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ABSTRACT  

The study was conducted to evaluate growth performance of Yankasa rams fed sole grasses and mixed 

grass-legume silages. A total of 30 growing Yankasa rams weighing 21.50kg on average were used for the 

experiment.  The Yankasa rams were assigned to 6 dietary ensiled feeds of sole maize silage (SM), sole 

Elephant grass silage (SE), maize-lablab (ML), maize-mucuna (MM), Elephant grass-lablab (EL) and 

Elephant grass-mucuna (EM). Experimental animals were fed 3% of their body weight and administered 

water ad libitum for the growth trial period which lasted for 90 days in a Completely Randomized Design 

(CRD). Feed intake, weight gain and feed conversion ratio were determined. Results obtained shows that, 

rams fed MM and ML silage diet recorded significantly (P<0.05) higher daily silage intake, total feed 

intake, average daily feed intake, body weight gain and good feed conversion ratio. It was therefore 

concluded that, feeding mixed grass legume silage improved weight gain and feed conversion ratio than 

feeding sole grass silage. 
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INTRODUCTION 
Small ruminants are produced with the aims of getting meat, milk, wool and skin. The four products assume 

varying degrees of importance in different countries depending on the existing agro ecological condition 

(Paez et. al., 2013). Among these four products, meat is the most important product especially in Nigeria 

where there is no taboo against its consumption (Alikwe et al. 2011). Feed quality and availability are major 

constraints in increasing small ruminant animal productivity under tropical conditions. Basal feed often 

provides inadequate protein, minerals and vitamins to support optimum animal productivity during dry 

season. Supplementary feeds are used as sources of protein and energy. The oilseed cakes, cereal bran and 

brewer’s grains often used to alleviate the effect of the long dry season are scarce, costly and sometimes 

adulterated (Adediran, 2002). Silage production is among the forage conservation methods practiced in 

intensive livestock production system. While it is not a common practice among the livestock producers in 

Nigeria, silage is a viable option for preservation of surplus quality forage during the growing season when 

yield and nutritional values are optimal (Kallah et al. 1997). Ruminants prefer grass-legume silages as they 

produce more milk and lambs grow faster on grass-legume silages as compared to grass silage alone due to 

higher crude protein, vitamins and essential mineral contents (Wilkin, 2001). However there is dearth of 

information in literature on the use of grass-legume silage in Nigeria .The objectives of this study was 

therefore to study the effects of feeding sole grasses and mixed grasses-legumes silages on growth 

performance of Yankasa rams.  

MATERIALS AND METHOD 
Description of experimental site:The study was carried out at the Experimental Site of Small Ruminants 

Research Programme, National Animal Production Research Institute, Shika, Zaria, Nigeria. 

Experimental animals and management:Thirty (30) growing Yankasa rams with average initial weight of 

21.5kg obtained from the National Animal Production Research Institute, were quarantined for two weeks 

before study. During this period the animals were given prophylactic treatment against internal and 

external parasites. The rams were housed in individual pens, which were cleaned and disinfected before 

their arrival. They were balanced for their weights and allotted to 6 dietary treatments with 5 rams per 

treatment in a Completely Randomized Design. The rams were offered concentrate feeding diets (Table 1) 
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at 1 % of their body weight and experimental diet ad-libitum (sole grasses or mixed grass-legume silages 

in a ratio of 70:30) immediately after feeding concentrate diet in the morning at 08:00am.  Clean 

freshwater and mineral salt were offered at free choice daily. Daily feed offered (concentrate and silage) 

and orts (left over) were weighed and recorded. Voluntary feed intake was determined by subtracting the 

ort from feed offered. The rams were weighed every two weeks to determine their live weight changes and 

adjusted for feed offered. The experiment lasted for 90 days. Feed conversion ratio was determined by 

dividing feed intake by weight gain. 

Chemical analysis: Samples of the sole grass and mixed grass-legume silages were subjected to chemical 

analysis. The dried samples of forages material were ground using a hammer mill and passed through 1-2 

mm sieve. Proximate analysis was carried out to determine according to (AOAC, 2005). Neutral Detergent 

Fiber (NDF) by calculation, Acid Detergent Fibre (ADF), hemicelluloses, cellulose and acid detergent lignin 

(ADL) by method of Van-Soest et al. (1991). Organic matter (OM) was determined as the difference 

between dry matter and ash content (Table 2). 

Statistical Analysis :The data collected were subjected to Analysis of Variance using the General Linear 

Model (GLM) Procedure of SAS, 2005. Significant (P<0.05) differences among treatment means were 

compared using the Dunnet’s Test and Duncan Multiple Range Test as applicable using the SAS package.  

 

RESULTS AND DISCUSSION 

The effect of feeding sole grasses and grass-legume silage mixtures on growth performance of growing 

Yankasa rams fed a basal diet of sole grasses, mixed grass–legume silages with supplement of concentrate 

diet is presented in Table 3. Yankasa rams fed silage diet containing mixed MM concentrate diet recorded 

significantly (P<0.05) higher total feed intake (3617.00 g) followed by ML (3330.00g), EM (3326.00 g) EL 

(3071.00 g) and SM (3178.00 g) silage diet in that order. This result could be due to higher palatability and 

good fermentation characteristics of the feed which make the rams to consume more amounts of maize-

mucuna silage or due to the chemical composition of the maize-mucuna silage (Okoruwa et. al., 2012). 

However the value reported in this study was slightly lower than that of Khaing et al., (2015), who fed 

whole corn plant silage and Napier grass to goats. 

The total feed intake obtained in this experiment was lower than the result of Santana et al., (2019) in their 

experiment of sheep intake of mixed silage of king grass and forage legumes. The average fed intake was 

slightly lower than the range of 39.38 kg – 48.47 kg reported by Munza (2021) who fed a basal diet of 

sorghum silage to Yankasa rams. This might be as a result of different forage materials fed to the rams and 

the feeding regime of the diet. Higher total feed intake recorded in rams fed maize-mucuna silage mixture 

may be due to the higher intake of silage due to higher crude protein (CP) and Acid Detergent Fibre 

digestibility. Yankasa rams fed mixtures of maize-mucuna (2675.00 g) and maize-lablab (2625.00 g) 

recorded higher (P<0.05) final weight compared to other treatments. Consequently, rams fed mixtures of 

maize-mucuna had the highest significant body weight gain (5250.00 g) compared with SM had least value 

of gain (1000 g). This may be due to higher Metabolizable Energy content in maize and CP content of 

legumes. This result obtained agrees with the research findings of Gemechu et. al., (2020) who reported 

higher final body weight of rams fed elephant grass ensiled with different proportions of Dolicho’s lablab 

compared to those on sole Elephant grass silage. Rams fed sole maize silage had the lowest body weight 

gain and final weight thus might be as a result of low intake of concentrate by the rams. While Yankasa 

rams fed sole elephant grass silage perform better than those fed sole maize silage. This is not in agreement 

with the report of Akinola (2018) that good silage is made from elephant grass although inferior to that 

from maize and sorghum. The feed conversion ratio of the compounded silage fed to the Yankasa rams 

ranged from 7.28 – 8.87. The best FCR recorded in rams fed maize-mucuna silage which may be as a result 

of higher CP in the legume. 

CONCLUSION  
Yankasa rams fed mixed maize-mucuna and maize-lablab mixed silages (70:30) recorded 18% and 81% 

higher total feed intake and total weight gain, respectively compared to sole maize silage. Livestock farmers 
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should be encouraged to feed mixtures of maize-mucuna and maize-lablab for better growth rates and 

digestibility in Yankasa rams. 

Table 1: Ingredients and chemical composition of concentrate diet 

Parameters  (%) 

Ingredients  

Maize 22.00 

Rice offal  28.00 

Maize offal  23.00 

Cottonseed cake 23.00 

Salt 0.50 

Premix 2.00 

Crude protein 14.00 

Crude fibre 15.54 

Ether extract 3.52 

ADF 19.5 

NDF 47.31 

ASH 6.5 

Metabolizable Energy (ME:kcal per kg) 1, 803.4 
The ME values of the experimental feeds ingredients were calculated using bomb colarometre Alderman et al. (1985) as follows: 
ME= (MJ/kg DM) 11.78+ 0.00654CP+ (0.000665EE) 2 – CF (0.00414EE) -0.0118A. 

Table 2: Proximate and mineral composition of grass-legume silage mixtures 

Parameters (%) SM ML MM SE EM EL SEM LOS 

Dry matter  94.63 94.96 93.14 95.16 94.05 94.99 0.71 NS 

Crude protein  9.90c 15.36a 10.17b 10.92b 10.31b 11.02b 1.72  * 

Crude fibre 29.44 37.32 26.21 37.60 33.62 30.65 5.88  NS 

Ash  8.21bc 19.59a 5.17c 14.58ab 12.33b 11.47bc 2.11 * 

ADL 4.18 5.20 4.47 5.54 5.76 5.63 1.59 NS 

ADF 33.47b 44.50a 34.90ab 37.66ab 38.32ab 38.05ab 4.94 * 

NDF 51.16ab 58.96a 52.36ab 47.84b 49.20ab 54.45ab 5.14 * 

HC 17.89a 14.46ab 17.40a 10.17b 10.88b 17.26a 3.11 * 

CNLS 29.09b 39.30a 27.09b 32.42ab 32.26ab 32.18ab 4.43 * 
a,b,c, Means with different superscripts along rows differ significantly at (P<0.05) ML= Maize lablab, MM=Maize Mucuna, EL= 

Elephant grass lablab, EM= Elephant grass Mucuna, SM= sole maize silage, SE= sole Elephant grass silage, ADF= Acid 
Detergent Fibre, ADL=Acid Detergent Lignin, NDF= Neutral Detergent Fibre, HC= Hemicellulose, CNLS=Cellulose Nitrogen 

SEM= standard error of mean. 

Table 3: Growth performance of Yankasa rams fed different grass - legume silage mixtures 

Parameters SM SE MM ML EL EM SEM LOS 

Daily con. Intake (g) 199.86c 208.46b 214.55b 219.17a 210b 210b 3.81 * 

Daily silage Intake (g) 329.86b 346.50b 388.35a 337.33b 301.76b 344.84b 10.59 * 

Total Feed Intake (kg) 31.78c 33.30b 36.17a 33.39b 30.71c 33.26b 0.72 * 

Total water Intake (l/day) 2.33b 2.35b 2.21ab 2.49ab 2.56a 2.64a 0.30 * 

Average daily feed Intake 

(g/day) 

530d 555b 603a 556b 511e 554c 0.01 * 

Initial weight (kg) 21.50 21.62 21.50 22.00 21.00 21.00 0.67 NS 

Final weight (kg) 22.50c 24.00b 26.75a 26.25a 22.88c 24.50b 0.92  

BWG 1.00c 2.38bc 5.25a 4.25ab 1.88c 3.50b 0.62  

Average daily weight gain 

(g) 

16.6F 39.5d 87.5a 70.8b 31.25e 58.30c 0.01 * 
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FCR 8.87a 7.57b 7.28c 8.18a 7.58b 7.36bc 0.67  
a,b,c=Means bearing different superscripts differ significantly (P<0.05), SEM = Standard Error of Means;*= P<0.05, LOS = Level of 

significance; Kg =Kilogramme,  g=gramme,l = litre; % = percent; NS = Not significant, ML= Maize lablab, MM=Maize Mucuna, EL= 
Elephant grass lablab, EM= Elephant grass Mucuna, SM= sole maize silage, SL= sole Elephant grass silage, BWG= Body weight gain  SEM= 

standard error of mean. 


