg;
Selenium: 0.05 mg; Zinc: 7.5 mg and Antioxidant: 0.3125mg

Table 4: Performance of broilersfed different energy grains-based experimental diets

Experimental Diets
Parameters Treatmentl Treatment 2 Treatment 3 Treatment 4 Mean SEM

(Maize) (Sorghum) (Millet) (Acha)
BW(2wks), 9 223+6 217+2 218+1 218+1.7 2195 38
BW(swks, 9 1481+103 1297+68 1428+153 1449+87 14140 107
ADG, g 30.0+2.56 25.7+1.67 28.8+3.64 29.3+2.28 28.5 2.6
ADFI, g 96.6%£0.85 92.0°+5.04 93.4%5.72 77.2°+10.90 89.8 4.8
FCR 3.2%+0.30 3.6%0.10 3.3%+0.60 2.7°+0.57 32 0.37

Mortality (%) 3.0°+5.77 13.0%+5.77 20.07+0.00 13.0%+11.55 12.3 5.8
®Means in the same row having different superscripts differ significantly at P<0.05.
BW (2 wks): Body weight at two weeks, BW(8 wks): Body weight at eight weeks, ADG: Average daily
gain, ADFI: Average daily feed intake, FCR: Feed conversion ratio.
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Table5: Carcass characteristics of broilers fed different energy grains-based experimental diets

Experimental Diets

Parameters 1 2 3 4 Mean SEM
LW (g/bird) 1533124 1323+108 1397205 145619 1427.8 10754
WCW (g/bird) 12914107 11194112  1165+170 1218+46 11986 95.50
Fat thickness (mm) ~ 4.3+0.53 2.3+0.58 3.7+2.08 23+058 32 1.04
Fat weight (%) 1.3+0.06 1.1+051 1.0+0.46 08013 104 038
Thighweight (%)  21.0:0.93  21.1+059  23.1+183 2124135 2161 142
Breast weight (%)  16.1%+145  14.6°+028  153%+101  17.3%138 1581 1.7
Wing (%) 7.8"+0.45 8.8%+0.21 8.5+0.49 024053 899 045
Neck (%) 5.6+0.31 5.5+0.56 5.6+0.47 49+043 542 051
Heart (%) 056:006  048+0.07  053+0.07 054+006 053  0.07
Liver (%) 25+0.52 2.4+0.18 25+0.18 204028 261 033
Gizzard (%) 23+0.18 2.4+0.52 224049 194014 222 034

®Means in the same row having different superscripts differ significantly at P<0.05.

LW: Live weight, WCW: Whole carcass weight.

There was no significant difference among
the treatmentsin all the carcass parameters
except breast weight. Rama Rao et al.
(2001) and Reddy et al. (2008) reported no
significant difference in carcass
characteristicswhen maizewasreplaced in
poultry dietswith sorghum at 100% or 50%,
respectively. Bulus et al. (2014) reported a
significant decrease in carcass measures
when maize was totally replaced by millet
in poultry diets. In this study, higher breast
weight was observed in birds fed the acha
diet as compared with those fed the maize
diet. This agreeswith the report of Ukim et
al. (2012).

Conclusion

The findings of this study showed that
maize can successfully be replaced with
sorghum, millet or acha without adverse
effectson performanceof broiler chickens.
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