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Abstract

The suitability of graded levels of sun-dried raw wild cocoyam (Colocasia esculenta (L.)
Schott) corms as partial replacement for maize in the diet of finishing broiler chickens was
carried out in a feeding trial that lasted for four weeks. One hundred and twenty (120) four
weeks old broilers were used. . The birds were assigned into four dietary treatments of three
replicates each. The experiment was carried out using the completely randomized design.
Each diet represented a treatment. Diet 1 as the control treatment was devoid of the test
ingredient. The remaining three (3) diets were formulated on 10, 20 and 30% substitution
levels of raw wild cocoyam corms for maize on a weight for weight basis. The diets and clean
drinking water were provided ad libitum throughout the period of the study. Data were
collected on performance, carcass, haematology, serum metabolites, and economy of
production. Results revealed that the weight gain, feed conversion ratio, cost per kilogramme
feed and carcass characteristics were significantly (P < 0.05) affected by the dietary
treatments. Among the serum metabolites and haematological parameters monitored, only
cholesterol was significantly (P < 0.05) affected by the graded levels of the test ingredients in
the diets. It was concluded that maize can be replaced with 20% of raw wild cocoyam corms
without deleterious effects on performance, carcass, serum biochemistry and haematology of
broiler chickens.

Keywords: Finishing broilers, performance, Haematology, serum metabolites, raw wild
cocoyam corms

Introduction both the imported feed ingredients and

locally produced energy feed resources
The growing demand for animal protein especially maize. The problem is
resulting from rapid growth of the world exacerbated by intense competition for the
population calls for increased supply of limited available energy feed ingredients by
food of animal origin. This is particularly so man and industry leaving small quantities
for the developing countries. Reports had for livestock sector. There is the need to
indicated falls in animal protein look for alternatives in the area of those
consumption of Nigerians in the last four resources that are not conventionally
decades (Oyenuga, 1973; Idufueko, 1984; employed in feed production and which are
FAO, 1994; Akinmutimi and Onwukwe, not keenly consumed by man. This is likely
2002). Poultry which would have been a to reduce the cost of poultry production
panacea to this inadequate protein of animal directly through availability at reduced cost
origin has suffered from the rising costs of and indirectly by reducing the cost of maize
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since competition for the latter would be
reduced. This is bound to increase the
profitability of the poultry producers who
may embrace the feed ingredient as
alternatives to maize. The alternatives
could be sourced from root and tuber crops
including corms of cocoyam and their wild
cultivars. These alternatives are readily
available but always confronted with the
problem of anti-nutritional factors (ANFs)
which may limit their use in livestock feeds.
Reports have confirmed the presence of
ANFs in different corms of cocoyam
(Agwunobi et al. 2002., Sefa-dedeh and
Agyir-sackey, 2004). One of the methods
recommended for detoxification of roots
and tubers is sun-drying (Sonaiya, 1995).
This study evaluated the effects of feeding
graded levels of sun-dried raw wild
cocoyam (Colocasia esculenta (L.) Schott)
corms (RWCC) as partial replacement for
maize on growth performance, carcass,
serum metabolites and haematology of
hybro broiler finisher chickens.

Materials and methods

The processing, nutrient and anti-
nutritional contents of the raw wild
cocoyam (Colocasia esculenta (L.) Schott)
corms (RWCC) were as by Olajide et al.,
(2011).The unpeeled RWCC were
thoroughly washed, and sliced to about one
centimeter thick and sun-dried for 6 days to
constant moisture content.

Experimental diets

Four (4) experimental diets were
formulated with partial replacement
(weight for weight) of maize with RWCC.
Diet 1 contained no RWCC and served as
the control. Diets 2, 3 and 4 contained 10,
20 and 30% RWCC as partial replacement
for maize in the diets. Each of the diets
represented a treatment.

Management of the experimental birds
This experiment was conducted at the
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rearing section of the Poultry Unit of the
Teaching and Research Farm, University of
Ibadan, Ibadan, Nigeria. Previously
cleaned, washed, disinfected and dried
rearing poultry house was allowed to rest
for a week after preparations before the
birds were distributed into it. Wood
shavings of about 20cm thick layer served
as the litter and artificial light (electric bulb)
provided to encourage the birds to eat in the
night. One hundred and twenty (120)
finishing Hybro broilers at 4 weeks of age
were randomly distributed to four dietary
treatments of three replicates each. There
were 30 birds of similar average weight per
diet. Feed and water were provided ad
libitum. The birds were weighed weekly
and feed intake recorded daily such that the
values were subsequently used for the
computation of average daily feed intake.
Performance parameters

The performance indices monitored
include feed intake, weight gain, feed
conversion ratio, cost per kilogramme feed
intake, cost per kilogramme weight gain
and mortalities. Weights of the birds and
feeds were measured using Five Goats
scale. Feed intake was determined as the
difference between feed supplied and those
remaining after a given period. Feed
conversion ratio was calculated as
kilogramme of feed consumed divided by
weight gain in a particular week which
eventually was used to calculate the cost per
kilogramme weight gain. Cost per
kilogramme feed intake was calculated
using the prevailing cost of ingredients at
the time of purchase during the study.
Carcass analysis

At the end of the feeding trials which lasted
for 4 weeks, thirty six (36) birds were
randomly selected at the rate of 9 birds per
diet for carcass analysis. Carcass evaluation
was carried out at the Meat Science
Laboratory of the University of Ibadan. The



selected birds were starved overnight and
their live weights recorded. The birds were
slaughtered by severing the jugular vein,
hung upside down for proper bleeding.
Each of the carcasses was thoroughly bled,
scalded, de-feathered and eviscerated
according to the procedures of Jones
(1984). The carcass and internal offal
(gastro intestinal tract, GIT) were weighed
and recorded. The plucked, eviscerated and
dressed weights were also taken and
expressed as percentages of live weight.
The organ weights were calculated and
expressed as percentages of carcass weight.

Haematology and biochemical indices

Twenty four (24) birds in all at the rate of 6
birds per dietary treatment were selected at
the end of feeding trial and bled by the
jugular vein using hypodermic needle with
syringe. Blood was drained into two
different carefully labeled bottles for
haematological and serum metabolite
investigation. The blood samples for

Ol ajide

haematological parameters were collected
into bottles pretreated with ethylene
diamine tetra acetic acid (EDTA), an anti-
coagulant. Blood samples for biochemical
indices were collected into another sample
bottles containing no EDTA. Packed cell
volume (PCV), red blood cell count (RBC),
white blood cell count (WBC) and
haemoglobin was determined by
Wintrobe's microhaematocrit, improved
Neubauer haemocytometer and
cyanometaemoglobin methods
respectively. Mean corpuscular volume
(MCV), mean corpuscular haemoglobin
(MCH) and mean corpuscular haemoglobin
concentration (MCHC) were calculated as
described by Jain, (1986). Serum
biochemical indices investigated include
total protein, globulin, albumin, albumin:
globulin ratio, cholesterol and glucose.

Chemical analysis
The experimental diets were analysed for
proximate chemical composition according

Table 1: Proximate composition, metabolisable energy and anti-nutritional factors of raw

wild cocoyam corms

Parameters

Dry Matter (%)

Crude Protein (%)

Crude Fibre (%)

Ether Extract (%)

Ash (%)

Nitrogen Free Extract (%)
Metabolisable Energy (Kcal/kg DM)
Anti-nutrients:

Condensed tannins (g/ 100g DM)
Hydrolysable tannins (g/100g DM)
Phytate (g/100g DM)

Oxalate (g/100g DM)
Hydrocyanide (mg/kg DM)
Saponin (g/100g DM)

RWCC
88.42
7.07
3.90
1.10
2.93
73.42
2957.98

0.28
0.13
1.01
0.53
17.13
0.31

RWCC: Raw wild cocoyam corms.
Source: Olajide e al., 2011
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Table 2: Gross composition of experimental diets fed to finishing hybro broilers

Ingredients Diets
1 2 3 4
0% 10% 20% 30%

RWCC RWCC RWCC RWCC
Maize 50.00 45.00 40.00 35.00
RWCC 0.00 5.00 10.00 15.00
Palm Kernel 8.50 8.50 8.50 8.50
Cake
Wheat Offals 12.50 12.50 12.50 12.50
Groundnut Cake 10.00 10.00 10.00 10.00
Soybean Meal 12.00 12.00 12.00 12.00
Palm Oil 0.40 0.40 0.40 0.40
Fish meal (72%) 3.00 3.00 3.00 3.00
Bone Meal 1.50 1.50 1.50 1.50
Oyster Shell 135 1.35 1.35 1.35
Salt 020 0.20 0.20 0.20
Premix 025 0.25 0.25 0.25
Methionine 0.15 0.15 0.15 0.15
Lysine 0.15 0.15 0.15 0.15
Total 100.00 100.00 100.00 100.00
Determined Nutrient Composition (%)
Dry Matter 89.54 89.69 89.62 89.38
Crude Protein 2045 20.37 20.16 20.02
Crude Fibre 436 4.56 4.60 4.74
Ash 5.14 5.30 5.75 6.66
Ether Extract 387 3.70 3.58 3.53
Nitrogen Free 55.72 55.76 55.53 5443
Extract
Metabolisable 305128 3035.83 3010.08 2961.76
energy (Kcal/kg
DM)
(Calculated)

to the method of AOAC (1995). Nitrogen
Free Extract (NFE) was determined by
difference and Metabolisable Energy (ME)
calculated according to the procedure of
Pauzenga (1985) as:

ME (kcal / kg DM) =37 x % Protein + 81.8
x % Fat+35.5x % NFE

Statistical analysis

Data obtained were subjected to analysis of
variance (ANOVA) using SAS Statistical
Package, SAS (1999). The means were
separated using Duncan multiple range test
of the same software.
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Results

The determined proximate composition
and anti-nutritional factors content of raw
wild cocoyam (Colocasia esculenta (L.)
Schott) corms which was used as partial
substitutes for maize are in table 1 as
reported by Olajide et al., (2011).

Nutrient composition of experimental diets
Table 2 shows the Gross and the determined
compositions of the experimental diets.
The highest CP (20.45%), EE (3.87%) and
the lowest CF (4.36%), Ash (5.14%) was
obtained in the control diet. The CP and EE
of the diet decreased with increasing
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content of RWCC in the diets such that diet
formulated on 30% RWCC contained the
least CP (20.02%) and EE (3.53%). On the
other hand, the least CF (4.36%) and Ash
(5.14%) were obtained in the control diet,
and these increased with increasing levels
of substitution such that diet 4 (30%
RWCC-based diet) had the highest CF
(4.74%) and Ash (6.66%) respectively.
Performance characteristics of the
experimental birds

Results of the performance characteristics
(Table 3) revealed that the wvariations
obtained in the average daily weight gain
(ADWQG), feed conversion ratio (FCR) and
cost per kilogram feed intake (CPKF) were
significant (P < 0.05). Although the
average daily feed intake (ADFI) was
highest for birds fed the control diet and
decreased with replacing levels of RWCC
for maize, the variations were however not
significant (P> 0.05).

The highest ADWG of the birds fed control
diet (43.50g) was significantly (P < 0.05)
higher than 34.15, 33.79 and 29.09g
respectively obtained in birds fed 10, 20 and

30% RWCC-based diets. Similar trend was
obtained in CPKF. The highest CPKF of
N50.01 was obtained for the control diet
and this significantly (P < 0.05) decreased
to N38.28, N36.56 and N34.83 respectively
for diets formulated on 10, 20 and 30%
RWCC. Mortality was the same for all
dietary treatments.

Carcass characteristics of broilers fed raw
wild cocoyam corm-based diets

Carcass characteristics including organ
weights of hybro broiler finishers fed the
experimental diets are presented in table 4.
The results indicated that the live weight,
bled weight, eviscerated weight, dressed
weight, gastro-intestinal tract (GIT), heart
and gizzard were significantly (P < 0.05)
affected by dietary treatments. The highest
(P <0.05)live weight (1.97kg), eviscerated
weight (72.91%) and dressed weight
(64.78%) were obtained in birds fed the
control diet. These reduced (P < 0.05) to
1.43kg, 68.86% and 59.71% respectively
for birds fed 30% RWCC-based diets. The
GIT weights, however, increased (P < 0.05)
from the control (9.19%) to 10.09, 10.78

Table 3: Performance of hybro broilers fed raw wild cocoyam corms as substitutes for maize

Parameters Diets

1 2 3 4 SEM cov

0% 10% 20% 30%

RWCC RWCC RWCC RWCC
Feed Intake 111.17 110.73 110.51 107.74 0.68 1.23
(g/b/d) a b c d
Wei ght 43.50 34.15 33.79 29.09 2.62 14.88
gain (g/b/d)
Feed 2.56¢ 3.24° 3.27° 3.70° 0.24 6.99
conversion
ratio
Cost /kg 50.01° 38.28° 36.56° 34.83¢ 3.11 15.06
feed intake
(M)
Mortality 1.67 1.67 1.67 1.67 NSA NSA
(%)

®Means in the same row with different superscripts differ significantly (P < 0.05).
SEM = standard error of the means, COV = coefficient of variation, NSA = not statistically analysed
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and 11.82% respectively for birds fed 10, 20
and 30% RWCC-based diets. The heart
weight (0.56%) obtained in birds on control
diet was lower (P < (0.05) than 0.76, 0.81
and 0.85% respectively obtained in birds
fed 20, 30 and 10% RWCC-based diets.
There were no significant differences (P >
0.05) in birds fed 10-30% RWCC-based
diets for the gizzard. However, these values
were higher (P < (.05) than the control.
Serum metabolites of broilers fed raw wild
cocoyam corm-based diets

Table 5 revealed that out of all serum
biochemical indices monitored, only
cholesterol was significantly (P < 0.05)

affected by the dietary treatments. The
highest (P < 0.05) cholesterol
(134.54mg/dl) was obtained in birds fed the
control diet. This decreased to 125.70,
118.81 and 113.16mg/dl respectively for
birds fed 10, 20 and 30% RWCC-based
diets. Variations obtained in the total
protein, albumin, globulin, albumin:
globulin ratio and glucose were not
significant (P> 0.05).

Haematology of broilers fed raw wild
cocoyam corm-based diets

All' haematological parameters investigated
(Table 6) vis-a-vis red blood cells (RBC),
white blood cells (WBC), packed cell

Table 4: Carcass characteristics of broilers fed raw wild cocoyam corm-based diets

Diets
Parameters 1 2 3 4 SEM COV
0% 10% 20% 30%
RWCC RWCC RWCC RWCC
Live weight, 197 1.78° 1.67° 1.43¢ 0.16 17.97
LW (kg)
Bled weight  96.94™ 97.09° 96.82%° 9532° 0.50 1.02
(% LW)
Plucked 88.43 86.70 90.47 84.79 2.28 5.19
weight (%
LW)
Eviscerated 72.91° 72.01° 69.74° 68.86° 1.92 5.42
weight (%
LW)
Dressing 64.78° 63.00° 61.16° 59.71¢ 1.96 6.29
Percentage
(% LW)
Gastro 9.19° 10.09°° 10.78% 11.82° 0.10 18.96
intestinal
tract (%
LW)
Abdominal 203 1.74 1.64 1.46 0.26 30.55
fat (% LW)
Organ (% of carcass)
Kidney 096 0.96 1.04 1.70 0.24 4133
Lungs 0.87 0.90 0.95 1.13 0.11 21.66
Heart 0.56¢ 0.85° 0.76° 0.81° 0.10 25.56
Liver 335 3.23 3.69 4.76 0.65 3432
Gizzard 2.75° 3.30° 3.34° 3.43° 0.27 16.69

®<Means in the same row with different superscripts di ffer significantly (P < 0.05).
SEM = standard error of the means, COV = coefficient of variation
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Table 5: Serum metabolites of broilers fed raw wild cocoyam corm-based diets

Diets

Parameters 1 2 3 4 SEM COoVv

0% 10% 20% 30%

RWCC RWCC RWCC RWCC
Total 6.13 6.12 6.53 6.59 0.36 11.42
Protein
(g/dl)
Albumin 2.29 230 2.23 2.26 0.09 7.97
(g/dl)
Globulin 3.83 3.82 4.30 4.33 0.31 15.29
(g/dl)
Albumin: 0.60 0.60 0.53 0.53 0.04 11.79
Globulin
Ratio
Cholesterol 134.54% 125.70° 118.81° 113.16¢ 5.73 9.32
(mg/dl)
Glucose 133.06 130.58 128.68 129.31 5.54 8.50
(mg/dl)

®edMeans in the same row with different superscripts differ significantly (P < 0.05).
SEM = standard error of the means, COV = coefficient of variation

volume (PCV), haemoglobin, mean
corpuscular haemoglobin concentration
(MCHC) and mean corpuscular
haemoglobin (MCH) were not significantly
(P > 0.05) affected by the dietary
treatments.

Discussion

Results of the composition of the RWCC as
reported by Olajide ef al. (2011) served as
evidence that the corms contained an array
of anti-nutritional factors (ANFs). Similar
results indicating the presence of ANFs in
different corms of cocoyam have been
reported (Esonu et al. 2000., Agwunobi et
al. 2002., Preeti, 2003., Sefa-dedeh and
Agyir-sackey, 2004).

The trends obtained in the determined
composition of the experimental diets were
reflections of the original nutrient contents
of the raw wild cocoyam (Colocasia
esculenta (L.) Schott) corm which replaced
maize. The diets were, however, formulated
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to meet the nutrient and energy
requirements of broiler finishers under the
tropical environmental conditions where
the experiment was carried out as
recommended by Olomu (1995).

The non-significant values of the ADFI of
the birds among all dietary treatments was
an indication of better ability of these birds
(finishers) to tolerate the ANFs in RWCC.
This agrees with the findings of Bedford
(2006) and Panda (2006). The highest
ADWG of the birds fed control diet could
be explained by absence of ANFs in maize.
Progressive reductions in this parameter
with increasing content of RWCC in the
diets

could also be linked to the contents of
residual ANFs. Similar depressed weight
gains have been reported with HCN
(Montgomery, 1980., Aletor and Fetuga,
1984), tannin (King et al, 2000) and
phytate (Tanveer et al., 2000). Decnypere et
al. (1992) observed that slight increase in
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Table 6: Haematology of broilers fed raw wild cocoyam corm-based diets

Diets
Parameters 1 2 3 4 SEM Cov
0% 10% 20% 30%
RWCC RWCC RWCC RWCC
Red Blood 3.12 3.13 3.33 3.28 0.26 15.70
Cells (mm’x
10°
White Blood 19.55 20.60 2092 21.90 1.65 15.87
Cells (mm’x
10°
Packed Cell 27.67 28.00 27.00 27.33 0.50 3.64
Volume (%)
Haemoglobin 927 9.40 930 9.17 0.14 2.97
(g/100ml)
Mean 91.15 90.23 87.15 83.32 8.69 19.75
Corpuscular
Volume (p)
Mean 33.49 33.57 34.47 33.54 0.36 2.14
Corpuscular
Haemoglobin
Concentration
(%0)
Mean 30.54 30.29 29.79 27.95 2.77 18.70
Corpuscular
Haemoglobin
(uug)

Means in the same row with different superscripts differ significantly (P < 0.05).
SEM = standard error of the means, COV = coefficient of variation

dietary protein levels under hot and humid
tropical conditions were beneficial for
growth rate and feed efficiency in broilers.
Zaczek et al. (2003) observed that
increasing concentration of fibre in diets
have a negative linear effect on body
weight. The lowest FCR obtained in birds
fed the control diet was as a result of better
utilization of nutrients in it due to absence
of ANFs. The values of FCR of broilers on
control and those on all RWCC-based diets
were lower than values reported (Adetunji
and Ologhobo, 1999., Ojewola et al. 2002).,
but higher than the value of 2.25-2.70
obtained by Tion et al. (2005) for broilers
raised in tropical environment. The
differences may have been caused by diets
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fed and breed of birds. The FCR in this
study, however, compares favourably with
the values obtained by (Adejinmi et al
1997 and Akpodiete et al. 1997).

Variations obtained in the CPKF showed
the differences in cost of maize and RWCC
which are the variable ingredients.
However, despite the lower ADWG and
higher FCR of the birds fed RWCC-based
diets than the control, the lower CPKF of
RWCC than that of maize was such that cost
of feed per kilogramme weight gain (
CPKWQG) at 10 and 20% RWCC were
lower (more economical) than control. Low
mortality values obtained across all dietary
treatments was an indication that contents



of ANFs in RWCC at 10-30% was not
poisonous to have resulted in outrageous
mortalities.

The quality of carcass is very critical to the
determination of profit obtainable from
broiler production. The good performance
depicted by highest live weight of the birds
fed the control diet was an evidence of
better utilization of nutrients in it (control).
Onimisi ef al. (2010) recommended quality
protein maize to improve broiler production
and make more meat available. Obun et al.
(2011) linked improved performance of
broilers fed honey-flavoured diets to
improved palatability and reduced
dustiness of feed. Lower eviscerated and
dressed weights of the birds on graded
levels of RWCC-based diets than the
control could have been caused by the
dietary treatments. Carcass yield and
dressing percentage are known to be
influenced by dietary quality (Johnson and
McNabb, 1983). Variations in the size of gut
have been associated with the amount of
fibre consumed by birds in the process of
meeting their energy requirement.
Increases in the weights of the GIT and the
gizzard obtained with increase in contents
of RWCC in the diets could be explained by
increase in dietary fibre. Fibres have been
found to lower the digestibility of nutrients
(Alokan, 2000). The non-digestible part of
the feed is left in the GIT and that would
have added to its (GIT) weight. Olajide et
al. (2009) reported that the digestibility of
nutrients by hybro broilers was affected by
contents of anti-nutritional factors in wild
cocoyam (Colocasia esculenta (L.) Schott)
corms. Indirectly, contents of ANFs which
affected digestibility could also influence
the size of GIT and gizzard. Summmers and
Leeson (1986) reported an increase in
gizzard size with fibre intake. Akinola and
Abiola (1999) recorded similar increased
weights of gizzard and intestines of

Olajide
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cockerels with fibres in melon husk-based
diets. The trend obtained in the heart was
not particular to be attributed to effect of
dietary treatments. Olajide et al. (2009)
found no histopathological lesions in
organs (proventriculus, lungs, heart, liver,
kidney and GIT) of hybro broilers fed 10-
30% RWCC-based diets.

The highest cholesterol of the birds fed
control diet and its decreasing with
increasing RWCC in the diets could be
linked to the ANF's especially saponin in the
diets. Saponins are known to assert
physiological effect of lowering the level of
plasma cholesterol concentrations in
experimental animals (Oakenfull 1981 and
Michael 2005). Although dietary fibres
have been implicated (Hale et al. 1986) in
this respect, Donnica (2000) identified
soluble dietary fibre (B-glucans) as capable
of achieving this. The non-significant
values of the total protein, albumin and sera
glucose was an indication that the contents
of anti-nutritional factors in RWCC-based
diets did not precipitate inadequacy of
nutrients which could create an anaemic
condition. The blood volume (percentage of
body weight) obtained for all dietary
treatments falls within 2.5-6.6% of the body
weight recommended for normal chickens
(Mitruka and Rawnsley, 1977).

The lower WBC obtained in birds fed the
control diet than those obtained in birds fed
RWCC-based diets could be explained by
an increased need to challenge the foreign
body in form of anti-nutritional factors in
the diets formulated with graded levels of
RWCC. The increased concentrations of
ANFs with increasing RWCC would have
elicited responses of increased WBC
(antibodies) for defence.

Conclusion
It was concluded that maize could be
replaced with RWCC up to 20% on a weight
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for weight basis without deleterious effect
on performance and carcass quality.
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