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Abstract

A feeding trial which lasted for (12) weeks was carried out to determine feed intake, nutrient
digestibility and nitrogen balance by growing Yankasa rams fed different ratios of Brachiaria
ruziziensis and concentrate in a total mixed ration at the National Animal Production Research
Institute Shika, Zaria in Northern Guinea Savanna of Nigeria. Sixteen healthy Growing Yankasa
rams with an average live weight of 21.75kg+1kg were randomly allocated to four treatments with
four replicates in a Complete Randomized Design (CRD). The treatment diets were ratios of
Brachiaria ruziziensis to concentrate mixtures: (90:10), (80:20), (70:30) and (60:40). Feed intake
(57.19kg), Daily feed intake (635.48g/day), Average daily gain (61.11g/day), and feed conversion
ratio (10.47) were significantly higher (P<0.05) for animals’ fed 60:40 ratio of B.ruziziensis to
concentrate mixture and showed a decline across the treatments as the quantity of concentrate
inclusion in the mixture decreased. Feed conversion ratio (10.47) was significantly (P<0.05)
lower in animals fed the 60:40 ratio. It was concluded from this study that feeding Yankasa rams
with 60:40 ratio B.ruziziensis to concentrate mixture in a total mixed ration improved utilization,
and gave the highest weight gain (5.5kg) and revenue (8¥4887.7). Thus it is recommended for
smallholder farmers and livestock owners in the Northern Guinea Savanna of Nigeria.
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Introduction

Small ruminants play a key role in bridging the
wide gap in the supply of animal protein for
human consumption (Osinowo et al, 1991)
because of their special features with relatively
short generation interval as compared to cattle,
and also have high reproductive rate and low
production cost. Given the estimated
population of 72.5 million goats and 41.3
million sheep (NASS, 2011) and specifically
about 70 percent of the sheep and goat
populations are concentrated in the northern
region of the country. Concentration of
Nigeria’s livestock-base in the northern region
is most likely to have been influenced by the
ecological condition of the region, which is
characterized by low rainfall duration, lighter
sandy soils and longer dry season. Therefore,
the importance and advantages of small
ruminants cannot be over looked.
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The main feed resources for ruminant animals
are pastures, crop residues and other agro-
industrial by-products. In the dry season and
post-harvest periods, these feed resources
become the main sources of energy for use by
ruminants when poor quality forages from the
range land prevail (Kibon and @Orskov, 1993).
The quantity and quality of available feedstuffs
are the major factors influencing productivity
of ruminants in many parts of the world,
especially regions with high animal numbers.
Crop residues are potential feed resources
especially during the dry season. However,
cereals from these crop residues are generally
low in digestibility, because of high fibre
content and are deficient in nitrogen, minerals
and vitamins. The cell walls of low quality
roughages are generally high in indigestible
fractions of lignin and silica (Jayasuriya, 1986).
However, animal performance with such
feedstuffs can be poor due to low voluntary



Ahmed et al. 2019

intake and digestibility, which result from low
protein concentrations and high levels of
indigestible or slowly degradable fibre (Abdel
Hameed et al., 2013).

Brachiaria is one of the most important forage
grasses grown for pastures in the tropics (Singh,
2009). Brachiaria is a species of grass
originating from the Savanna of the Eastern part
of Africa. The grass species is widely used as
livestock feed. Brachiaria species are either
annual or perennial grasses, with most of the
species lacking rhizomes. The inflorescence
has panicle branches composed of racemes and
the entire plant usually do not grow higher than
Im. Brachiaria belongs to the C4 plants which
tolerate drier conditions and more light
exposure than many other plants (Watson and
Dallwitz, 2008). In this context, Silva et al.
(2004) reported that species of the genus
Brachiaria are frequently used in no-till
systems because these plants are highly
adaptable and tolerant to limiting conditions
that would affect other forage species
negatively. B. ruziziensis has a good nutritive
value and is more palatable than most other
Brachiaria spp. Its crude protein (CP) content
commonly ranged from 7-13% and up to 20%
with dry matter digestibility of 55-75%. For B.
ruziziensis grass hay cut 45 days after seeding
in northeast Thailand, the IVDMD, crude fibre,
NDF and ME concentrations were 61%, 80.5%,
72.8% and 7.9 MJ/kg, respectively (Cook et. al,
2005).  Selective grazing, heavy grazing
pressure and the need for high soil fertility can
result in the loss of B. ruziziensis grass
(Schultze-Kraft and Teitzel, 1992).

The Objectives of the study include.

1. To evaluate the growth performance of
Yankasa rams fed different ratios of
Brachiaria ruziziensis and concentrate
in a total mixed ration.

To determine the cost benefit of
feeding Yankasa rams with
B.ruziziensis and Concentrate in
different ratios of inclusion.
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Materials and Method

Location of the Study

This Experiment was carried out at the calf
house of the Dairy Research Programme (DRP)
of the National Animal Production Research
Institute (NAPRI), Ahmadu Bello University,
Shika-Zaria, 22km North West of Zaria in the
Northern Guinea Savannah zone of Nigeria.
Shika is geographically located between
latitude 11° 12°N and longitude 7° 33’E at an
altitude of 660m above sea level
(Ovimaps,2015), Wet season starts from April
to early May and ends in late September to early
October. Long- term annual rainfall ranges
from 1110 to 1580 mm with maximum
temperature of 30°C and relative humidity of
approximately 70% (1.4.R, 2017).

Management and Experimental Animals:
Sixteen (16) healthy growing yankasa rams of
about 12 months old and similar weight (21 +
0.3 kg) were used. The Experimental animals
were given profilactic treatment against both
endo and ecto parasite using Albendazole 20
ml/ 10 kg, Amiticks spray (200 ml/ 20 Itr),
Ivermectin (subcute) 0.1ml/10kg and Long
Acting Tetracycline (antibiotics) against
bacterial infection. The Animals were housed in
a stall and fed the experimental diet. The pen
was washed with detergent and disinfectant
against microorganisms before the
commencement of the experiment.

Treatments and Experimental Design. and
Feeding

The rams were weighed and randomly allocated
to four different dietary treatment groups,
consisting of 4 rams (replicates) per group, in
Complete Randomize Design (CRD). The
animals were fed experimental Diets at 8am in
the morning in their individual pen ad-libitum,
T were fed B.ruziziensis to concentrate ratio
at (90:10) Ratio, T> were fed B.ruziziensis to
Concentrate in a ratio of 80:20, T3 were fed
70:30 and T4 60:40 ratio respectively and each
serve as treatment and was fed ad-libitum.
Clean water and Mineral lick was also offered
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ad-libitum. Parameters measured were feed
intake, live weight change, feed conversion
ratio and

Feed intake

The feeding was done ad-lib the daily record of
feed intake was obtained by subtracting the
quantity of left (ort) from the feed offered the
previous feeding before next day feeding to
determine the daily intake.

Live weight Change

Prior to the commencement of the experiment
the animals were balanced for weight and
allocated into four treatment groups, the
animals were weighed on fortnightly basis in
order to find out their live weight changes. The
live weight changes were determined by
difference (final — initial).

Chemical Analysis

A Sub-sample from the bulk of the
experimental diet and faecal sample were
obtained, dried and milled for the determination
of Crude Protein, Crude Fiber (CF), Ether
Extract (EE), and Ash content while soluble
carbohydrates (NFE) by subtracting the sum of
% ash, % crude fiber, % crude fat and % crude
protein from 100. That is: NFE = 100 — (% ash
+ % crude fiber + % crude fat + % crude
protein). N-content was determined using the
method of Micro Kjeldahl procedure of
A.O.A.C. (2005). Neutral detergent fibre
(NDF), and Acid detergent fibre (ADF), by the
method of (Van-Soest et al., 1999). Mineral
content (Calcium and Phosphorus) was
determined by AOAC (2005) Methods using
the Atomic Absorption Spectrophotometer.

Statistical Analysis:
All data collected on the animal experiment was
subjected to analysis of variance (ANOVA)
using SAS package (SAS, 2002) and the means
were separated using Duncan Multiple Rage
Test (Duncan,1955).
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Results and Discussion

Chemical composition and Energy content
of Brachiaria ruziziensis and Concentrate
ratios in a total mixed ration.

Table 1 presents the chemical composition of
the experimental diet. Organic Matter (89.70)
of the concentrate diet was similar to (89.55) of
the Brachiaria ruziziensis hay. C.P content of
the concentrate diet (12.63) is higher (P<0.05)
than the hay (8.25) which is above the
minimum requirement of a ruminant animal for
maintenance as reported by NRC (2007) and
Van Soest (1994) which ranges between 6-8%
CP as efficient for rumen function and
maintenance. The organic matter of the
different experimental diet mixtures presented
in table 2 was similar across the treatments
90:10, 80/20, 70:30 and 60:40,
(92.21,92.01,91.39 and 92.60) respectively.
The C.P content of the mixture ratios was
within the range of (6-8%) C.P in 90:10 and
80:20 but higher (8.13 and 11.75) in 70:30 and
60:40 respectively. M.E was similar (3807.75,
3876.30 and 3893.26) in 80:20, 70:30 and 60:40
respectively and the least was 2292.9 kcal/kg in
90:10.

Growth Performance of Yankasa rams fed
Brachiaria ruziziensis and concentrate ratios
in a total mixed ration.

The results obtained from growth performance
of yankasa rams are shown in Table 3 above
Weight gain shows significant (P<0.05)
difference among the treatments with the
highest recorded in animals fed (60:40) ratio
Brachiaria ruziziensis to concentrate mixture
(5.5kg). The result of this study show a trend
that weight gain increases with increased levels
of the concentrate because 60:40 ratio had the
highest level of inclusion recorded the highest
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Table 1. Composition of concentrate diet

Ingredient Percentage
(%)
Maize 31.2
Maize offal 15.6
Wheat offal 15.6
Cotton seed cake 34.6
Bone meal 2
Salt 1
Total 100.0
Chemical Concentrate Hay
Analysis (%)
oM 89.70 89.55
C.p 12.63 8.25
E.E 7.68 4.35
C.F 7.30 26.41
Ash 4.03 2.88
NFE 68.36 58.11
ADF 22.31 35.15
NDF 39.95 61.58
M.E (kcal/kg) 3934.34 2104.75
Cost/kg NT72.24/kg N39.28/kg

Table 2. Chemical Composition and Energy Content of Brachiaria ruziziensis to concentrate

mixture ratios in a total mixed ration.

Percentage (%) (90:10) (80:20) (70:30) (60:40)
Dry Matter 92.21 92.01 91.39 92.60
Organic Matter 87.55 85.14 87.22 86.86
Crude Protein 7.56 7.88 8.13 11.75
Ether Extract 9.49 7.26 8.26 8.04
Nitrogen free 56.96 49.59 62.36 57.10
Extract

ASH 4.66 6.87 4.17 5.74
NDF 53.14 48.85 49.97 40.42
ADF 32.01 32.56 25.13 22.95
Hemicellulose 21.13 16.29 24.84 17.47
M.E (Kcal/kg) 2292.96 3807.75 3876.30 3893.26

values of mean weight gain. There was a linear
trend for the live weight gain with a significant
improvement along the treatments as a result of
inclusion level of concentrate, feed intake
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(57.19kg), Daily feed intake (635.48g/day),
Average daily gain (61.11g/day), and feed
conversion ratio (10.47) were significantly
higher (P<0.05) with animals’ place on (60:40)
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ratio B.ruziziensis concentrate mixtures and
show a decline across as the quantity of
concentrate inclusion in the mixtures decrease
as in (90:10) ratio B.ruziziensis and concentrate
mixture. Feed conversion ratio, the lower the
better and in this study the feed conversion ratio
was significantly (P<0.05) lower in animals on
(60:40) ratio B.ruziziensis and concentrate
mixture (10.47), this indicates the better
efficiency of converting feed to flesh and
adipose tissue. Sani et al. (2014) reported a
lower weight gain compared to this study when
they fed B.ruziziensis with different protein
supplements. However, basal diet in itself alone
is not sufficient to meet the animal’s
maintenance and production requirements. The
improvement in feed conversion efficiency at
60:40 ratio mixture meant that the efficiency of
absorbed amino acids and energy VFA
available from digestion corresponded to the
animals’ requirement needed for efficient

utilization of poor quality resources Preston and
Leng, (1987). Average daily gain (g/day) is
within the range of 33.56 — 62.89g/day as
reported by Abdullahi et al. (2016) but lower
than the value 109.32 — 160.67g/day as reported
Alabi et al. (2010) when the authors fed
Brachiaria decumbens as a basal diets
supplemented with sorrel seed (Hibiscus
sabdariffa) to Yankasa rams. On the other hand,
the values 61.11 g/day obtained were higher
than the values (49.04g) and (52.98g) as
revealed Ajayi et al. (2014) who fed
concentrate diets with corn cob at varying
inclusion levels. Ferdous et al. (2011) who
reported that higher levels of concentrate
supplementation increase live weight gain. The
growth rate in ruminant is highly correlated
with the energy and protein intake; with energy
intake being the major limiting factor affecting
tissues deposition Leng, (1990).

Table 3: Growth Performance of Yankasa rams fed Brachiaria ruziziensis to concentrate
mixture ratios in a total mixed ration.

Treatment (B.ruzi/Conc.)

Parameters (90:10) (80:20) (70:30) (60:40) SEM
Initial body weight (Kg) 21.75  22.0 21.75 21.75

Final body weight (kg) 24.0P 24.88® 25.25%  27.25% 0.96*
Weight gain (kg) 2.25¢ 2.88b¢ 3.50° 5.5% 0.25%*
Average daily weight gain (g/day) 25.00°  31.94b¢ 38.89°  61.112 2.74%
Total Feed intake (kg) 40.11>  50.18% 54.21%®  57.192 3.54*
Daily feed intake (g/day) 445.69¢ 557.58° 602.29%®  635.48? 39.5%
Feed Conversion ratio 18.31¢  17.73¢ 15.88° 10.472 2.00*

abe: Means with different superscript within a row differed significantly (P<0.05). SEM: Standard

error of mean,  * Significant at 5%

Cost analysis of feeding Brachiaria
ruziziensis and Concentrate ratios in a Total
mixed ration to Yankasa rams.
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There was an increase (P<0.05) in the cost of
feed with increase in the ratio of concentrate in
the total mixed ration (TMR), 90:10 mixture
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had (3¥42.58), which increase to (¥52.46) at
60:40 ratio. The increase in the cost is as a result
of increase in the level of concentrate which
was made from agro-industrial by-products
which are known to be expensive. The cost of
feeding differs (P<0.05) significantly across the
treatments where 60:40 ratio recorded the
highest value (¥3005) and 90:10 ratio recorded
the least (¥1707.8). The progressive increase in
TMR intake has to do with the palatability of
the TMR at 60:40 ratio hence with increase in
the cost of feed consumed. Total expenditure
differs (P<0.05) significantly across the
treatments where animals on 60:40 ratio
incurred the highest (3¥12612.3) expenditure as
a result of the quantity and cost of concentrate
inclusion in the ration, the cost of production
increases across the treatments as the cost of
concentrate increases and vice versa. The
revenue generated was highest with animals fed
60:40 ratio (N17500) was recovered and the
least value was on 90:10 ratio (N¥10444.7) and
(N11125) respectively. High quality feed is
associated with increase in intake and
performance and weight gain by the animals fed
60:40 ratios. Gross margin at the end of keeping
the animals also differ (P<0.05) significantly

across the treatments where animals on 60:40
ratio gave the highest (3¥4887.7) and the least
(}¥680) with animals on 90:10 ratio. This can
also be attributed to the quantity concentrate
inclusion and weight gain by the animals fed
60:40 ratio. (Yashim et al.,2014) reported that
the Cost of feeding and cost of feed per kg gain
were influenced by feeding regime. This agrees
with earlier findings that increased feeding
frequency has a negative impact on cost of
feeding, as greater feeding frequencies have
been shown to result in increased cost of
feeding ruminants (Komwihangilo and Mlela.
2012). Also, restricted feed intake has been
reported to increase nutrient digestibility and
decreased methane loss resulting to better
weight gain (Tovar-Luna et al. 2007). Bello
et,al., (2016) reported a similar total revenue of
(N7565.40), and Net farm income (¥2005.42).
Gross margin followed similar trend as was
observed for total revenue and net farm in-come
in which highest values were recorded for
supplemented treatment group (}¥3272.42).
When he fed dried poultry droppings as
supplement to rams as profitable and it is
similar with the findings of this study.

Table 4: Cost analysis of feeding Brachiaria ruziziensis and Concentrate mixtures ratios on yankasa rams under

small holder system

B.ruziziensis : Concentrate ratio

60:40:00 SEM

Parameters 90:10:00 80:20:00 70:30:00
Cost of rams (N/ram) 85004 97502
Cost of feed / kg 42584 4587°
Cost of feed (/kg) 18.98¢ 25 57¢
consumed

Total cost of feed d .
consumed () 1707.8 2301.9
Total cost of Fattening 1044474 12288.8b
ram (N)

Total revenue ((¥) 111254 13500¢
Gross Margin () 6304 1211.2¢

9250°¢ 9375° 193.48"
49.17° 52.46% 4.94*
29.61° 33.342 0.89°
2665.2°  3000.5°  80.84"
12152.0° 12612.3* 213.56"
15000° 175002 172.11°
2848 4887.7*0  143.74

ab ¢ Means with different superscript within a row differed significantly (P<0.05). SEM: standard error of means, *
Significant at 5%, Cost of fattening =Total cost of production, Total revenue = Cost of production — sales, Gross

margin = profit.
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Conclusion

It is possible to mix B. ruziziensis forage with
Concentrate at 60:40 ratio for better
performance in yankasa rams. Feeding a ratio
of 60:40 ratio B. ruziziensis forage and
Concentrate gave higher level of feed intake by
28.35%, improve weight gain by 38.92% and
resulted in a higher revenue of ¥ 4887.7.

Recommendation

It can be recommended that farmers can feed
total mixed ration to ruminants with up to 60%
of B.ruziziensis forage and 40% concentrate
ratio inclusions for improved performance and
productivity.
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