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ABSTRACT

Trace minerals commonly used in poultry are supplied by inorganic salts, and they have low bioavailability
because they can form complexes with other nutrients in the gut. A 18 weeks experiment was conducted to
evaluate the effects of diet supplemented with chelated organic trace mineral blends on the performance
characteristics of egg-type chickens at both chick and grower phases. The experiment involved a total of
five hundred (500) one- day old pullet chicks randomly allotted to five (5) dietary treatments consisting of
positive control, recommended level of inorganic trace minerals in the premix 16, 64, 64 mg/kg of Cu,
Zn and Mn (T1), negative control, basal diet with 0.0, 0.0,0.0 mg/kg of Cu, Zn and Mn i.e. premix free
of Cu, Zn and Mn (T2), diets with 16, 64, 64 mg/kg of chelated Cu, Zn and Mn, 100% higher than the
manufacturer’s recommendation (T3), diets with 8, 32, 32 mg/kg of chelated Cu, Zn and Mn, at the
manufacturer’s recommendation (T4) and diets with 4, 16, 16 mg/kg of chelated Cu, Zn and Mn at 100%
lower than the manufacturer’s recommendation (T5) respectively. Each treatments was replicated ten times
with 10 birds per replicate. Growth performance characteristics were evaluated as response criteria in the
experiment. All data obtained were subjected to One-way Analysis of Variance in a Completely
Randomized Design. At the chick and grower phases, the FCR was greatly improved even at the least feed
intake. A significant (P<0.05) increase in weight gain was also recorded at the grower phase. The study
concluded that supplementation of chelated trace mineral blends at 100% higher than manufacturer’s
recommended level in the diets of egg-type chickens resulted in an improved FCR at the least feed intake.
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growth rate, low feed efficiency, loss of appetite,
reproductive  disorders, impaired immune
response and deficiency diseases in many avian
species (1). Organic Trace Minerals (OTM) have
been hypothesized to have a higher
bioavailability than inorganic salts (2) though
their effects on the long term use for pullets has
not been documented, its use in premix
formulation has been suggested as a potential
solution to mitigating mineral pollution. This
implies that OTM may be added at a much lower
concentration in the diet than ITM, without
causing any negative effect on production
performance and potentially reducing mineral
excretion (4). The study aim at evaluating the
growth performance characteristics of egg-type

DESCRIPTION OF PROBLEM

Trace minerals, such as Zn, Mn and Cu, are
involved in a wide variety of physiological
processes, making them essential for optimal bird
growth and health (8). They act as catalysts in
many enzyme and hormone systems (7) and, as a
result, influence growth, bone development,
feathering, enzyme structure and function, and
appetite (6). These elements are involved in
myriad of metabolic and physiological processes
which are critical to the general well-being of
man and animals. However, subclinical
inadequacies, severe deficiency or imbalance of
these vital micronutrients results in metabolic
disorders which are often expressed as poor
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chicken fed diet supplemented with chelated
organic trace mineral blends.

MATERIALS AND METHODS
Experimental site
The experiment was carried out at the Poultry

Unit, Directorate of University Farms
(DUFARMS), and Animal Nutrition
Laboratory, Federal University  of

Agriculture, Abeokuta, Ogun State, Nigeria.
Test Ingredients

The chelated organic Zn/Cu/Mn used were
obtained from Novus Intl., USA and trace
mineral (Cu, Zn and Mn) free premix was
formulated at Rotinol, Gbonogun, Odo Eran,
Abeokuta, Ogun State.

Diets and feeding management

The egg-type chicken diet that was used in this
study was formulated to meet the nutrient
requirements of
the birds at all phases (5). The treatments includ
ed supplementation of trace minerals at recomm
ended level of inorganic supplementation
according to (10) (16, 64 and 64 mg/kg of Cu, Zn
and Mn, respectively) Positive Control”;
supplementation at zero (0.00mg/kg Cu, Zn and
Mn, respectively)”’Negative
Control”; chelated supplementation at 100%
higher than manufacturer’s recommended level
(16, 64 and 64mg/kg of Cu, Zn and Mn,
respectively); chelated supplementation at
manufacturer’s recommended level (8, 32 and 32
mg/kg of Cu, Zn and Mn, respectively); and
chelated supplementation at 100% lower than
recommended level (4, 16 and 16 mg/kg of
Cu, Zn and Mn, respectively). Premix was

formulated based on breed specification
(without Cu, Zn and Mn dietary
supplementation in the control diet) and

supplemental levels was defined based on the
manufacturer’s (Novus Inc.) recommended
level of inclusion in diet.

Data collection

Growth Parameters

Weighing of Birds

Birds in each replicate group were weighed at

the beginning of the experiment and subsequent
weighing for pullets were done forthnightly. All
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weighing were done on a Five Star weighing
scale in the morning before feeding. Weight gain
was determined by the difference in the body
weights of the two consecutive weighing for
each replicate group.

Feed Intake

Known quantities of feed were supplied to each
replicate group at the beginning of each week
and the left-over at the end of 7day period were
subtracted from the amount supplied to obtain
the feed consumed by the replicate group.
Cumulative feed intake was the summation of
the feed consumed within a particular time.

Feed intake/bird(g) = Feed supplied(q) — left
over feed(q)

No of birds
Feed Conversion Ratio

Feed conversion ratio of the chicks and growing
birds was determined by following the formula:

Feed Conversion Ratio = Amount of feed

consumed

Weight gain

RESULTS AND DISCUSSION

The result of the performance characteristics of
pullet chicks and the grower chicks fed diets
supplemented with chelated organic trace mineral
blends is presented in Tables 1 and 2. At the chick
phase, the result shows that the daily feed intake
and FCR were significantly (p<0.05) influenced
by dietary treatments. Daily feed intake was
higher in birds fed T4 compared to other
treatment groups, the least daily feed intake was
recorded in birds fed T3. The least and better FCR
(2.12) was recorded in birds fed T3 while the
highest FCR (2.37) was recorded in birds fed T1.
All parameters measured for growth performance
at the grower phase were not significantly
(P>0.05) influenced by the dietary treatments.
The reduced feed intake and better FCR observed
in birds on diet supplemented with chelated trace
minerals at the end of the chick phase may be due
to a more balanced amino acid profile as a result
of the organic ligands to which the trace minerals
were chelated. This implies that the diet was able
to meet up with the nutrient requirements of the
birds faster than the control group and that with
zero level of Cu, Zn and Mn which might have
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elicited the better FCR. This is in consonance
with (11) who reported an improved FCR in
turkeys fed diets supplemented with chelated
trace mineral blends even with reduced feed
intake. Similar findings were reported by (12); a
better FCR occured in broiler chickens fed starter
diets containing supplemented organic trace
minerals compared to those fed diets
supplemented with the inorganic form. This
improved FCR also concurred with the findings
of (6) who reported an increased body weight

gain, improved FCR and production efficiency
factor as a result of feeding diets supplemented
with organic Cu, Zn and Mn in broiler chickens.
The improvement in FCR following increasing
supplemental level of organic trace mineral
observed in this study however contradicted the
reports of (5) who stated that with the inclusion
of additional dosage of trace mineral into diets,
improvement of performance would not be
expected at the starter phase.

Table 1: Performance characteristics of pullet chicks fed diets supplemented with chelated organic

trace mineral blends (0-10 weeks)

Parameters T1 T2 T3 T4 T5 SEM  P-value
Initial weight (g/bird) 130.50 129.40 130.50 130.48 130.50 1.98 0.442
Final weight (g/bird) 600.50 578.50 597.15 601.50 599.60 6.08 0.176
Daily weight gain (g/bird) 8.42 8.01 8.36 8.45 8.39 0.10 0.108
Daily feed intake (g/bird) 36.00° 35.75% 34.45° 37.922 37.53? 0.20 0.051
FCR 2.378 2.27% 2.12° 2.17° 2.31¢8 0.05 0.101

¢ means on the same row having different superscripts are significantly different (p<0.05)

T1 - Recommended levels for inorganic trace minerals supplementation

T2 - Supplementation at zero level for Cu, Zn and Mn, respectively

Ts - Chelated supplementation at 100 % higher than manufacturer’s recommendation
Ts4 - Chelated supplementation at manufacturer’s recommendation

Ts - Chelated supplementation at 100 % lower than manufacturer’s recommendation

Table 2: Performance characteristics of pullet chicks fed diets supplemented with chelated organic

trace mineral blends (10-20 weeks)

Parameters T1 T2 T3 T4 T5 SEM P-value
Initial weight 780.00 685.00 785.35 779.50 729.00 18.26  0.654
Final weight 1356.90 1298.00 1388.00 1397.78 1358.02 17.78 0.824
Daily weight gain 11.92 9.72 12.89 12.76 11.10 0.38 0.184
Daily feed intake 88.58 88.54 89.13 89.36 89.00 0.62 0.173
FCR 7.18 7.32 7.09 7.02 7.12 0.25 0.397

¢ means on the same row having different superscripts are significantly different (p<0.05)
Recommended levels for inorganic trace minerals supplementation

T1-
T2-
Ts-
Ta-
Ts-

Supplementation at zero level for Cu, Zn and Mn, respectively

Chelated supplementation at 100 % higher than manufacturer’s recommendation

Chelated supplementation at manufacturer’s recommendation

Chelated supplementation at 100 % lower than manufacturer’s recommendation

CONCLUSIONS AND APPLICATION
From the study and the result, it can be concluded

that;
» At the starter chick phase, chelated

supplementation led to a better FCR with
the least feed intake.

» At the grower phase, birds fed chelated

supplementation at 100% higher that the
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manufacturer’s recommendation had the
highest weight gain, least feed intake,
good FCR and least cost of production
compared to other groups.

More eggs were produced by birds fed
100% higher than manufacturer’s
recommendation at the three laying
phases.
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» Hence, trace minerals (Cu, Zn and Mn)
can be supplemented to the diet of egg-
type chickens up to 16, 64, 64 mg/kg of
chelated Cu, Zn and Mn respectively so
as to achieve a better growth
performance at both chick and grower
phases.
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