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ABSTRACT

Feed restriction limits food availability for growth and output while also altering energy
metabolism. Long-term feed restriction has been shown to reduce animal body weight gain,
hemoglobin concentration, pack cell volume (PCV), and erythrocyte count. With scarcity of

food, many animals develop adaptive biochemical and physiological responses.

Twenty-four WAD goat kids (ages between 5 and 6 months) with similar weight were randomly
divided into four treatments (T1, T2, T3, and T4). Treatment 1 represent 100% ad
libitum feeding; T2 (30% feed time restriction and 70% ad libitum feeding); T3 (50% feed time
restriction and 50% ad libitum feeding) and T4 (70% feed time restriction and 30% ad libitum
feeding). The experiment was laid in a complete randomized experimental design. The animals
were fed on a diet composed of a mixture of dried cassava peel (60%) supplemented
with Gliricidia sepium (40%) Treatment 1, which was 100%, was fed dried cassava peel and
Gliricidia sepium ad libitum for 10 hours without restriction. Treatment 2, which was 70% was
fed dried cassava peel and Gliricidia sepium ad libitum for 7 hours and was restricted for 3
hours. Treatment 3, which was 50%, was fed dried cassava peel and Gliricidia sepium ad
libitum for 5 hours and was restricted for 5 hours, and Treatment 4, which was 30%, was fed
dried cassava peel and Gliricidia sepium ad libitum for 3 hours and was restricted for 7 hours.
Data collected on feed intake, water intake, weight gained, temperature, heamatology,

biochemical indices and carcass quality were analyzed using SAS (2010 package).

The highest result for weekly feed intake was obtained in T1 without restriction (2.07+0.67).
Across the treatments, animals in T1 had the highest values of water intake all through the 10

weeks compared to other treatments. The highest weekly weight gain was noticed in WAD goats



fed in T1. Values for PCV for animals fed for10 hours, 7 hours and 3hours were all within the
acceptable range of 22-38% (29.00+0.58), (23.33+0.88), (21.00+0.00). White blood cell counts, red
blood cell counts, haemoglobin, and mean corpuscular volume values in all treatments were all
within the recommended range of (4-13 X10%L), (8-18 X10'4/L), (8-12 g/L) and (30-36 g/dl) for
healthy goats. Values for total protein ranged from (26.00£1.73) to (33.00+1.15) for animals fed
at 30% and 100%, respectively. This study concludes that feed restrictions in terms of time
allowed for feeding affected physiological performance and biochemical indices of WAD goats.
It is there by recommended that WAD goats should at least be allowed a minimum of 50% to

good feeding per day.

Keywords: Growing West African dwarf goats; feed time restriction; Physiological

performance; Biochemical indices and Heamatology
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CHAPTER ONE

1.0 INTRODUCTION

1.1 Background to study

Feed restriction limits food availability for growth and output while also altering energy
metabolism (Hill et al., 2019). This has an impact on the lipid-to-protein deposition ratio and, as
a result, on body composition (Strydom et al., 2019). Most importantly livestock management is
appropriate nutrition; nevertheless, insufficient feeding, both in quantity and quality, contributes
to low livestock output in the tropics (Balehegn et al., 2020). Furthermore, long-term feed
restriction has been shown to reduce body weight gains (Cienfuegos et al., 2020), hemoglobin
concentration, pack cell volume, and erythrocytes number (de Carvalhoet al., 2019). In
ruminants, limited feed and water intake have been found to affect packed cell capacity. Feed
limitation, according to (Fischer et al., 2020), reduces whole-body oxygen use and heat output.
Adapting to low energy intakes is thought to be critical for animal survival at times when feed

sources are sparse (Desforges et al., 2021).

Ruminants in Nigeria eat only natural pastures, according to (Na-Allah & Akoh, 2020), during
the wet season, natural pastures are sufficient for maintenance and weight gain, but during the
dry season, the opposite is true. Since pastures are not available at all times of the year (Boddey
et al., 2020). As a result, ruminant animals will be unable to achieve their nutrient requirements
for maintenance on natural grass alone (Masters et al., 2019). As a result, an animal's weight
may increase when the weather is wet because the amount of rainfall increases, while when the
weather is dry, the amount of rainfall decreases (de Carvalho et al., 2019). Animal's ability to
tolerate a lack of food is extremely valuable, especially during the dry season or in a dry climate.

(de Carvalho et al., 2019) described the problem of poor nutrition of the animals, dry season
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feed, and feeding as a limiting issue to a successful ruminant production operation in Nigeria,
resulting in a reduction of growth, work, upkeep, production, and reproduction of animals. Most
farmers give nutritious materials such as PKC, Gliricidia sepium, and Elephant grass, among
other things, to support growth during the dry season. When faced with a scarcity of food, many
animals develop adaptive biochemical and physiological responses. Goats live in areas where
food is scarce or interactions with suitable food sources are rare. As a result, the goal of this
study is to see how restricted feeding affects some physiological characteristics and performance

in growing West African dwarf goats.

West African Dwarf (WAD) goats live in the humid coastal region of West Africa, south of
latitude 140N, with a high prevalence of illnesses (Daramola & Adeloye, 2009). They are
normally given the freedom to find their food. Goats are extensively reared at the subsistence
level in Nigeria and West Africa as a whole, and these animals feed for themselves without any
deliberate effort by man to supplement or improve their plane of nutrition, whereas intensively
reared goats are housed and given medication with improved nutrition, while the semi-intensive
system of management represents a varying degree of compromise between the two management
systems stated above. Goats are voracious feeders, yet they are prone to ingesting foreign bodies
in difficult environments. The ability to flourish in difficult weather conditions is an attribute that

makes goat husbandry a successful endeavor, according to (Akinrinmade & Akinrinde, 2012)

Water is required for all of the body's basic physiological activities. Water is needed in
significantly higher quantities than other nutrients, and its availability and quality are crucial for
animal production and health. According to (Ghanem et al., 2008), water deprivation affects an
animal's physiological balance, causing weight loss, low reproduction rates, and illness

resistance.The amount of water required by goats is determined by their requirements for
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maintaining a proper equilibrium of water and achieving sufficient output levels. The usual water
content of a goat's body varies with age, body fat, and external temperatures (Wani, 2010). Goats
should always have access to clean and fresh water most time. A positive relationship exists
between the amount of dry matter consumed and the amount of water consumed has been
reported by (Araujo et al., 2010). According to (Kumaravel, 2020), goats are among the most
water-efficient domestic animals, with a per pound of body weight water turnover rate

comparable to camels.

1.2 Statement of problem

The environment in which an animal finds itself determines its performance. (De Carvalho et al.,
(2019) highlighted dry season feed and feeding as a limiting factor to a successful ruminant
production operation in Nigeria due to inadequate animal nutrition, which typically causes a
decline in growth, work, upkeep, production, and reproduction of animals. Most farmers give
nutritious materials such as PKC, Gliricidia sepium, and Elephant grass, among other things, to
support growth during the dry season. There are, however, few reports on ruminant physiological
function during and after short-term feed shortage. When faced with a scarcity of food, many
animals develop adaptive biochemical and physiological responses. Goats live in areas where

food is scarce or interactions with suitable food sources are rare.

The majority of peasant farmers in rural areas have limited access to financing and incentives
that would encourage them to utilize concentrates to help their goats develop during the dry
season. As a result, farmers should be aware of the consequences of protracted periods of

starvation, particularly during the dry season and on the way out.
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1.3 Justification of the research

Feed availability, cell multiplication, cell size increase, and the accumulation of extracellular
chemicals over time all influence body growth (Prasad et al., 2019). This is a regular occurrence
as a result of a well-balanced and timely ration feed. This pattern is based on a methodical
technique that looks for a typical growth pattern and a satisfactory animal body condition score.
As a result, the animal's feed and water intake may be altered, and the body's growth pattern may
become uneven, with delayed, unbalanced development. Due to the inconsistency of balanced

ration availability, reproductive ability may be harmed.

1.4 General objective of the research
The major goal of this study is to examine how feed restriction affects the performance of

growing WAD goat kids, including some physiological adaptations to feed deprivation.

1.5 Specific objectives of the research:

The specific objective of this study is to evaluate the effect of feed restriction on;

o Feed intake, water intake, and their utilization

e Growth performance of WAD goats

o Hematology and biochemical indices

e Carcass quality

16



CHAPTER TWO

2.0 LITERATURE REVIEW

For livestock production, good nutrition is essential. Goats eat a wide variety of foods, preferring
plant leaves, seeds, and cellulose, for example, roughages as well as meadows (Kubkomawa,
2019). Natural pastures are the main source of food for animals in the tropics, despite the fact
that during the dry seasons they are fibrous, lignified, and low in protein diet. (de Moura et

al., 2021).

Goats are finicky browsers, preferring a variety of feed vegetation kinds (Mansoor & Fadlalla,
2021). Their grazing habits let them thrive in semi-arid environments better than sheep or cattle
(Dias-Silva and Abdalla, 2020). They eat a lot of dry stuff, about 3% -5% of their total weight to
stay alive in settings that are not ideal (Flay et al., 2021). They respond favorably to increases in
feed quality and quantity (Goetsch, 2019), except in high-volume production, where Infestations
of parasites are possible and have the widest range of adaptation and tolerance to many illnesses

(Sejian et al., 2021).

2.1 Feed restriction on goat

Differences in energy requirements and digestive efficiency, depending on the efficiency of
gross energy usage for production, are crucial factors in deciding which animal to raise in
situations with insufficient natural resources, limited food supplies, and low quality food
(Devendra, 1990). Goats are a wonderful choice for animal production in these challenging
circumstances due to their increased flexibility and resistance, smaller body size, high digestive
efficiency, and capacity to slow down their metabolism (Silanikove, 2000). In this regard, feed
restriction is a common occurrence for goats in global production systems, both quantitatively
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and qualitatively, necessitating research that identify and explain how animals react in these
circumstances. Additionally, ruminants, such as sheep and goats, are raised widely in these
underdeveloped areas, raising concerns about the production of greenhouse gases. The primary
determinants of ruminant methane generation are diet content and ingestion (Archimede et al.,
2011; Hristov et al., 2013); therefore, methods like providing large amounts of grains or
delivering various amounts of feed have been studied in cattle and sheep. On the other hand, as
variations in diet, species, genotype, and habitat, among other things, can have a significant

impact on the microbial community composition in the rumen (Janssen and Kirs, 2008)

2.2 Nutrient requirements of goats

Nutrients are necessary for the goats' upkeep, growth, reproduction, pregnancy, and production
of meat, milk, and hair.. Goat nutrition includes energy, protein, and their ratios, as well as
minerals, vitamins, and water. Farm animals require a lot of energy to survive. Also, in dairy
cows, a lack of energy results in a loss in production right away, and over time, other symptoms
such as stunted growth, delayed puberty, and decreased fertility will become apparent (Pinotti et

al., 2019).

Throughout life, Proteins are necessary for bodily development and repair as well as the
synthesis of hormones, enzymes, milk, and hair. Unlike monogastric, Amino acids taken from
the small intestine mostly satisfy ruminants' protein needs. These amino acids, however, come
from dietary (post-ruminal) and microbiological sources (soluble protein, non-protein nitrogen,

and ruminal ammonia) (Hou et al., 2019).
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2.3 Feed intake of goats

Feeding voluntarily is described as the quantity of food an animal or a group of animals
consumes when they have free access to food, and it is a complex mechanism controlled
centrally by several local gastrointestinal reflex arcs (Ahmed, 2021). They are among the most
water-efficient domestic animals, with per unit of body weight rate of water turnover
approaching that of a camel (Gerken et al., 2019). It has been discovered that dry matter intake

and water intake have a beneficial association (Ahmed & EI-Shafei, 2001).

Feed constraint limits the organism's total amount of oxygen and heat produced (Fletcher et al.,
2019). This adaptability to low-energy feed intakes is believed to be critical for animal survival
during times when feed sources are short (Wreford et al., 2020). The reduced feeding, on the
other hand, slows down metabolism (Pellegrini et al., 2020); it alters the metabolic consumption
of energy and lowers nutritional availability for growth and output (Jha et al., 2019). This has an
impact on the lipid-to-protein deposition ratio and, as a result, on body composition.
Furthermore, long-term feed restriction has been shown to reduce body weight growth
(Jamshed et al., 2019). Animal ability to tolerate a lack of food is extremely valuable, especially
in a hot, dry climate. Few studies look at how ruminants' physiological performance varies
during and after short-term feed deprivation. Many animals demonstrate adaptive biochemical
and physiological reactions to a shortage of food, which is noteworthy. Goats live in areas where

food is scarce or interactions with suitable food sources are rare (Wang et al., 2006).

2.4 Feed restriction on blood parameters in goat

Blood is a vital tool for determining an animal's health status (Babeker & Elmansoury, 2013).

Heamatological markers are good indications of an animal's physiological condition (Bezerra et
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al., 2017) and can be used to assess animal pathogenic problems (Ariyibi et al., 2002). Animal’s
heamatological parameters have been said to be influenced by elements like breed, age, sex,

nutrition, and climate (Dash et al., 2013; Simsek et al., 2015)

Feed restriction reduces Hb concentration, PCV, and erythrocyte number considerably (Modra et
al., 2020). In ruminants, limited feed and water intake have been found to affect packed cell
capacity (Maurya et al., 2020). In goats, hematocrit rises linearly with increasing feed levels in
the limitation phase and falls in the re-feeding phase (Ibrahim et al., 2020). Animals' ability to

tolerate a lack of food is extremely valuable, especially in a hot, dry climate.

2.5 Cassava crop

Cassava is a bushy perennial shrub with a root that is edible, it originated in South America, and
around the sixteenth century, it was brought to Nigeria (Adeniji et al., 2005). In contrast, cassava
is regarded as a poor man’s food. The crop has also been extensively chastised for its

productivity depleting soil nutrients and exposing farms to erosion (Hershey et al., 2001)

2.5.1 Cassava production in Nigeria

Cassava called Manihot esculenta (botanical name) is a perennial woody shrub with an edible
root. Cassava has its origin in South America then around the sixteenth century (Adeniji et al.,
2005). After rice and maize, cassava is the third-most significant source of carbohydrates in the
tropics, and is drought-tolerant, allowing it to flourish on marginal soils. Cassava is important
not just as a food crop, but also as a source of revenue for rural agricultural people. When
compared to other staples, cassava, being a cash crop, provides the most households with cash

income, thus, helping to alleviate poverty (FAO, 2005).
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Cassava fits well into the farming methods of Nigeria's smallholder farmers as a food crop. This
is due to the fact that cassava is available all year, assuring household food security. In
comparison to other crops such as grains, drought, pests, and disease resistance are all
advantages of cassava. Cassava is also more resistant to poor soil fertility than grains.
Furthermore, after reaching maturity, its roots can be preserved in the ground for months.

(Tkuemonisan et al., 2020).

2.5.2 Cassava peel production in Nigeria

Cassava peel waste is produced during the manufacturing of farihna, garri, and chikwangue. The
biggest concern is inappropriate peel storage for long periods, especially when it rains heavily
(Ofuya & Obilor 1993). When making fermented cassava items, the roots are often peeled to
remove the two outer coats—a thin brown outer coating and a thicker leathery parenchymatous
inner covering. Peels like these are considered waste and are normally thrown away, left to
decompose or fed to ruminant animals. Hand peeling can result in peels accounting for 20 to 35

percent of the overall weight of the tuber (Ekundayo, 1980).

2.6 Gliricidia sepium Leaf

A medium-sized perennial legume tree, Gliricidia sepium grows to a height of 2 to 15 meters. In
general, it is deciduous throughout the dry season, however, it is said to remain evergreen in
humid places. It is used as decorative, green manure, feed, and firewood tree all over the world.
Stem cuttings are easy to clone, but seedlings establish superior roots. Choosing erect, less-
forked Gliricidia clones as living fences, support trees for peppers and yams, and shade for

cocoa and coffee (Brewbaker, 2004).
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In the tropics, the use of plants in various forms is increasing as an alternative to the relatively
expensive and in-demand conventional feed sources used to produce monogastric animals. This
is because these plants and the components of them may be a crucial source of protein,
phytobiotics, and antioxidants for monogastric nutrition (Oloruntola et al., 2015; Dhama et al.,
2015). Plant phytochemicals boost antioxidant, antimicrobial, feed flavor, and palatability,
potentially leading to increased feed intake and animal performance (Valenzuela-Grijalva et al.,
2017). Because of their quick development, which is aided by climatic and environmental
variables, these tropical plants are available. Their dietary inclusion in the form of meals has the
potential to lower commercial feed costs, resulting in lower animal protein costs and improved
animal health. (Amata, 2010; Dhama et al., 2015; Oloruntola et al., 2016). Gliricidia sepium
produces enormous amounts of high-quality biomass throughout the year and contains enough

amounts of high-quality protein and minerals (Oloruntola et al., 2016).
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Figure 1The west african dwarf goat
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CHAPTER THREE

3.0 MATERIALS AND METHOD
3.1 Location of Study
This research was carried out at the Ruminant unit of the Teaching and Research Farm of
Landmark University, Omu-Aran. The Teaching and Research Farm lies in the agro-eological
region of southern guinea savannah Nigeria. Omu-Aran is stationed on latitude 8° 800" N and
longitude 5°6'00" E, on altitude of 564m above sea level in Kwara State Nigeria (Rapheal et al.,

2019).

3.2 Source and Management of Experimental Animals

Twenty four West African Dwarf goat kids ages between 5 and 6 months, similar in weight were
sourced from the Landmark University Teaching and Research Farm for the study. The ages of
the animals were determined by dentition. The animals were allowed to adjust to the
experimental condition for one week before the start of the experiment. They were also treated
with Ivermectin, levamisol injection, and oxytetracycline 20% injection. They were housed in a
closed shed with sufficient ventilation to allow heat and moisture to escape. Appropriate feeding
and watering facilities were provided within the housing system. The animals were caged
individually. Water intake (daily), feed intake (daily), body temperature (weekly), and body
weight (weekly) were measured. Blood samples were also collected at the end of the

experimental period.

3.3 Experimental Procedure and Layout

Experimental WAD goats were randomly divided into four experimental Treatments in a

complete randomized experimental layout. Each group of animals was randomly allotted to
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experimental feed restriction time regime treatments (1, 2, 3, and 4). The animals were fed
between hours of 8 am and 6 pm daily (08:00hr — 18:00hr) for Ten weeks depending on the time
allotted to each animal group. Treatment 1 (0% feed time restriction; 100% ad libitum feeding),
Treatment 2 (30% feed time restriction; 70% ad libitum feeding), Treatment 3 (50% feed time
restriction; 50% ad libitum feeding), Treatment 4 (70% feed time restriction, 30% ad libitum
feeding). Here Treatment 1 was served as the control, as it was allowed daily voluntary feed
intake for 10 hours all through the experimental weeks. The four experimental animals groups 1,
2, 3, and 4 were exposed to feed restrictions for 10 weeks according to their feeding time frame.

The haematological parameters were determined immediately after blood sampling.

REP 1 REP 2 REP 3 REP4 REP5 REP6
TREATMENT 1 TA B TD TC TD TA
TREATMENT 2 B TA TC TD TA B
TREATMENT 3 TC TD B TA B TC
TREATMENT 4 TD TC TA B TC TD

TA= Treatment A, TB= Treatment B,

TC= Treatment C, TD= Treatment D

3.4 Source of Water and Experimental Diet

The animals were fed on a diet that was comprised of a proportioned mixture of dried cassava
peel (60%) and a day wilted Gliricidia sepium (40%), in addition to free access to salt lick.
The Gliricidia sepium was collected fresh and used the following day while dried cassava peels
were purchased at Ganmo-llorin market in Kwara State. Animals were fed at 5% body weight at

ratio 3:2 of cassava peel and Gliricidia sepium respectively. Feed were supplied and monitored
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according to the allotted experimental time. Animal feeds were mixed together. Treatment 1,
which was 100%, was fed dried cassava peel and Gliricidia sepium ad libitum for 10 hours
without restriction. Treatment 2, which was 70% was fed dried cassava peel and Gliricidia
sepium ad libitum for 7 hours and was restricted for 3 hours. Treatment 3, which was 50%, was
fed dried cassava peel and Gliricidia sepium ad libitum for 5 hours and was restricted for 5
hours, and Treatment 4, which was 30%, was fed dried cassava peel and Gliricidia sepium ad
libitum for 3 hours and was restricted for 7 hours. All the treatments were allowed free access to

clean fresh water.

3.5 Data Collection
Data collected were the water intake, feed intake, weight gained, temperature, heamatology,

serum biochemistry, and carcass quality.

The water intake for each goat was determined using a graduated glass cylinder, and each
treatment (100%, 70%, 50%, and 30%) was allowed free access to 500ml of clean fresh water
throughout the experiment daily. Animals were fed according to their feed time restriction
(100%, 70%, 50%, and 30%). After ad libitum feeding daily, the remaining feed was weighed
using a measuring scale. The goat kids were weighed to the closest 0.5 kg using a typical hang
balance (Pocket balance) at the end of every week all through the experimental week. Using a
digital thermometer, the temperature of experimental animals was measured at the same time at
the end of every week to the nearest £0.1°C. Blood samples were collected via jugular
venipuncture with plastic disposable syringes. Samples of 2ml of blood were collected in clean
EDTA (anticoagulant) treated tubes for heamatological studies and 2ml of blood was collected in
a plain bottle without anticoagulant for serum biochemistry, there after the samples were sent to

the laboratory for heamatological analysis. The packed cell volume (PCV) was determined using
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a microhematocrit centrifuge (Hettich- Germany). The concentration of heamoglobin (Hb) was
determined using the cyano methaemoglobin technique, as described by (Yousif, 2019). The
total erythrocytes count was performed in an improved Neubauer-haemocytometer (Fazio, 2019).
At the end of the experiment, animals were slaughtered for carcass analysis by sacrificing the
animals. After sacrificing, the animals were carried to the animal science laboratory at Landmark
University where the analysis was performed. The animals were skinned using a new sharp
blade, after skinning the animals, animals were dressed and the dressed carcass was weighed.
The animals were dissected where the head, legs, intestine, kidney, heart, liver, lungs, spleen,

and skin were weighed respectively.

Proximate analysis was carried out on feed (dried cassava peel and wilted gliricidia sepium) used
for the experiment to determine the proximate composition of moisture content, crude protein,
crude fibre, ether extract, ash, NDF (Neutral detergent fibre), ADF (Acid detergent fibre), and

ADL (Acid detergent lignin).

3.6 Statistical analysis

The experimental data were analysed statistically using the analysis of variance (ANOVA)
model to establish the degree of significance (P<0.05) between different treatments. The analysis
was carried out using SAS (2010 package). The treatment means were compared using the

Duncan Multiple Range Test (DMRT) at 0.05 level of probability
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CHAPTER FOUR

4.0 RESULTS AND DISCUSSION

The proximate compositions of the feed materials used in this study are wilted Gliricidia sepium

and dried cassava peels presented in Table 4.1 below.

A leguminous tree called Gliricidia sepium produces tasty protein in its leaves (approximately
18-23% crude protein) (Sulendre et al., 2021). Due to a variety of palatability difficulties, fresh
Gliricidia leaf is only occasionally used by ruminant animals (Sulendre et al., 2021). One
strategy to increase its acceptance and utilization is to turn it into meal or pellets and combine it

with other regional components.

In ruminant feed, cassava peels serves as a source of energy which plays an appropriate role as
basal diet or supplement. The presence of hydrocyanic acid makes fresh cassava peel difficult to
feed the animals, dry, ensiling and fermented cassava peel are used to reduce the concentration
level of the acid when feeding the animals which make it save to the animals According to

(Ologun, 2004).

A major strategy for enhancing ruminant animals' capacity for growth is to create diets rich in
ME and CP. Dried cassava peel is very high in ME content (12.4 MJ ME/kg DM) and extremely
low in CP (1-3%) (Heuze et al., 2016a). Because it is high in ME, which could provide ruminant
animals with energy, but low in CP, dried cassava peel has potential as a supplement in the
fattening process. A tropical tree legume with high amounts of CP, Gliricidia sepium is
abundantly available (22.4%) and relatively low in ME (11.5 MJ ME/kg DM), (Marsetyo et al.,
2012). In this climate, dried cassava peels and Gliricidia sepium are both comparably

inexpensive feed materials, and combining these two easily accessible resources would allow for
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the creation of a diet high in ME and sufficient in CP with the intention of fostering economic

gain.

In this study Gliricidia sepium was used as protein supplement to dried cassava peel. A summary

of the proximate composition is shown in Table 4.1 below.
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Table 4.1 proximate composition of ingredients

Gliricidia sepium Dried cassava peels
CP% 22.4 2.78
ME (MJ ME/kg DM) 11.5 12.2
CF% 18.83 6.06
EE% 16.93 2.17
ASH% 31.00 8.50
MOISTURE% 10.83 13.00
NDF% 38.83 16.67
ADF% 29.25 16.00
ADL% 6.64 13.50

Legend: GLI = Gliricidia sepium, CAS = Dried cassava peel, EE = Ether Extract, CP = Crude
Protein, CF = Crude Fibre, NDF= Neutral detergent fibre, ADF= Acid detergent fibre, ADL=
Acid detergent lignin, ME= Metaboliaeble Energy

30



Table 4.2 shows the water intake of WAD goats fed at a different level of feed time restriction.
Water intake in T1 (100%), T2 (70%), T3 (50%), and T4 (30%) were not significantly different
(p<0.05) in week 1, meanwhile T1 (100%) had the highest water intake. In week 2, there was no
significant difference (p<0.05) between T3 (50%) and T4 (30%). However, they were
significantly (p<0.05) different from T1 (100%) and T2 (70%). In addition, the result for week 3
indicates that there was no significant difference (p<0.05) between T1 (100%) and T2 (70%).

But they were significantly different (p<0.05) from T3 (50%) and T4 (30%).

The result for water intake in week 4 were all significantly similar (p<0.05) except for T1
(100%). In week 5, T1 (100%) and T2 (70%) had no significant difference (p<0.05) but were
significantly different (p<0.05) from T3 (50%) and T4 (30%). The result for week 8 indicates
that there was no significant difference (p<0.05) between T1 (100%) and T2 (70%). But they
were significantly different (p<0.05) from T3 (50%) and T4 (30%). Furthermore, week 9
indicates that there was no significant difference (p<0.05) between T2 (70%), T3 (50%), and T4
(30%). But they were significantly different (p<0.05) from T1 (100%). For week 10, there was
no significant difference (p<0.05) between T3 (50%) and T4 (30%). However, T3 (50%) and T4

(30%) were significantly different (p<0.05) from T1 (100%) and T2 (70%).

Values for T1 ranged from 326.00+£12.12 (week 4) to 383.67+8.76 (week 10). For T2, the lowest
value of water intake was obtained at week 4 (272.00+8.66) while the highest value of water
intake was obtained at week 5 (351.00+2.08). For T3, the lowest value of water intake was
obtained at week 4 (254.00+13.00) while the highest value of water intake was obtained at week
7 (313.00+13.45). For T4, the lowest value of water intake was obtained at week 3

(239.00£10.54) while the highest value of water intake was obtained at week 9 (262.3316.23).
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In general, the highest result for weekly water intake for T1 was obtained in the order of week 10
(383.67+8.76) followed by week 2 (372.67+£25.83), then week 9 (363.67+8.76). For T2, the
highest result for weekly water intake was obtained during week 5 (351.00+2.08), followed by
week 3 (324.00£3.06), week 2 (323.33£12.13), week 6 (316.67+7.69), and week 10
(313.33£33.35). For T3, the highest result for weekly water intake was obtained during week 7
(313.00£13.45), followed by week 6 (312.33+4.91), and week 5 (309.67+9.17). For T4, the
highest result for weekly water intake was obtained during week 9 (262.33+6.23), followed by
week 2 (259.00+11.37) and week 8 (258.00+8.50). Across the treatments, animals in T1 had the
highest values of water intake all through the 10 weeks compared to other treatments. A

summary of the result is shown in Table 4.2
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Table 4.2 Least square mean (xSE) for water intake (ml) of the animals fed at different feed-

time restrictions

T1 T2 T3 T4
(100%) (70%) (50%) (30%)

Week 1 330.67+9.82° 276.67+23.35°  267.67+13.93°  243.00£15.63"
Week 2 372.67+25.83°  323.33+12.13°  288.00£28.35°  259.00x+11.57°
Week 3 336.00+1.53° 324.00+3.06° 291.33+3.18° 239.00+10.54°
Week 4 326.00£12.12°  272.008.66° 254.00+13.00°  250.33+10.99%
Week 5 358.00+3.00° 351.00+2.08° 309.67+9.17° 243.67+3.48°
Week 6 344.67+11.55°  316.67+7.69°  312.33+4.91° 249.00+11.53°
Week 7 347.33£10.90°  292.67+7.33° 313.00£13.45°  253.00%9.30%
Week 8 358.006.66" 282.00+7.09° 278.33+42.06°  258.00%8.50%
Week 9 363.67+8.76" 275.67+2.91° 255.00+£37.53°  262.33%6.23"
Week 10 383.67+8.76" 313.3#33.35°  266.33+38.77%°  255.00+16.44°

abc =The means within the same row with different superscripts are statistically (p<0.05) different

Legend

T1 (Animals that ate for 10 hours without feed restriction)

T2 (Animals that ate for 7 hours with 3 hours feed restriction)

T3 (Animals that ate for 5 hours with 5 hours feed restriction)

T4 (Animals that ate for 3 hours with 7 hours feed restriction)
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Table 4.3 shows the summary of feed intake fed throughout the experimental week. The result of
the feed intake of the animals showed that there was no significant difference (p<0.05) between
T1 (100%), T2 (70%), T3 (50%), and T4 (30%) for week 1 and week 2, they were all
significantly (p<0.05) similar but T2 (70%) had the highest feed intake in week 1 and week 2. In
week 3, T1 (100%) and T2 (100%) were significantly similar (p<0.05). However, they were
significantly (p<0.05) different from T3 (50%) and T4 (30%). Furthermore, the results for weeks
4,5, 6, 7, 8, and 9 indicate that there was no significant difference (p<0.05) between T3 (50%)
and T4 (30%). Also, T1 (100%) and T2 (70%) were significantly similar (p<0.05) during the

weeks aforementioned.

Values for feed intake for T1 ranged from 1.33+0.12 (week 1) to 2.07+0.67 (week 10). For T2,
the lowest value of feed intake by the animals was obtained during week 4 (1.40+0.58) while the
highest value of feed intake was obtained during weeks 7 and 8 at 1.90+0.00 and 1.90+0.06
respectively. For T3, the lowest value of feed intake was obtained at week 3 (1.27+0.33) while
the highest value of feed intake was obtained during weeks 8, 9, and 10 (1.47+0.07, 1.47+0.12,
1.47+0.07 respectively). For T4, the lowest value of feed intake was obtained at week 9

(1.23£0.33) while the highest value of feed intake was obtained at week 4 (1.43+0.03).

Generally, the highest result for weekly feed intake for T1 was obtained in the order of week 10
(2.07£0.67) followed by week 7 (2.03+0.88), then week 5 (2.00£0.00). For T2, the highest result
for weekly feed intake was obtained during week 7 (1.90+0.00) and week 8 (1.90+0.06),
followed by both week 3 and week 6 (1.83+0.33). For T3, the highest result for weekly feed
intake was obtained during week 8 (1.47+0.07), week 9 (1.47%0.12), and week 10 (1.47+0.07),
followed by week 2 (1.43+0.33). For T4, the highest result for weekly feed intake was obtained

during week 1 (1.40+0.10), week 3 (1.40+0.58), week 7 (1.40£0.06), and week 10 (1.40+0.06).
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Although at the beginning of the experiment (week 1), T1 had the lowest value of feed intake
compared to other treatments. However, the weekly feed intake of the animals from week 3 to
week 10 was the highest for T1 compared to other treatments. A summary of the result is

presented in Table 4.3
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Table4.2 Least square mean (xSE) for feed intake of the animals fed at different feed-time

restrictions

T1 T2 T3 T4
(100%) (70%) (50%) (30%)
Week 1 1.33+0.12° 1.40+0.58 1.40+0.12° 1.40+0.10°%
Week 2 1.60+0.25 1.67+0.33 1.43+0.33* 1.27+0.67°
Week 3 1.90+0.00° 1.83+0.33° 1.2740.33" 1.40+0.58
Week 4 1.80+0.58" 1.70+0.58" 1.36+0.12° 1.43+0.03°
Week 5 2.00+0.00° 1.80+0.58" 1.40+0.12 1.30+0.00
Week 6 1.93+0.33° 1.83+0.33° 1.40+0.12° 1.26+0.33"
Week 7 2.03+0.88° 1.90+0.00° 1.43+0.13" 1.40+0.06"
Week 8 1.97+0.33° 1.90+0.06° 1.47+0.07° 1.30+0.12°
Week 9 1.90+0.06° 1.40+0.58° 1.47+0.12° 1.23+0.33"
Week 10 2.07+0.67° 1.80+0.00° 1.47+0.07° 1.40+0.06"

abc =The means within the same row with different superscripts are statistically (p<0.05) different

Legend

T1 (Animals that ate for 10 hours without feed restriction)

T2 (Animals that ate for 7 hours with 3 hours feed restriction)

T3 (Animals that ate for 5 hours with 5 hours feed restriction)

T4 (Animals that ate for 3 hours with 7 hours feed restriction)
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Table 4.4 shows the weekly weight gain of the animals had no significant difference (p<0.05)
between T1 (100%), T2 (70%), but there was a significant difference (p<0.05) in T3 (50%) and
T4 (30%) for week 1 and week 2. Moreover, the result for week 4 indicates that all the
treatments were significantly different (p<0.05) T1 (100%), T2 (70%), T3 (50%), and T4 (30%),
but in week 5 they were significantly (p<0.05) similar but T1 (100%) had the highest weekly
weight gain. For weeks 6 and 7, the results for T1 (100%), T2 (70%), and T3 (50%) were
significantly (p<0.05) similar but was significantly (p<0.05) different in T4 (30%). Furthermore,
week 9 and week 10 were significantly (p<0.05) similar in T1 (100%) and T2 (70%) but they

were significantly (p<0.05) different from T3 (50%) and T4 (30%).

The result for the weekly weight gain of animals for T1 ranged from 6.33+0.33 (week 1) to
7.70+£0.23 (week 10). For T2, the result for the weekly weight gain of the animals ranged from
5.574£0.19 (week 8) to 6.90+0.56 (week 10). For T3, the lowest value of weekly weight gain was
obtained in week 4 (4.00+0.31) while the highest value of weekly weight gain was obtained
during week 10 (6.10+0.21). The results for T4 showed that 3.93+0.32 was the lowest value of
weekly weight gain obtained at week 3 while 4.70+0.58was the highest value of weight gain

obtained at week 10.

Generally, the highest result for weekly weight gain for T1 was obtained in the order of week 10
(7.70+0.23) followed by week 9 (6.90+0.25), then week 6 (6.73+£0.33). For T2, the highest result
for weekly weight gain was obtained during week 10 (6.90+0.56), followed by week 9
(6.80+0.61), week 1 (6.33+£0.33), and week 6. For T3, the highest result for weekly weight gain
was obtained during week 10 (6.10+0.21), followed by week 1 (6.00+0.00), and week 8

(5.83£0.88). For T4, the highest result for weekly weight gain was obtained during week 1
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(5.00£0.58), followed by week 5 (5.44+0.37) and week 10 (4.70+0.58). A summary of the result

is presented in Table 4.4
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Table 4.3 Least square mean (xSE) for weekly weight (kg) gain of the animals fed at different

feed-time restrictions

T1 T2 T3 T4
(100%) (70%) (50%) (30%)
Week 1 6.33+0.33" 6.33+0.33" 6.00£0.00® 5.00+0.58"
Week 2 6.40+0.31° 5.830.33" 5.50+0.00* 4.50%0.58"
Week 3 6.430.28° 5.77+0.39" 5.30£0.53" 3.930.32°
Week 4 6.53+0.33° 5.90+0.21" 4.00+0.31° 5.44+0.37°
Week 5 6.57+0.32° 5.83+0.17° 5.47+0.14° 4.07+0.33°
Week 6 6.73+0.33" 5.67+0.24° 5.57+0.33° 4.37+0.58"
Week 7 6.67+0.27° 5.67+0.24° 5.63+0.07° 4.50+0.58"
Week 8 6.63+0.19° 5.57+0.19" 5.83+0.88% 4.60+0.58°
Week 9 6.90+0.25" 6.80+0.61° 5.87+0.67% 4.67+0.58
Week 10 7.70+0.23° 6.90+0.56" 6.10+0.21%° 4.70+0.58

abc =The means within the same row with different superscripts are statistically (p<0.05) different

Legend

T1 (Animals that ate for 10 hours without feed restriction)

T2 (Animals that ate for 7 hours with 3 hours feed restriction)

T3 (Animals that ate for 5 hours with 5 hours feed restriction)

T4 (Animals that ate for 3 hours with 7 hours feed restriction)
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Table 4.5 shows the temperature of the animals which showed no significant difference (p<0.05)
between T1 (100%), T2 (70%), T3 (50%), and T4 (30%) for week 1 and week 2. The result for
week 3 indicates that there was no significant difference (p<0.05) between T1 (100%) and T2
(70%). But they were significantly different (p<0.05) from T3 (50%) and T4 (30%).
Furthermore, the results for weeks 4, 5, 6, 7, 8, 9, and, 10 indicate that there was no significant

difference (p<0.05) across the treatments. A summary of the result is presented in Table 4.5
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Table 4.4 Least square mean (xSE) for temperature (°C ) of the animals fed at different feed-

time restrictions

T1 T2 T3 T4
(100%) (70%) (50%) (30%)
Week 1 39.00+0.58 38.33+0.33° 38.67+0.33" 37.67£0.33
Week 2 38.67+0.33° 37.67+0.67% 37.33+0.33% 37.00+0.58
Week 3 38.33+0.33" 38.33+0.33% 37.33+0.33" 37.00+0.00°
Week 4 38.33+0.33" 36.33+0.33 37.670.67° 37.670.67°
Week 5 38.33+0.33" 37.33+0.33% 38.33+0.33° 38.33+0.33
Week 6 38.33+0.33" 38.67+0.33" 38.33+0.33 38.33+0.33
Week 7 38.67+0.33" 38.00+0.58" 37.67+0.67% 38.67:+0.33
Week 8 38.67+0.33" 38.00+0.58" 37.67+0.67% 38.67:+0.33%
Week 9 38.33+0.33" 38.00+0.58" 37.67+0.33 38.67:+0.33
Week 10 38.67+0.33" 38.67+0.33" 38.67:+0.33 38.67:+0.33

abc =The means within the same row with different superscripts are statistically (p<0.05) different

Legend

T1 (Animals that ate for 10 hours without feed restriction)

T2 (Animals that ate for 7 hours with 3 hours feed restriction)

T3 (Animals that ate for 5 hours with 5 hours feed restriction)

T4 (Animals that ate for 3 hours with 7 hours feed restriction)
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Table 4.6 shows the result of haematology analysis. The PCV of the animals showed that there
was no significant difference (p<0.05) between T2 (70%) and T3 (50%). But they were
significantly different (p<0.05) from T1 (100%) and T4 (30%), however T1 (100%), T2 (70%),
were within normal range. The result for WBC were significantly similar (p<0.05) for T2 (70%),
T3 (50%) and T4 (30%) but significantly (p<0.05) different from T1 (100%), although they were
all within the range. The RBC of the animals showed that T1 (100%) and T2 (70%) were
significantly (p<0.05) similar but significantly (p<0.05) different from T3 (50%) and T4 (30%).
They were all within range respectively. HB were all significantly (p<0.05) different from each
other but all the treatments were within the normal range. The result for lymphocytes,
neutrophils, monocyte, eosinophils, and basophils indicates that there was no significant

difference (p<0.05) between the treatments.

Values for PCV ranged from 17.00+£1.54 (T4) to 29.00+0.58 (T1). For WBC, the lowest value
(5.50+0.12) in the animals was obtained in T1 while the highest value (7.00+£012) was obtained
in T4. For RBC, the lowest value (10.00+0.17) in the animals was obtained in T4 while the
highest value (16.70+£0.17) was obtained in T1. For HB, the lowest value (8.90+0.17) in the
animals was obtained in T4 while the highest value (11.05+0.23) was obtained in T1. For
platelets, the lowest value (154.00+1.15) in the animals was obtained in T4 while the highest
value (181.00+1.73) was obtained in T1. For lymphocytes, the lowest value (43.00+1.73) in the
animals was obtained in T4 while the highest value (37.00+1.73) was obtained in T1. A

summary of the result is presented in Table 4.6
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Table 4.5 Least square mean (£SE) for heamatology of the animals fed at different feed-time

restrictions

Heamatological Normal T1 T2 T3 T4

Indices Values  (1000%o) (70%0) (50%0) (30%0)

PCV (%) 22-38  29.00+0.58° 23.33+0.88°  21.00+0.00°  17.00+1.54°
WBC (X10%L) 4-13 5.50+0.12° 6.07+0.17" 6.50+0.17° 7.00+012"
RBC (x10%/L) 8-18 16.70+0.17° 16.50+0.12°  14.30£0.02®  10.00+0.17°
HB (g/L) 8-12 11.0520.23° 10.03+0.17°  9.30£0.12° 8.90+0.17°
PLATELET(x10%/L) 135-170 181.00+1.73°  176.00+1.73°  169.00+1.73°  154.00+1.15°
MCV (fl) 16-25  10.74+0.02° 9.20+0.02° 9.13+0.01° 8.49+0.03"
MCH (pg) 30-36  11.25+0.01° 11.9140.54°  9.69+0.02° 8.92+0.02°
MCHC (g/dl) 30-36  33.98+0.02° 33.91+0.02°  33.61+0.12°  33.48+0.02°
LYMPHOCYTE (%) 50-70  43.00+1.73 41.00+¢1.73*  39.00£1.73°  37.00+1.73°
NEUTROPHILS (%) 30-48  55.00+2.31° 57.00#1.73°  58.00+1.15°  60.00+1.73"
MONOCYTE (%) 0-4 0.00+0.00° 0.00+0.00° 0.00+0.00° 0.00+0.00°
EOSINOPHILS (%) 1-8 0.00+0.00° 1.000.00° 1.000.00° 1.000.00°
BASOPHILS (%) 0-1 0.00+000° 0.00+0.00° 0.00+0.00° 0.00+0.00°

abc =The means within the same row with different superscripts are statistically (p<0.05) different.

PCV= Packed Cell Volume, WBC= White Blood Cell, RBC= Red Blood Cell, MCV= Mean Corpuscular volume,

MCH= Mean Corpuscular Haemoglobin, MCHC= Mean Corpuscular haemoglobin Concentration.

Legend

T1 (Animals that ate for 10 hours without feed restriction)

T2 (Animals that ate for 7 hours with 3 hours feed restriction)

T3 (Animals that ate for 5 hours with 5 hours feed restriction)

T4 (Animals that ate for 3 hours with 7 hours feed restriction)



Table 4.7 shows the result of the Total protein of the animals which had no significant difference
(p<0.05) between T2 (70%) and T3 (50%). However, they were significantly (p<0.05) different
from T1 (100%) and T4 (30%) moreover T1 (100%) had the highest value and T4 (30%) had the
lowest value. The results for Aloumin, Glubumin, AST, and ALT were all significantly (p<0.05)
different in all the treatments. However, there was no significant (p<0.05) difference for
creatinine across the treatments, meanwhile T4 (30%) had the highest value and T1 (100%) had

the lowest value.

Values for Total protein ranged from 26.00+1.73 (T4) to 33.00+1.15 (T1). For Albumin, the
lowest value (16.59+0.02) in the animals was obtained in T4 while the highest value
(18.50+0.12) was obtained in T2. For globulin, the lowest value (10.40£0.12) in the animals was
obtained in T4 while the highest value (14.50+0.17) was obtained in T1. For creatinine,
Cholesterol, APL, AST, and ALT, the lowest values in the animals were obtained in T4 while the

highest values were obtained in T1. A summary of the result is presented in Table 4.7
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Table 4.6 Least square mean (£SE) for biochemical indices of the animals fed at different feed-

time restrictions

Parameters T1 T2 T3 T4
(100%) (70%) (50%) (30%)
Total protein (G/L) 33.00+1.15"  30.00+1.73® 29.00+1.15® 26.00+1.73°
Albumin (G/L) 18.50+0.12"  17.70+0.12°  17.20+0.12°  16.59+0.02°
Globulin (G/L) 14.50+0.17"  12.30+0.12°  11.44+0.02° 10.40+0.12°
Creatinine (uMOL/L) 26.00+£1.73*  27.00£1.73*  30.00£1.15*  32.00+2.31°
Cholesterol (MMOL/L) 1.68+0.17°  1.52+0.02°  1.40+0.02*  1.35+0.02°
ALP (1U/L) 239.00£1.15° 220.00+1.15% 247.00+1.73° 249.00+0.58°
AST (IU/L) 67.50+£0.17"  61.70£0.17°  54.30£0.12° 53.600.12
ALT (IU/L) 21.20+£0.06°  18.97+0.04° 12.70£0.12°  10.47+0.20

abc =The means within the same row with different superscripts are statistically (p<0.05) different.
ALP= Alkaline Phosphatase, AST= Aspartate aminotransferase, ALT= Alanine aminotransferase

Legend

T1 (Animals that ate for 10 hours without feed restriction)

T2 (Animals that ate for 7 hours with 3 hours feed restriction)
T3 (Animals that ate for 5 hours with 5 hours feed restriction)

T4 (Animals that ate for 3 hours with 7 hours feed restriction)
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Table 4.8 explained the result of the carcass analysis where the live weight of the animals
showed that there was no significant difference (p<0.05) between T1 (100%), T2 (70%), and T3
(50%). However, they were significantly (p<0.05) different from T4 (30%). The result of dressed
carcass showed that there was no significant difference (p<0.05) between T1 (100%) and T2
(70%). However, they were significantly (p<0.05) different from T3 (50%) and T4 (30%). The
results for Head weight, leg weight, intestine, and liver were all significantly (p<0.05) different
in all the treatments. However, there was no significant (p<0.05) difference for skin in T1
(100%) and T2 (70%) but they were significantly (p<0.05) different in T3 (50%) and T4 (30%).
Across the treatments, animals in T1 had the highest values of carcass all through compared to

other treatments. A summary of the result is presented in Table 4.8
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Table 4.7 Least square mean (+SE) for carcass of the animals fed at different feed-time

restrictions

Parameters T1 T2 T3 T4

(100%) (70%) (50%) (30%)
Live weight(kg) 6.54+0.05° 5.94+0.62° 5.60+0.12° 4.50+0.20°
Hot carcass(kg) 5.70+0.06° 4.60+0.12° 4.70+0.12° 3.80+0.06°
Dressed carcass(g) 1593.60+1.10° 1586.27+3.53° 1400.93+1.35" 1106.80+3.09°
Head weight(g) 537.31+1.7° 504.22+1.62° 263.65+1.94" 135.72+3.15°
Leg weight(g) 213.84+1.22°  183.31+1.96° 160.67+0.52" 120.50+1.29°
Skin (g) 286.59+1.33°  279.90+8.70° 263.6522.80" 224.92+1.50°
Intestine(g) 1322.65+0.53° 1256.79+1.39°  1126.30£0.51°  938.47+0.32°
Liver(g) 121.16£0.46"  101.74+0.20° 93.04+0.33" 81.73+0.28°
Kidney(g) 25.29+0.29" 24.96+0.81° 23.88+0.55% 22.64+0.52°
Heart(g) 39.48+0.05° 34.05+1.30° 32.53+0.45%° 30.91+0.12°
Spleen(g) 8.74%0.13° 8.660.03° 6.23+0.01° 5.780.04%
Lungs(g) 83.17+0.92° 79.24+0.18° 65.33+0.68" 62.74+0.36°

abc =The means within the same row with different superscripts are statistically (p<0.05) different.

Legend

T1 (Animals that ate for 10 hours without feed restriction)

T2 (Animals that ate for 7 hours with 3 hours feed restriction)

T3 (Animals that ate for 5 hours with 5 hours feed restriction)

T4 (Animals that ate for 3 hours with 7 hours feed restriction)
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The outcome of this study revealed that the water intake by the animals reduced as the feeding
time allotted to the animals were reduced. This outcome is consistent with the findings of
(Elsheikh et al., 2014) who noted significant decreases in water intake as the feeding time of the
animals were reduced. Also the considerable reduction in feed intake alongside reduced feeding
time observed in this study could be link to the individual differences in feeding habits exhibited
by animals as reported by (Payne, 2020). However it can be deduced that the animals via their
habitual actions may not be able to take in enough feed within a brief length of time. The
reduction in weight gain presented in this study that consequently showed decrease in weight
gain as the feeding time is reduced from 10 hours down to 3 hours daily proved the reduction in
feed consumption as feeding time available for each group of the animals in a day. This result is
consistent with the report of (Ajagbe et al., 2020) that the animals with higher feeding time
regime had a higher weight gain. The heamatology parameters accessed in this study is within
normal range as reported by (Daramola et al., 2005; Shahsavari et al., 2016). This implies that an
animal's physiological state and health are related to its environment. The result of PCV values
of this study confirmed the report of (Deshmukh & Jadhav 2014; Addass et al., 2010) that high
PCV indicates a healthy state of the animals which was evidently observed as PCV increased
with increased feeding time. Low PCV values which was recorded in this study corresponded
with the animals exposed to lesser feed time restriction and this is in line with the report of
(Fadiyimu et al., 2008) which stated the rise in PCV of WAD maybe attributed by high level of
feed intake. White blood cells (WBC) in this study was within allowable range reported for
healthy WAD goats by (Daramola et al., 2005) and they are disease resistance especially in
creating antibodies. This proved that all the animal in the studied groups were protected against

infection as reported by (Chukwuka et al., 2010), however, the WBC values proved better with
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high feeding time than those allotted low feeding time and it is line with the report of (Daramola
et al., 2005).This implied that WAD goats fed for 10 hours, 7 hours, 5 hours, and 3 hours
respectively were all healthy stated by researchers (Ogunbosoye et al., 2018) and animals had a
strong immune system which guided them from foreign bodies. Although animals fed for 3 hours
had the highest value of WBC this may be due to the feed time restriction but animals could still
fight antibodies reported by (Gallois et al., 2009). RBC counts were within the normal values
reported by (Daramola et al., 2005). The reduction in RBC indicates the reduction in
heamoglobin (HB) which results to the accessibility of oxygen by the animals although in this
study animal fed for 3 hours had the lowest RBC counts but it was still within normal range as
indicated by the report of (Daramola et al., 2005). According to (Daramola et al., 2005), the
treatment groups' Hb readings were within the usual range for WAD goats and Sudanese goats
(Babeker & Elmansoury, 2013). Although lymphocytes can readily move through various types
of tissues by using the lymphatic channels, they can also travel throughout the body by using the
blood. The low lymphocyte count recorded in this study for animals is considered to be of
immense clinical importance as reported by (Etim & Oguike, 2011) who claimed that
lymphocytes are in charge of the body's immune-mediated defense (cell-mediated and humoral
immunity), and that an absence of lymphocytes suggests that animals are more vulnerable to
opportunistic and secondary infections. Therefore, the observed decline in the blood
lymphocytes in this study may be traced to the feeding time allotted to the groups of the animals
which showed low values with low feeding time. The MCV values imply the presence of
heamatological features of megaloblastic anaemia due to folic acid or vitamin B deficiency
(Sukumar & Saravanan, 2019). The MCV in this study that falls below the normal range (16-

25fL) verified feed deprivation is not good enough for the welfare of the animals. However, the
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higher MCHC values recorded in this present study compared well with the values reported by
(Anya, 2018). A high neutrophil values obtained as the time of feeding was reduced may be due
to the level of stress the animal exposed to as a result of feed deprivation. This is in line with the
report of (Bagath et al., 2019) who stated that the concentration of neutrophils is determined by
the level of stress the animal is exposed to. The Total proteins in all the treatments were high
compared to the normal range for goat reported by (Raimi & Adeloye, 2021) however, the total
protein value observed were reduced with reduced feeding time and the reduction may be due to
the deprivation of the time allowed for the animals as reported by (Anya, 2018) that feed
deprivation has influence on the goat. The albumin in this study was high and compares with
(Raimi & Adeloye, 2021) report. According to (Herranz et al., 2021), showed that high levels of
Total Protein and Albumin were safe and beneficial which is also a very good indicator of health
was observed to be normal in this present study. The low levels of globulin obtained in this
study were contrary to values reported by (Esugbohungbe & Oduyemi, 2002; Ikhimioya &
Imasuen, 2007) this could be as a result of feed time restriction. The abnormal high blood
creatinine observed in this study indicates muscle wastage meaning that the animal survived at
the expense of body reserved which also resulted in the weight loss of the animal fed over a short
time. And this is in line with the report of (Olawoye et al., 2020) who reported that total amount
of creatinine in the blood and urine of goat and sheep are directly proportional to their body
weight. This concludes that feed deprivation responsible for the weight loss observed in groups
with lesser feeding time. Furthermore, the observed high value of total cholesterol from group
of animals exposed to 10 hours feeding compared to others with a reduced feeding time pointed
to low level of cholesterol in the animals with deprivation of feeding time and this may be a

factor among many that may be linked to the weight loss observed with reduced feeding time.
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The ALT values in this study for all the groups fall within the normal range of 7-24 reported by
(Adedeji et al., 2018) whereas, the values recorded in this work indicates reduction in the values
as the feeding time reduced likewise the values for AST (Aspartate aminotransferase) fall within
43-132 reported by the same author so also ALP (alkaline phosphatase) values fall within the
range of 67.1-68.25 reported by (Daramola, 2004) for female WAD goats. This result further
confirmed the effects of feed deprivation on the goat fed. The results of carcass of the animals
fed in this study indicate reduction in weight values is due to the feed time allotted to the animal
groups. This may be an extent at which animals have access to feeding as reported by (Fadiyimu
et al., 2018) that higher live weight of animal could be as a result of higher feed intake and their
metabolic functions. The result in the sizes of other notable organs such as the skin, intestine,
spleen, kidney, heart, and liver in this study shows that feed time restrictions had a negative

effect on the carcass.
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5.0 CHAPTER FIVE

5.1 CONCLUSION

This study conclude that feed deprivation in term of time allowed for feeding animals have
negative effects on total feed intake, water intake and weight gain of the animals. Also the result
further proved through haematology and biochemical indices that low feeding time will
negatively affect the health status of the animals. The carcass result as well indicated that low

feeding time reduced the values of carcass.

5.2 RECOMMENDATIONS

It is here by recommended that WAD goats should at least be allowed a minimum of 5 hours

testify to good feeding per day.
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