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Introduction 

Livestock farming is a vital activity in the development 

of humanity and continues to occupy a prominent place 

among the primary activities of the world economy (Okike et 

al., 2015). In Nigeria, it plays a significant role in the 

country's economy and food security. It includes the rearing 

of animals such as cattle, poultry, goats and sheep for meat, 

milk, eggs and other products. Livestock production help a 

country especially Nigeria to generate foreign exchange 

earnings through the export of livestock products.  

The shortage of quality feed during the dry season poses 

significant challenges for livestock farmers. Limited rainfall 

leads to reduced pasture availability, affecting the nutritional 

content of the forage. This, in turn, impacts the health and 

productivity of the animals (Okike et al., 2015). Farmers 

often face increased costs as they need to supplement feed 

with alternatives, such as hay or concentrates, which can be 

expensive. Additionally, the competition for dwindling 

resources can lead to conflicts among farmers. Sustainable 

solutions, such as improved forage management and water 

conservation, are crucial to address this recurring issue and 

ensure the resilience of livestock farming during dry periods 

(Ukanwoko et al., 2018). 

Optimal spacing plays a pivotal role in enhancing the 

quality and productivity of forages in livestock farming 

(Kumar et al., 2018). Adequate spacing allows plants to 

access essential resources like sunlight, nutrients, and water 

more efficiently. With proper spacing, forages can develop 

robust root systems, facilitating better nutrient absorption and 

overall plant health. According to Sahoo et al. (2015), 

increased spacing reduces competition among plants for 

resources, preventing overcrowding that could hinder growth. 

This results in a higher yield of nutritious forage per unit area. 

Moreover, improved air circulation between well-spaced 

plants helps prevent diseases and promotes drying, reducing 

the risk of mold and fungal infections. Strategic spacing also 

aids in weed management, as a well-established forage stand 

can outcompete unwanted vegetation. This reduces the need 

for herbicides, promoting a more sustainable and cost-

effective approach to forage production (Nassar et al., 2017). 

Fertilizer application is a key factor in enhancing the 

nutritive values of available forages for ruminant production 

Kumar et al., 2018). Properly applied fertilizers
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 ABSTRACT 

A study was conducted to assess the nutrient digestibility and haematological parameters 

of West African dwarf (WAD) sheep fed space controlled, fertilized (Organic and 

Inorganic) and air-dried F1 Pennisetum purpureum. Twenty four (24) West African 

dwarf sheep of average age of seven (7) months were randomly distributed to four dietary 

treatments of six (6) animals per replicate. F1 Pennisetum purpureum was harvested from 

an established plots Spaced into 75cm by 100cm, to which poultry manure (Pm) and urea 

(U) fertilizer was applied to supply 200kgN/ha. Proximate composition of Air-dried 

Pennisetum tagged T1 (75cm+Pm), T2 (75cm+U), T3(100cm+Pm) and T4(100+U) was 

investigated and fed to WAD sheep at 4% body weight to determine nutrient digestibility 

and haematological parameters,  respectively. The results were significantly affected 

(P<0.05). The Crude protein (CP), Crude fibre (CF) and Ash contents value range were 

12.90-13.31% CP, 23.83-31.42% CF, 10.62-12.54 % Ash. Dry matter (DM) was not 

significantly affected (P>0.05). Digestibility values varied significantly (P<0.05) across 

the treatments.  Digestibility values for DM ranged from 71.68% (T1) to 82.81%(T4), 

CP(%) 72.44 (T2) to 77.439(T4), while CF(%) and Ash(%) recorded 48.37 (T2) to 

68.71(T4) and 80.83(T2) to 86.00 (T4), respectively. Blood parameters for T2, T3 and T4 

were not significantly different. The study affirms space controlled, fertilized (Organic 

and Inorganic) and air-dried F1 Pennisetum purpureum as adequate forage feed for WAD 

goat, especially in the dry season when nutritious feed are scarcely available.  
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contribute to increased biomass, improved nutrient content, 

and overall forage quality. Nitrogen, phosphorus, and 

potassium are essential nutrients that, when applied in the 

right proportions, stimulate plant growth. Nitrogen promotes 

leaf and stem development, increasing the protein content of 

forages. Phosphorus is crucial for energy transfer within the 

plant and enhances root development, while potassium 

supports overall plant vigour and disease resistance (Nassar et 

al., 2017). Fertilizer application directly influences the 

protein content of forages, a critical factor for ruminant 

nutrition. High-quality forages with elevated protein levels 

support better animal growth, reproduction, and milk 

production. Additionally, improved nutrient content enhances 

the digestibility of forages, allowing ruminants to extract 

more energy from their feed (Nassar et al., 2017). 

Elephant grass, as implied by its name, is an important 

source of forage for elephants in Africa and produces very 

few seeds and is mostly propagated vegetative through stem 

cuttings consisting of at least 3 nodes, 2 of which are buried 

in rows (Sahoo et al., 2015). Elephant grass (Pennisetum 

purpureum) is a very important forage in the tropics due to its 

high productivity (Tsegaye et al., 2017). This study therefore 

investigates the nutrient digestibility and haematological 

parameters of West African dwarf (WAD) sheep fed space 

controlled, fertilized (Organic and Inorganic) and air-dried F1 

Pennisetum purpureum. 

Materials and Method 

Experimental site  

This study was carried out at sheep and goat unit, Ladoke 

Akintola University of Technology (LAUTECH) Teaching 

and Research Farm Ogbomoso, it lies on 80101 North of the 

equator and longitude 40101 East of the Greenwich Meridian 

within the derived savannah region of Nigeria.  The altitude is 

between 300m and 600m above sea level while the mean 

temperature and rainfall are 27°C and 1247mm respectively 

(Ayinla and Adetoye, 2015). 

Procedure for Straw Production 

F1 Pennisetum purpureum was harvested from an 

established plots Spaced into 75cm by 100cm, to which 

Organic and Inorganic fertilizer was applied to supply 

200kgN/ha; on the Teaching and Research farm of Ladoke 

Akintola University of Technology, Ogbomoso. Fertilized F1 

Pennisetum purpureum was harvested and air dried by 

spreading it under a shed to avoid direct contact of sunlight. 

The grasses was constantly turned to promote uniform drying 

to hay quality.  

Animal Management 

Twenty four (24) growing West African dwarf sheep, 

about 7months old was purchased from a local market in 

Ogbomoso town, Oyo State. The animals on arrival was 

acclimatized for 5 days and fed conventional feedstuff. The 

floor was spread with wood shaving at 5cm depth to ease the 

removal of urine and faeces. Animals were balanced for 

weight and randomly divided into four (4) treatments 

consisting of six (6) replicates each. Oxytetracyline 20% LA, 

and Multivitamin, were administered at the rate of 1ml/10kg 

body weight intramuscularly on arrival. Ivermectin injection 

was administered subcutaneously at the rate of 0.2ml/10kg 

body weight to prevent external or internal parasite. 

Experimental design - Completely Randomized Design  

Experimental Diets 

Treatment 1: 100cm plant spacing with Poultry manure 

Treatment 2: 75cm plant spacing with Poultry manure 

Treatment 3: 100cm plant spacing with Urea fertilizer 

Treatment 4: 75cm plant spacing with Urea fertilizer 

Data Collection 

Daily feed intake (g/kg)= Quantity of feed supplied – 

Orts from quantity supplied 

Weight change: Animals weight was taken with measuring 

scale and recorded for initial weight (before experiment) and 

fortnightly throughout the period of experiment 

Nutrient digestibility: Animals were housed individually in 

metabolic cages for fourteen (14) days. Seven (7) days for 

acclimatization and seven (7) days the collection of urine and 

faeces. The orts of previous day's feed was collected and 

weighed each morning at 8am. The total faecal output from 

individual animals was collected daily in the morning. The 

total faecal sample was collected over the 7days period, 

bulked and sampled for laboratory analysis after treating with 

20% formaldehyde to prevent bacteria proliferation. Faecal 

samples collected were taken to the laboratory for analysis 

Collection of blood samples - Blood samples was collected 

from the jugular vein of the each of the experimental animals 

upon arrival and at the termination of the study using 

sterilized needles and syringe.  

Chemical Analysis 

The treatment subsamples was analysed for proximate 

composition using the official analytical methods                

(AOAC, 2003).  

Statistical Analysis 

The data obtained from this study was subjected to 

analysis of variance (ANOVA) using SPSS. The significant 

treatment means was separated by Duncan Multiple Range 

Test (DMRT) of the same package. 

Results and Discussion 

Table 1 shows the proximate composition; Dry matter 

(DM), Crude protein (CP), Crude fibre (CF), Ether extract 

(EE), Ash and Nitrogen Free Extract (NFE). Dry matter was 

not significantly different (P>0.05) across the treatment.  

T4 (100U) had the highest CP (13.31%) and the lowest 

value (12.90%) was recorded for 75U (T1) respectively. This 

value range was within the threshold value (10 – 12% CP) of 

crude protein reported for small ruminant animals. Also, T2 

(75U) had the highest EE (4.54%) and T4 (100U) had the 

lowest EE (1.93) with NFE value of 44.54%. Ruminant 

animals' protein requirements vary with the stage of 

production, size of the animal, and expected performance. 

During lactation, larger ruminants typically require more 

protein per day than small ruminants but as a lesser 

percentage of their total dry matter intake. Cattle 

requirements for crude protein (CP) increase with increasing 

lactation and rate of gain. Protein is required for milk 

production and reproductive tract reconditioning after kidding 

and lambing in goat and sheep, lactating does in particular, 

need relatively high levels of CP in their diets to support 

muscle growth. 

Furthermore, the CP range (12.90 – 13.31%) obtained 

from this study lower than 15% for Pueraria phaseoloid 

seeds reported by Adejumo et al. (2015). The variation 

observed could be attributed to forage type, soil nutrient and 

ecological factors. Generally, the percentage ranged values 

(12.90 – 13.31%) of crude protein (CP) obtained in this work 

can meet the protein requirements of all categories of 

ruminant animals. 

Higher dry matter content in F1 Pennisetum purpureum 

typically indicates a greater concentration of essential 

nutrients like proteins, carbohydrates, and minerals crucial for 

the growth and well-being of livestock (Rao and Kerridge, 
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1992). Studies have shown that the dry matter content of 

Pennisetum purpureum can vary depending on factors such as 

growth stage, environmental conditions, and management 

practices. Younger plants generally contain more moisture 

and less dry matter compared to mature plants (Mtengeti et 

al., 2015). F1 Pennisetum purpureum is known for its 

comparatively high dry matter content among forage crops, 

which may explain the normalcy of this range for the species. 

Additionally, environmental factors such as temperature, 

rainfall, and soil fertility can influence plant dry matter 

content (Redfearn and Honeycutt, 2007). 

Livestock animals rely on sufficient levels of crude 

protein in their diet to support their metabolic functions and 

maintain peak health and productivity. Research has 

underscored the significance of crude protein in Napier grass 

for animal nutrition. For instance, Muinga et al. (2002) 

conducted a study examining the nutritional composition of 

Napier grass and discovered moderate to high levels of crude 

protein, varying from 7% to 14% on a dry matter basis. This 

suggests that F1 Pennisetum purpureum can act as a valuable 

protein source for ruminant animals when incorporated into 

their diet. Nevertheless, the recorded crude protein content in 

this study ranges between 12.90% and 13.31%. The crude 

protein percentage recorded in this study fell within the range 

values of 10.25 and 13.73% reported by Okafor et al. (2012), 

respectively for sheep and goat production. But lower than 

16.09-18.92% reported by Binuomote et al., 2022 in a similar 

study on WAD sheep. Observation from this study showed 

that an optimal combination of plant spacing and fertilizer 

application can boost nutrient uptake by the plant, with 

capacity to elevate protein content in such plant. Wang et al. 

(2018) further suggest that plant responses to various nutrient 

levels and spacing configurations can influence protein 

biosynthesis pathways. 

Crude fiber, primarily composed of cellulose, 

hemicellulose, and lignin, plays a crucial role in maintaining 

optimal digestive function in ruminant animals. It adds bulk 

to the diet, supporting proper rumen function and preventing 

issues like acidosis and bloat (Satter and Slyter, 1974). 

Additionally, it fosters the growth of beneficial gut microbes 

that assist in digestion and nutrient absorption (Van Soest, 

1994). The crude fiber content of F1 Pennisetum purpureum 

in this study varies between 23.83% and 31.42%. This agrees 

with the findings of Smith and Johnson (2023) where it was 

reported that plant spacing can influence nutrient uptake, 

plant growth, and consequently, crude fiber levels. Wider 

spacing may enhance nutrient and sunlight availability, 

potentially increasing fiber content (Santos et al., 2018). 

Environmental factors such as temperature, humidity, and soil 

quality can impact plant growth and nutrient absorption, 

thereby affecting crude fiber content. Optimal environmental 

conditions can result in higher fiber content (Ferreira et al., 

2021). Crop management practices like irrigation, weed 

control, and pest management can also influence plant growth 

and fiber content. 

The ash derived from F1 Pennisetum purpureum in this 

study contains essential nutrients like potassium (K), calcium 

(Ca), magnesium (Mg), and trace elements, which when 

incorporated into soil, will enhance soil fertility and structure, 

thus enhancing plant growth and productivity (Amoah et al., 

2016). By elevating the soil pH, the ashes aid in maintaining 

a balanced soil acidity level, creating a more conducive 

environment for plant growth (Adekiya et al., 2017). The ash 

content recorded for F1 Pennisetum purpureum under 

different plant spacing and fertilizer types in this study  varied 

between 10.62% and 12.54%. This aligns with the findings of 

Smith and Johnson (2020) and Kamara et al., 2007) where it 

was reported that optimal nutrient uptake can be achieved 

through proper spacing and well-balanced fertilization, 

potentially resulting in increased ash content in plant tissues. 

Plants that are in good health are more likely to accumulate 

higher ash levels due to enhanced physiological processes 

(Trenholm et al., 2001). 

The NDF content of forage is inversely related to its 

digestibility and intake in ruminants. Higher NDF levels can 

restrict the amount of forage consumed voluntarily due to 

physical characteristics like fiber length and lignin content. 

However, a moderate NDF level is vital for proper rumen 

function and gut health (Van Soest, 1994). NDF also affects 

the utilization of other nutrients in forage, such as protein and 

minerals. High NDF levels potentially reduce their 

digestibility and availability to the animal (Jung and Allen, 

1995). Maintaining proper NDF levels is crucial for the health 

and welfare of ruminant animals. The NDF content observed 

in the digestibility trial of WAD Sheep in this study ranges 

from 61.53% and 77.25%. This was in line with the findings 

of Chaudhry and Iqbal (2008). Adejoro and Okunade (2015) 

observed that forage is palatable for WAD sheep, as such 

encourages sufficient intake of nutrients. However, where it is 

essential for rumen health, high NDF levels can limit nutrient 

digestibility, indicating a need for a balanced level that allows 

for efficient digestion and nutrient absorption (Popoola et al., 

2016). 

ADF content is negatively correlated with forage 

digestibility, as higher ADF levels indicate more lignin and 

cellulose, which are harder to digest. This reduction in 

digestibility can lead to lower nutrient availability for 

ruminant animals (Van Soest, 1994). High ADF levels can 

also limit the amount of forage consumed by ruminants, as 

they tend to eat based on volume, it potentially compromises 

their nutritional intake (Mertens, 2002). However, ADF 

serves as a fiber source for rumen microbiota, with cellulose 

being digestible to volatile fatty acids (VFAs), a crucial 

energy source for ruminants (Moore, 1994). The ADF content 

observed in the digestibility trial of WAD Sheep in this study 

ranges from 27.53 and 61.24%. Harvesting forage at the 

optimal stage of maturity can help maintain ADF levels 

within the normal range (Jung, 2014), as environmental 

factors like rainfall, temperature, and sunlight exposure can 

influence ADF content. 

High ADL levels in forage can reduce its digestibility, 

leading to lower nutrient availability and reduced energy 

intake for the ruminants (Costa, 2018). ADL content can also 

affect forage palatability, with higher levels often associated 

with lower intake due to their negative impact on digestibility 

and rumen fill (Nsahlai, 1996). The ADL content observed in 

the digestibility trial on WAD Sheep in this research ranges 

from 16.98% and 59.20%, and was in line with the findings 

of Olafadehan et al. (2015). The observed variability likely 

reflects different stages of plant maturity at harvest (Jung and 

Allen, 1995), as genetic differences among plants can also 

lead to variations in lignin content (Casler and Jung, 2006). 

Cellulose is a complex carbohydrate digestible by 

ruminants with the help of specialized microorganisms in 

their rumen, thereby providing them with a major energy 

source in the form of VFAs (Cotta, 1992). Cellulose digestion 

also promotes the absorption of other nutrients, such as 

vitamins and trace minerals which contributes to the overall 
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health of the animal (Miron et al., 2001). The cellulose 

content observed in the digestibility trial of WAD Sheep 

ranges from 31.67% and 62.97%.  Bwaseh et al. (2017) 

reported same range in a related study. Ruminant animals 

have evolved to efficiently digest fibrous plant material, with 

cellulose playing a crucial role in their diet by providing 

essential roughage for proper rumen function and overall 

health (Oldham, 1982). Cellulose helps balance the nutrient 

requirements of ruminants, ensuring adequate fiber for rumen 

health without compromising the availability of other 

essential nutrients (Galyean, 2013). 

The amount of nitrogen excreted in urine reflects the 

utilization of dietary nitrogen for various physiological 

functions, including protein synthesis, maintenance, and 

growth. Efficient utilization of dietary nitrogen is essential to 

minimize nitrogen excretion, which can have environmental 

implications and affect the overall efficiency of feed 

utilization (Aganga et al., 2003). The level of dietary protein 

influences urine nitrogen output in ruminants. Higher protein 

diets tend to increase urine nitrogen output, as excess protein 

not utilized for protein synthesis is catabolized and excreted 

in urine as urea. Conversely, lower protein diets result in 

reduced urine nitrogen output, indicating a more efficient use 

of dietary nitrogen (Abate et al., 2018). However the urine 

nitrogen output of WAD Sheep fed air dried F1 Pennisetum 

purpureum as affected by different plant spacing and fertilizer 

type ranges between 0.41and 0.97g/d. This agrees with the 

report of (Olabanji et al., 2020). The protein quality of 

Pennisetum purpureum might be optimal, ensuring that the 

nitrogen from the forage is efficiently utilized by the sheep, 

thus maintaining a normal urine nitrogen output (Olorunju et 

al., 2017). The digestibility of the forage might be optimal, 

allowing for efficient utilization of nutrients, including 

nitrogen, and reducing the excretion of excess nitrogen in 

urine. When metabolic processes of the sheep functions 

efficiently, it enables them to maintain a normal nitrogen 

balance and excrete the appropriate amount of nitrogen in 

urine (Adegbite et al., 2019). Environmental conditions, such 

as temperature and humidity, can influence the metabolism of 

the sheep and their nitrogen balance, potentially affecting 

urine nitrogen output. 

When sheep consume forage,  F1 Pennisetum purpureum 

inclusive, their bodies digest and absorb nutrients, including 

nitrogen, from the feed (Adejumo et al., 2009). However, not 

all of the nitrogen is utilized by the sheep; some is excreted in 

the feaces. Understanding the nitrogen content of the feaces is 

important because it helps to assess the efficiency of nutrient 

utilization by the animals and can provide insights into the 

overall health and productivity of the sheep (Alokan and 

Ogungbesan, 2006). However the feacal nitrogen output of 

WAD Sheep fed air dried F1 Pennisetum purpureum as 

affected by different plant spacing and fertilizer type in this 

study ranges between 0.50 and 0.80g/d. This agree with the 

report of (Njidda et al., 2018), where same range was 

reported in a similar study. Air-dried F1 Pennisetum 

purpureum has a balanced nutrient composition, providing 

adequate nitrogen for the animal's needs without excess that 

would lead to higher fecal nitrogen output (Kibon et al., 

2017). The digestibility of the nutrients in the forage is 

optimal, ensuring that the animal can efficiently utilize the 

nitrogen content, leading to a normal fecal nitrogen output 

(Olafadehan et al., 2014). The animals are in a state of 

metabolic balance, efficiently utilizing the nutrients from the 

forage without excess nitrogen being excreted in the feces 

(Arigbede et al., 2017). 

Nitrogen is an essential nutrient required for various 

physiological functions in animals, including protein 

synthesis, growth, reproduction, and maintenance of bodily 

functions. In ruminants, nitrogen is primarily obtained from 

dietary protein sources, such as forages like Pennisetum 

purpureum (Adeloye and Ademosun, 2015). The efficiency 

of nitrogen absorption is important for maintaining a positive 

nitrogen balance, where nitrogen intake exceeds nitrogen 

losses. A positive nitrogen balance is essential for supporting 

growth and development in animals. However, factors such as 

plant spacing, fertilizer types, and drying methods can 

influence the nitrogen content and availability in forages, 

thereby affecting nitrogen absorption in animals. (Ayantunde 

et al., 2008). The nitrogen absorption of WAD on F1 

Pennisetum purpureum as affected by different plant spacing 

and fertilizer type fed air dried ranges between 80.89 and 

89.23%. Findings from this study justifies plant spacing and 

proper fertilization as beneficial factors to increased biomass 

yield, nutritive values of F1 Pennisetum purpureum, thereby 

making it farmers and ruminants choice for enhancement of 

good performance by the animals and prolific herd to 

livestock (ruminants) farmer. 

Blood parameters are valuable in monitoring feed 

toxicity, especially with feed constituents that affect the blood 

and the health status of farm animals (Oyawoye and 

Ogunkunle, 2004). According to Peters et al. (2011), PCV, 

haemoglobin and mean corpuscular haemoglobin (MCH) are 

major indices for evaluating circulatory erythrocytes and are 

significant in diagnosing anaemia. They also serve as 

valuable indices of the bone marrow capacity to produce red 

blood cell in mammals (Awodi et al., 2005). Packed cell 

volume (PCV), also known as erythrocyte volume fraction, is 

the percentage of red blood cells in the blood (Purveset et al., 

2004). The PCV in this study ranged between 32.42-35.52%. 

This was higher than the reported by Binuomote et al. (2022). 

Increased PCV connotes better oxygen transportation 

capabilities, resulting in increased primary and secondary 

polycythemia (Isaac et al., 2013).  

According to Isaac et al. (2013), red blood cell is 

involved in transporting oxygen and carbon dioxide in the 

body. Thus, a reduced red blood cell count implies a 

reduction in the level of oxygen that would be carried to the 

tissues and the level of carbon dioxide returned to the lungs 

(Ugwuene, 2011; Soetan et al., 2013). RBC counts ranges 

between 3.02-3.75 x 103µL which was higher than the range 

reported by Amuda and Okunlola et al. (2018) in a study 

where ensiled maize stover and concentrate were fed to WAD 

sheep as supplement. Red Blood Cells indicate if sheep had 

sufficient blood pigment for proper transportation of oxygen.  

Defence of the body against invasion by pathogens and 

foreign bodies are the major functions of WBC. Therefore, 

animals with very low white blood cell are usually exposed to 

higher risk of disease and infection, but those with normal 

WBC counts are capable of generating antibodies in the 

process of phagocytisis and more capable of fighting 

diseases, which further enhances adaptability to local 

environment (Isaac et al., 2013). White Blood Cell count is 

also associated with microbial infection or the presence of 

foreign body or antigen in the circulating medium 

(Ahamefule et al., 2005). The WBC recorded in this study 

ranged between 14.28-15.28 x106µL. Hb concentration 

ranged between 8.11-10.61 mg/dL. Mean cell volume 
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indicates variations in erythrocyte shape, size and 

haemoglobin content. An increase in mean cell volume could 

be attributed to the presence of a more significant number of 

reticulocytes in the circulating blood in comparison to mature 

red blood cells. Mean corpuscular volume (MCV) value in 

this study ranges from 87.73 to 94.56fl. Low level of mean 

corpuscular haemoglobin and mean corpuscular haemoglobin 

concentration indicates anaemia (Aster, 2004). Mean 

corpuscular heamoglobin (MCH) content in this study ranged 

between 31.82pg to 34.44pg. Mean corpuscular heamoglobin 

concentration (MCHC) value in this study ranges between 

33.83-34.62% which are lower compare to the value recorded 

by Binuomote et al., (2022) for WAD sheep in a study on 

heamatological and serum biochemical profile of West 

African Dwarf (WAD) Sheep; using Panicum maximum 

supplemented with varying levels of dried Gmelina arborea 

Leaves. The blood parameters recorded in this study showed 

good health of the experimental animal occasioned by the 

nutrient composition of space-controlled, fertilized and air-

dried F1 Pennisetum purpereum thereby confirming it as 

adequate feed for WAD sheep and ruminants at large. 

Conclusion 

Findings from this study asserts space controlled, 

fertilized (Organic and Inorganic) and air-dried F1 

Pennisetum purpureum is nutritious to West African Dwarf 

sheep. The treatments had significant effect on digestibility of 

West African Dwarf sheep used in the study. F1 Pennisetum 

purpureum had no detrimental effect on the haematological 

parameters of the WAD sheep and as such recommended, not 

for WAD sheep alone, but ruminants generally. 

 

Table 1. Proximate Composition of the Experimental Diet 

 

Parameters 

(%) 

T1 

(75cm +Pm) 

T2 

(75cm +U) 

T3 

(100cm+Pm) 

T4 

(100cm+U) 

SEM 

Dry matter 91.73 92.03 92.71 92.24 0.30 

Crude protein  12.90b 12.99ab 13.14ab 13.31a 0.06 

Crude fibre  31.42a 23.83b 31.03a 29.60a 1.01 

Ether extract 2.58 4.54 2.50 1.93 0.47 

Ash 12.54a 11.68ab 11.79ab 10.62b 0.29 

NFE 40.56ab 46.96a 41.54ab 44.54b 0.15 

ab Means along the same column with identical superscripts are not significantly (p>0.05). 

NFE – Nitrogen Free Extract, T1=75cm+Poultry manure, T2= 75cm+Urea, T3= 100cm+Poultry manure, T4= 100cm+Urea, 

SEM = Standard Error Mean. 

 

Table 2. Digestibility of West African Dwarf Sheep 

 

Parameters (%) T1 T2 T3 T4 SEM 

Dry matter 78.65b 71.68cd 75.19c 82.81a 1.17 

Crude protein 73.89bc 72.44c 75.80b 77.43a 0.04 

Ether extract 84.41a 77.38b 84.23a 77.67b 1.02 

Crude Fibre 56.36b 48.37c 54.49bc 68.71a 2.16 

Ash 84.22ab 80.83c 81.70bc 86.00a 0.83 

NDF 77.25a 61.53cd 67.49c 72.84b 1.6 

ADF 61.24a 27.53d 37.60c 51.21b 3.32 

ADL 59.20a 16.98d 43.71c 54.66b 4.68 

Hemicellulose 90.50a 85.63c 87.62bc 88.98b 0.70 

Cellulose 62.97a 35.16c 31.67c 48.08b 3.12 
abcd Means along the same column with identical superscripts are not significantly (p>0.05). 

NDF = Neutral Detergent Fibre, ADF = Acid Detergent Fibre, ADL = Acid Detergent Lignin, HEM = Hemicellulose, CELL = 

Cellulose 

 

Table 3. Nitrogen Balance 

 

Parameters  T1 T2 T3 T4 SEM 

Feed N (g/d) 4.65 4.17 4.50 4.52 0.09 

Urine N output (g/d) 0.73 0.91 0.41 0.97 0.08 

fecal N output (g/d) 0.50c 0.80a 0.74ab 0.59bc 0.0.3 

Total N output (g/d) 1.23 1.70 1.14 1.56 0.08 

N absorption (%) 89.23a 80.89d 83.65c 86.84ab 0.76 

N retention (g/d) 3.41a 2.46b 3.35a 2.96ab 0.11 

Retention (%) 74.13a 58.64b 74.64a 65.56ab 1.87 
ab Means along the same column with identical superscripts are not significantly (p>0.05). 
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Table 4. Haematological Parameters of WAD Sheep Fed 

 

Parameters  75Pm (T1) 75U (T2) 100Pm (T3) 100U (T4) 

 

PCV (%) 

 

Initial 31.22 31.23b 33.22b 33.12b 

Final 32.42 33.32a 35.52a 34.52a 

SEM 1.02 1.20 1.01 1.14 

 

HB (mg/dL) 

Initial 8.32 9.23 7.84 10.12 

Final 8.54 10.11 8.11 10.61 

SEM 0.33 0.24 0.32 0.31 

 

RBC x 103µL 

Initial 2.95 2.32b 3.13b 3.32b 

Final 3.02 3.22a 3.75a 3.51a 

SEM 0.41 0.12 0.13 0.14 

 

WBC x 106µL 

Initial 12.47b 13.24b 13.21b 12.41b 

Final 14.28a 14.37a 15.28a 15.02a 

SEM 0.23 0.55 0.16 0.63 

 

MCH (pg) 

Initial 31.46 30.17b 32.93b 30.64b 

Final 31.82 33.73a 34.34a 32.76a 

SEM 0.53 0.43 0.91 0.33 

 

MCV (fl) 

Initial 88.19 90.01 92.41b 92.10b 

Final 87.73 91.02 94.56a 93.68a 

SEM 0.45 0.71 0.41 0.21 

MCHC (%)   Initial 34.67 33.07 33.13 32.41b 

 Final 34.31 34.62 33.83 34.32a 

 SEM 0.32 0.44 0.22 0.51 
ab Means along the same column with identical superscripts are not significantly (p>0.05). 

75PM = 75cm plants spacing of poultry manure, 75U = 75cm plants spacing of urea, 100PM =    100cm plants spacing of poultry 

manure, 100U = 100cm plants spacing of urea, SEM = Standard Error Mean. 
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