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Abstract

An experiment was conducted to compare the utilisation of maize offal, wheat offal, rice
offal and sorghum panicle as energy sources in the diets of fattening beef cattle. Twenty
White Fulani bulls with an average weight of 225kg were randomly allotted to four
isonitrogenous diets formulated with maize offal, wheat offal, rice offal and sorghum
panicle as the energy sources. Signal grass (Bracharia decumbens) hay was offered as the
basal diet. A metabolism trial was conducted at the end of the feeding trial using 16 bulls
to assess the effect of the diets on nutrient digestibility. The result showed that the energy
content of the diets ranged from 2500.72 — 2677.46kcal/kg DM. Dry matter intake (DMI)
was significantly higher (8.50kg/day) (P<0.05) in the wheat offal based diet and average
daily gain (ADG) were significantly (P<0.05) higher in maize offal and wheat offal based
diets (0.65 and 0.66kg/day) respectively. The utilization of maize and wheat offals based
diets were significantly (P<0.05) higher compared to those of rice offal and sorghum
panicle based diets. Wheat offal and maize offal based diets had higher utilization and
similar feed to gain ratio. Rice offal had the least feed to gain ratio (22.40) and the
highest feed cost/kg gain (N683.10/kg gain) The DM digestibility of all the by-products
based diets ranged from 52.33 % in the rice offal based diet to 67. 48 % in the maize offal
based diet. There was positive nitrogen balance across all treatment. It was concluded that
maize offal and wheat offal based concentrates were better utilized by cattle compared to
rice offal and sorghum panicle based concentrates in fattening of cattle.
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Description of problems inadequate outputs of animal products in
One of the major constraints of livestock spite of the large livestock population of
industry in Nigeria in meeting consumer (Cattle 13.9million, Sheep 22.1million
demand for meat, milk, eggs and other and Goats 34.5million) (1) in the country.
livestock products is the unavailability of The (2) report indicated that animal feeds
regular supplies of appropriate, cost have become an increasingly critical
effective and safe animal feeds. This component of the integrated food supply
poor level of livestock nutrition has led to chain. Efficient management of
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ruminants in the country must, therefore,
pay attention to the type and quality of
forage available and supplementation
required to provide adequate diet for the
optimal production of cost effective
livestock products. Beef producers rely
heavily on forages as the basis of feeding
programmes. The forages, however must
be supplemented with energy and or
protein in order to meet the nutritional
needs of the animals. A rapid expansion
of beef production in Nigeria could be
achieved through the implementation, on
a significant scale, of intensive growing
and finishing schemes.

Crop and agro-industrial by-products
have  significant  contributions in
enhancing livestock production because
they are cheap and renewable sources of
animal feed. The use of agricultural by-
products in animal feeding will help
overcome periods of feed shortages and
ensure a constant supply of livestock
products. It is therefore, necessary, to
exploit locally available feed resources
and to develop feeding strategies
compatible with the local environment.
The cost of feeding cattle accounts for
about two-thirds of the total cost of meat
production and (3), indicated that the
highest percentage of the total cost (85%
- 90 %) is attributable to energy supply.

Over the years, it has become
increasingly uneconomical to include
grains in the diets of livestock due to
increased consumption of grains by
humans, however, industrial and lcally
processed by-products of cereal grains
such as maize, sorghum, millet, wheat,
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rice etc can be used as alternative source
of energy for beef cattle. Myer (4)
suggested that these alternative feeds can
fit into a feeding program as primary
roughage, supplement to a regular ration
or replacement part of the ration in the
diet. Conventional protein and energy
concentrates such as cotton seed cake,
groundnut cake and whole maize have no
relevance under traditional small holder
fattening  operations.  Although, the
farmers can utilize locally available
feedstuffs within the farming system.
These locally available feedstuffs include
maize offal (“dusa”), rice offal, sorghum
panicle (“keikei”) and wheat offal. This
study is aimed at determining optimal
combinations of these feed resources that
will promote good live weight gains for
cattle fattening.

Materials and method

Feeding trials

Ninety days fattening study was
conducted using 20 White Fulani bulls
with an average weight of 225kg
purchased from Sheme cattle market in
Katsina State. The bulls were allotted to
four treatments in a Completely
Randomize Design to compare diets
based on maize offal, wheat offal, rice
offal and sorghum panicle. There were 5
animals per treatment. The diets were
formulated to be isonitrogenous.

On arrival, the bulls were dewormed
with (Albendazole® — 10mls per animal),
given prophylatic antibiotics (Terramycin
L/A — S5mls per animal) and treated
against ectoparasites by dipping. The
bulls were tagged and housed



individually for identification. The bulls
were fed Skg/head/day for 14days to
allow the animals adjustment to the
treatments diets. At the commencement
of the study, the concentrate diets- rations
formulated withmaize offal (MO), wheat
offal (WO), rice offal (RO) and sorghum
panicle (SP) were fed at 2.5% of body
weight daily. Signal grass (Brachiaria
decumbens) hay and water were provided
ad libitum. The rations were adjusted at
regular intervals of two weeks to reflect
changes in live weight. The bulls were
weighed at the beginning of the
experiment for their initial weight and
subsequently every fortnight. Weight of
feed left over was subtracted from total
feed offered to obtain feed consumed.
Feed consumption and weight gained
were used to compute the Feed
Conversion Ratio (FCR). Fresh water of
known volume was offered each day; and
before each offer, the previous day’s left
over was measured, daily water
consumption was thus computed. Two
control drinkers were placed in the
experimental house at different locations
to determine water loss by evaporation.
The individual feed ingredients (maize
offal, wheat offal, rice offal, sorghum
panicle, cotton seed cake, poultry litter),
formulated diets, Brachiaria decumbens
hay and feacal samples were analyse for
proximate components (5). Energy was
determined by the equation developed by

(6).

Digestibility study

At the end of the fattening study, four
bulls were randomly selected from each
treatment and housed in metabolic crates
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for total feacal and urine collections. The

animals were allowed ten days of
adjusting to the conditions of the
metabolic crates before the

commencement of the digestibility study
which lasted seven days. Known weights
of the experimental diets were offered
daily and water was given ad [libitum.
Daily feacal and urine outputs were
weighed and 5% of each day’s collection
was stored. This was later bulked and
taken to the laboratory for proximate (5),
Neutral Detergent Fibre and Acid
Detergent Fibre of Van Soest (7)
analysis. Urine samples were analysed
for their nitrogen content using Kjeldahl
Procedure (5).

Feed cost analysis

The cost of the various feed ingredients
were used to compute the feed cost, total
feed consumed within the fattening
period and feed cost per kilogram weight
gain. This was used to determine how
profitable it is to fatten bulls with the by-
product supplements of maize offal,
wheat offal, rice offal and sorghum
panicle roughage feed materials.

Data analysis

Data from the experiment were subjected
to ANOVA as described by (8) using the
SAS General Linear Model (9).
Significant levels of differences among
means were also determined using
Duncan’s Multiple Range Test (10).

Results and Discussion

Nutrient composition of energy sources
The nutrient composition of cereal by-
products used in the study is presented in



Table 1. The DM, CP, ADF and NDF
(91.97 %, 12.69 %, 33.41 % and 55.15
%), respectively content of maize offal
obtained in this study were higher than
88.9% DM, 9.6% CP reported by (11)
and 10.08%CP, 26.31% ADF and
21.64% NDF reported by(12). However,
the CP was similar to 12.7% reported by

(13).

The CP (16.16 %) and CF (12.71%) of
wheat offal were found to be lower than
18% earlier reported by (14), but similar
to 11.30 % reported by (12). The DM
(94.40 %) of sorghum panicle obtained in
the study was lower than 98.27 %
reported by (15). This may be due to the
high humidity (72 %) recorded at the
time of the study. The CP was however,
higher than 2.38 % reported by the same
author. This could be due to the
unthreshed sorghum grains left in the
panicles which may lead to the increase
in CP content. The CP and NDF were
found to be within the range of 3.2% -
7.4% and 36.9% - 80.5%, respectively
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obtained by (16). Aina et. al., (17) had
indicated that agricultural by-products
contain higher fibre than forages. The
variations in the nutrient composition of
these by-products can be attributed to
differences in varieties used, agronomic
practices employed, time of harvesting
and processing methods (18). These
variations should, therefore, be noted
when making generalised
recommendations on nutrient status of
agricultural by-products and levels of
inclusions in diets.

Nutrient composition of experimental
diets

The nutrient composition of the
experimental diets is presented in Table
2. The ME of the diets (10.93 —
11.21MJ/kg DM) was within the range of
10 — 11.6MJ/kg DM recommended for
bulls (19). The CP range of (12.31% -
15.91%) of the experimental diets was
within the range considered adequate for
bulls fattening (20).

Table 1: Nutrient composition of cereal by-products and hay

Cereal By-products

Nutrients (%) MO WO RO SP Hay
Dry Matter 91.97 91.57 93.34 94.40 94.18
Crude Protein 12.69 16.13 6.13 4.89 4.25
Ether Extract 16.43 10.99 9.01 6.44 7.07
Crude Fibre 10.12 12.71 45.90 29.29 38.17
Ash 2.62 5.08 15.41 17.31 4.77
NFE 58.14 55.09 23.55 42.07 45.74
ADF 33.41 47.50 48.14 59.46 57.23
NDF 55.15 65.06 75.37 71.76 81.85
ME (kcal/kg 2660.74 2687.02 2371.74 2586.70 2538.93
DM)

MO= Maize Offal, WO = Wheat Offal, RO = Rice Offal, SP =Sorghum Panicle, ME= Metabolizable Energy

NFE=Nitrogen Free Extract ADF= Acid Detergent Fibre,
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NDF= Neutral Detergent Fibre
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Feed intake and weight changes in the
fattened bulls

There was no significant difference in
concentrate intake in the MO, WO, RO
based diets. Bulls performance on the SP
based diets, had significantly (P <0.05)
lower concentrate intake. The intake of
Brachiaria decumbens hay was similar
across all the treatments diets. The
higher concentrate intake compared with
the basal hay intake could be attributed to
the better palatability of the concentrates
over the hay. The presence of
cottonseedcake in the concentrates could

also have influenced intake. Yahaya et
al., (21), had reported positive effect of
cottonseed cake on intake in the diet of
ruminants. Generally the weight gains
obtained in this study were low. Higher
gains of 0.87kg/day (22), 1.07kg/day
(23), and 0.69-0.91kg/day (24) had been
reported. Aduku (20) had, however,
reported similar low values in bulls. The
total feed intake/day in all the diets (7.82-
9.14kg/day) were higher than 6.26-
6.45kg/day obtained in fattening trial
conducted by (24).

Table 2: Nutrient composition of the experimental diets

Cereal Based diets

Nutrients (%) MO WO ROt SP

Dry Matter 92.61 91.81 92.94 93.88
Crude Protein 1591 13.94 12.31 14.50
Ether Extract 10.64 10.58 9.39 7.45
Crude Fibre 13.96 12.48 30.09 22.54
Ash 10.93 9.80 18.34 21.17
NFE 48.74 53.20 29.87 34.34
ADF 61.32 23.59 50.87 47.53
NDF 75.72 35.72 53.06 68.86
TDN 79.58 80.10 63.19 61.09
ME(kcal/kg DM) 2660.74 2677.46 2500.72 2610.59

MO= Maize Offal, WO = Wheat Offal, NFE = Nitrogen Free Extract RO = Rice Offal, SP = Sorghum
NDF= Neutral Detergent Fibre, TDN= Total Digestible

Panicle, ADF= Acid Detergent Fibre,
Nutrients, ME= Metabolizable Energy

The Average Daily Gain (ADG) was
significantly (P<0.05) higher in the MO
and WO based diets. Jokthan (25) had
earlier reported high content of silica in
rice offal and sorghum panicle which
might have accounted for the poor
utilisation. In both MO and WO based
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diets, there was better nutrient
availability.  Silica is not  only
indigestible, but it also prevented the
digestibility of other nutrients by
encrusting them. The bulls were,
therefore, able to utilize the nutrients of
MO and WO better than RO and SP



based diets. Water intake was
significantly (P<0.05) higher in bulls on
the WO based diets. Jokthan (25) had
reported that water intake could be
affected by the nature of the fibre
contained in the feed. Different fibrous
material are reported to have different
water holding capacities which could be
reflected in water intake when use in
compounding livestock feeds. The water
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intake of the bulls on all the treatments
diets were between the range of 29.54L —
33.78L/day. Only the bulls fed wheat
offal based diet achieved the minimum
recommended (32L/day) water intake
(26). The low water intake could also
have been due to the high relative
humidity (72%) recorded within the
experimental period.

Table 3: Effect of the experimental diets on the performance of fattened bulls.

Cereal based diets

Parameters MO WO RO SP SEM LOS
Conc. Intake (kg/day) 4.96" 5.23° 4.83° 4.28"° 0.15 *
Hay Intake kg/day) 3.53 3.91 3.87 3.54 0.14 NS
Total Feed Intake (kg/day) 8.49°° 9.14° 8.70°° 7.82° 029 @ *
Dry Matter Intake (kg/day) 7.932° 8.50° 8.14°° 736° 027 @ *
Water Intake (1/day) 30.54° 33.78* 29.54° 28.69°  1.01  *
Initial Weight (kg) 254.80 263.20 254.40 24260 1135 NS
Final Weight (kg) 309.00°°  319.00°  288.00%°  280.00° 10.94  *
Total Weight Gain (kg) 54.20° 55.80° 33.60° 37.40° 462  *
Average Daily Gain 0.65° 0.66° 0.40° 0.45° 006  *
(kg/day)

Feed : Gain ratio 13.71° 14.30° 22.40° 1927 218  *
Cost of Feed Intake (M /day)  288.59° 328.88"  265.35°°  238.63° 9.17 %
Feed Cost/kg gain (M) 466.14 514.74 683.10 587.60 69.11 NS

a, b, ¢, means bearing different superscript in a row differ significantly. SEM = Standard Error of
Mean, LOS = Level of Significance, *=P<0.05; NS = Not Significant

Nutrient
balance
Except for the bulls on the RO based
diets which had 5233 % DM
digestibility, the DM digestibility across
the MO, WO and SP based diets were
good and ranged from 61.76 % - 67.48
%. Total digestible nutrients also ranged
from 57.12 % - 57.17 %. The high
percent digestibility of CF, ADF and
NDF of maize offal, wheat offal and
sorghum panicle based diets indicate high
digestible fibre in the diets. Rice offal

digestibility and nitrogen

based diet, which had the highest fibre
content (18.34%CF, 50.87%ADF and
53.06%NDF) had the lowest fibre
digestibility. This was due to the high
fibre content of rice offal (45.9%CF,
48.14%ADF and 23.55%NDF) which
could have affected its digestibility. Rice
offal based diet also had the lowest TDN
and ME digestibility which may also
have been due to the content of silica in
rice offal. Percent digestibility of all the
nutrients in wheat offal based diet was
higher than those of the rice offal based
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diets. Aina et al. (17) had indicated that
wheat offal nutrients were more readily
available for utilization than rice offal
nutrients. They reported wheat offal
nutrients to be more readily degradable in
the rumen compared to rice offal
nutrients.

Jokthan et al.

There was no significance difference
(P<0.05) in the feed cost’kg gain.
However, bulls on the RO based diets
had the highest (N 638.10/kg gain) feed
cost’kg gain while those on the MO
based diets had the least (N466.14/kg
gain). This result indicated a poor
efficiency for the utilisation of RO in
fattening rations.

Table 4: Nutrient digestibility and nitrogen balance in bulls fed cereal by-product based diets

Cereal Nased diets
Digestibility (%) MO WO RO SP SEM  LOS
Dry Matter 67.48° 65.93° 52.33° 61.76"  2.62 *
Crude Protein 66.48 68.56 65.28 65.70 1.74 NS
Ether Extract 82.93° 81.46° 69.36" 70.94°  3.39 *
Crude Fibre 74.15° 71.99° 61.80° 72.02°  0.86 *
Ash 41.92° 43.86° 42.38" 55.59*  2.94 *
NFE 80.30° 79.24° 73.32°P 68.23°  2.74 *
Acid Detergent Fiber 77.72° 69.16° 57.47°¢ 69.34°  1.92 *
Neutral Detergent Fiber 81.28° 74.39° 66.32° 73.06°  1.26 *
Total Digestible Nutrient 65.66° 67.17° 57.13°¢ 61.06°  1.11 *
Metabolisable Energy 78.45° 77.81° 69.80°" 68.79°  1.15 *
Nitrogen Balance
N Intake (g/day) 145.00° 134.28% 116.07° 113.57°  10.20
Feacal N (g/day) 59.29* 53.21° 53.93 4571° 820 *
Urinary N (g/day) 50.71 70.00 49.64 4286 1379 NS
N-Retained (g/day) 35.00 11.07 12.50 25.00 8.04 NS
% of N-Intake 24.61 15.47 11.10 2240 1137 NS
Figures bearing different superscript in a row differ significantly. SEM = Standard Error of Mean, LOS =

Level of Significance *=P<0.05; NS = Not Significant, ADF= Acid Detergent Fibre,
Detergent Fibre, TDN= Total Digestible Nutrients, ME= Metabolizable Energy,

NDF= Neutral
N= Nitrogen, MO= Maize

Offal, WO = Wheat Offal, RO = Rice Offal, SP = Sorghum Panicle

Conclusion and Application

The study established that:

1 Bulls fed on maize offal and
wheat offal based diets had higher
feed intake, feed utilisation and
growth compared to bulls on the
rice offal and sorghum panicle
based diets.
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2. The nutrient compositions and
digestibility of nutrients in maize
offal and wheat offal based diets
were similar and higher, making
them more nutritious and of
benefit to beef cattle.

3. It is more efficient and cost
effective to utilize Maize offal
and wheat offal in cattle fattening



rations. The use of sorghum
panicle and rice offal in
concentrate rations may not result
in good growth response and
farmers’ may not make good
profit.
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