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ABSTARCT s

Two hundred West African Dwart {WAD) poats aged -6 vears were éxamined during a
10-months period, from October, 2003 1o July, 2004 in randomly selected locations within
South Westerm Zones of Nigeria, Qualitative traits namely cost colour, polled trait,
presence of absence ol teal, watlle and beard were examined and described in a!l the
experimental animals. Black colour observed in 54% of the animals predominate while
brown and mixed colours necounted Tor 16% and 30% ol all the animals respectively. All
poals ﬁlutlin.‘irrc'spuﬂiw: of sex were hormed, The goats had @ pair ol teal cach excepl
eight goats with supernumerary teats, Possession of beard was common in all beeks
observed but 8.5% of the females had beard, About 36.5% of all the WAD goats examined
possessed wattle, The linear body measurements recorded in this study included body
length (BL), chest girth (CG), height a1 girth (HG), height at wither (HW), leg lengtl, (LL).
shoulder 1o @il length (STL), nose o shoulder length (ML), tail length (TL} and ear length
{EL). There was no sex difference in body weight-and linear body measurements with (e
exception of TL. Location effects were pbserved for HW, TL and EL while the effiet of
age was significant {P=<0.05) for body weight and lincar body measurement apart feoim CG
and NSL. In general, the body weight, linear body measurements {except HE, EL and CG)
and blood parameters (except MOV MCHC and ALB: GLE) were not significantly
{P=0,05) influenced by the qualitative trails studied. Correlations among the trails weie
positive and among all the linear body measurements reporied, BL, HW and LL could be
used to predict the body weight, Location, sex and age had no significant (P>0.05) effect
on the haematogical indices studied except RBC and some eryvthrocyte indices (MCV and
MCH). With the exeeption of ALB: GLB, all serum indices were not significantly

influenced by location, sex and age.
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INTRODUCTION . .
5 | *|
L1 GENERAL BACKGROUND v u
¥ e

It is well established bevond any reasonable doubt that in the '.".urﬂ.l' lruflu_'; the ever
nereasing lman population esercise contimial pressure on Tood production hence the need Tor
accelerated production of food for the ever-growing populition has been a subject of great
concern, Using Migerin as o case study, this problem of low animal protein intake will remain so
for sometime il desperate efTorts are not made.  In view of the increasing demand for protein and
i adeguate supply by two major sources of protein (poultry and cattle production) in the country,
there is need For urgent and consistent increase in small raminant production in Nigeria.

I is obviowus from the past record that livestock production in sub- Saharan Africa was
worth over US $ 15 billion in 1989 (LSDA, 19907, Even then, low estimates of their contribution
recogiize that they account for a quanter of the value of agricullural production in sub — Saharan
Africa (ILCA, 1989; 1990). Small ruminants {sheep and goais) have been reported to enjoy a
unigque position among other domestic animals reared by man not only as meat supplicss Lo the
teeming population, especially in the rurl areas but for their contribution mainly o peasant
farmers or household economy in the rural communities (Opasina, 1987, Ologun, 1991). In
addition, over 90% of sheep and goats in sub - Saharan Africa which are found in East and West
Africa (ILCA, 1989; "1990). provide about 30% of the meal conswmed and 16% of the milk
produced in this region (ILCA (1990 ; Fitzugh et al., 1992). 1t was also reported that sheep and

goats constitule the main and preferred source of meat in the humid zone of West Alrica (Odubote

and Akinokun, [9494)

Small Ruminant Production in Nigeria

Some information on the household distribution patterns and management system ol small

reminants in some arcas of the humid south-west and south-castern Nigeria are available in



fiterature (Mecha, 1975 Francis, 1987; * Imumorin et al, 1999, As described by these workers,
small ruminant management systems in this area are mainly traditional. Animals are neither
housed ned tethered as they are observed roaming lreely in towns il villages. These animals
normally praze on roadsides, herbages amd on kilchen wasies in village dumps and are rarely
provided with water and veterinary care, Ownership per household varies from 2 (e 10 for goals
n;:ll:l Trom 2 to 9 lor sheep (Mathewman, 1977; Francis, 1987; Ologun, 1991). Ina rapid rural
appraisal (RRA) study, Ologun { 1991) presented information on the charmcleristics, economic
importance and constraints to goat production in the farming systems of Ondo state. Also,
livestock census by Resinnces Manapement Inventory (RRIM, 1991) puts the goal population in
Migeria ol 34, 5millipen while a report iw FAC {T993) gave the total rominant animal population in
Nigeria as shown in Table 2.1

Table 1.1 Ruminant Animal Population in MNigeria

{ 1O/ Head)
1979 — 1981 1991 1992 1993
Cattle | 2,066 15,140 15,700 16,316
Sheep g022 13000 13500 14.000
Goats | 1,297 [ 23500 T 25000 | Aa00 000

Source -2 FAO (1993),

These figures therelore supports the assertion that Nigeria is more self-sufficient in small
ruminants than in cattle as reported by Nuru (1983), The ability of small ruminanis to tolerate
harsh climates, the trait of irypanotolerance in some breeds, suilability for traditional systéems on
account of small size {Odubote, 1994); short generation interval and ability to thrive on poor
quality diets provided by scarce grazing on marginal lands (Johnson el al, 1986) make them
strategic in increasing livestock productivity in rural agricultural systems. Compared to other

livestock animals which have smne culiure, religions and traditions prohibiting their consumption



such as pig (by Islam) and beel (by Indians) there is no traditions of such is against eating of goal
meal. Despite these advantages, litthe attention bas been paid 1o the genetic improvement of small

ruminants in Nigeria until recently (Odubote et al, 1992: Ebonzoje, 1997),

.2 RESEARCH JUSTIFICATION

The West Alrican Dwarl (WA goat which is the prominent breed in Southern Nigera
has net been fully chamcterized for qualitative traits, notably coal tvpe and colour, presence of
waltle; hom, beard and supernumerary teats (Odubute, 1994).

It is desirnble to carry oot o study of the inventory and chamoterization of the WAL goat. This is
with o view to achicving conservition and preseryation ol the genetic resources in this period of
indiscriminate crosshreeding, There is also need to study quantitative and qualitative traits as
possible indicators of genetic superiority or adaptability.

Phenotypic and genetic indices are useful in selection programmes as the interaction
between genolype and environment {phenotype) largely determines the productivity of the animal.
These estimates are readily available lor cattle, poultry, swine and sheep (Dalton, 1985, Legates
and Warwick, 19%0).

[Investigations of haematlological vialues in apparently nonmal domestic animals have
received increasing attention in recent years. There are reasons for both seientific interest and
economics for attempting to establish normal hgematological values for tropical animals,
Haematological values are of imporance in diagnosing many haemoparasitic infections in food
animals and the vselulness of normal haematological values in assessing the health status of

ruminants has been established (Binta et al., 1996). Aiso, it has been reported that there is

difficulty in assessing the comect health status of an animal without recourse to an examination of
its blood  because haematological values are of great help to the veterinarian in the diagnosis,

prognosis and treatment of many diseases in the tropics, However, there are relatively lew reports



on porinal blood values for goats in Afirica (Odive, 1976, Aba — Adulugba and Joshaa 1990},
MNdamukong, (1995) also conlinmed the existenee ol scanty information on the haemoglobin

vairiants in Migerian sheep and poats.

CHIECTIVES QF TIE STUDY
The present project is therelfore designed with a view o determining the physical body
traits and some blood characteristics of West Afvican Dwarl { WAL} goats.
The specilic objectives include:
1. o determine the perlommee ol the WAL goal using physical body measurements
2. Todetermine the infMuence of some qualitative trait and non-genetic factors (age, location
and sex) on body weights and measurements
3. Todetermine the haematological values of WAD goats, and the factors affecting them.
4. To establish the existing relationships among body measurements and body weight of
WAL poats,

5, To make appropriate recommendations based on the results of the study.



CHAPITER TWi)
LITERATURE REVIEW

2.1 ORIGIN AND MORPHOLOGY OF GOAT

Croats belong 1o the Bovidae Tomily of hollsw — homed nominants in the sub order
Ruminiamtio of the Manunalian order of Arfiodactyla (French, 19803, The author noted that goats
and sheep (Ovinn) which ore closely-related logether constitute the tribe of the Capring and s
tribe hias been further subdivided into two genern: Capracand Hemitmgos. Archaeological
evidence suppesis illml thee poat is one of the oldest of the domesticated Farm animals and that it
has been associated witl man For wp o 1000 yeas s G today over ao wider peographical
area than any other domesticated animal | Devendras and Me Leroy, 1992] I was also observesd
that goats could survive on bushes, trees, deserts, shrubs and aromatic herbs where sheep and
cattle would starve to death (Adalsteinsson, 1990.)

French,( 1980 reported the following wild goats as the ancestors of most domestic goats
of the present age.
*Capra acpragns: this is the wild goat ol near East Asin. It has scimitar-shaped hom with a
sharp anterior keel and a few knobs interrupting it
*Capra ibex: the thbex of Alps, Siberia and Nubia have scimitar-shaped horns with fatten froant
and transversed ridges,
*Capra faleancri: The Markhor of central asia has sharp keeled horns that are twisted into open
or tight spirals
*Capra prisca: They have homs with a hl.r111ull}-11.1uu5 spiral which is similar to another another
called Capra dorcas.
Oiher species include Capra pyrenaica of Spain,Capra cylindrincomis of Asia; Capra nireus of

Damascus.



Although III": origin of domestic goats has not been conclusively established on the basis
ol genetie studies, it nevertheless appears from comparative morphorlogical research,
supplemented to a limited extent by data from breeding experiments that the wild Bezoar of south
wesl Asia can be considered as the progenitor of most domestic goats, I is probable that the
Markhor also contribwted with the Dezoar to the peneration of certain Indian and near Eastem
breeds while the Abyssininn ibex was probably likewise associnled with the Bezoar in the
ancestry of many poais in Morth and East Africa (French, 1980).

Tt was also peporied by the smme author that alihough the shope of the homs is subjected o
hereditary svarmation in goat, it should be neted that the sharp anterior keel and the oflen backward,
sermifir — like corve of domestic |._!1F..|'“5i suggest the Persion wild goat, Carprahireus and acgagus
as the maost likely ancestor of most domestic goats. These leatures are found only in Bezoar wild
goais. Domestic goats appear to descend from the Bezoar wild goat and domestication occurred
in South West Asia. Archocological exploration also confinmed that goats entered Alrica from
Asia.

They may be haired, long-haired, have curled hair, silky or coarse-wooled, They may have
waltle on the neck and beards, Some breed { European) have straight noses, others hove convex
noses, Coals come in almost any colour, solid black, white, red, brown, spotted, two and three-
coloured, blinded shades, distinet facial stripes, black and white-saddied depending on breeds,
Teeth in goats are good guide W age. Six lower incisors are found at birth and a set of 20 milk
teeth are complete at 4 weeks consisting ol eight incisors in the front of the lower jaw and |2
molars, three on each side in each jaw, Inside of incisors on the upper jaw, there is a dunial pad as
against the lower incisors bite and cul. The digestive tract of the goal has the typical four stomach
consisting of the rumen, the reticulum, the omasum and abomasum. The total blood volume of the
gont approximates 1/12 of the body weight; it takes about 14 seconds for goat blood to complete

one circulation,

6
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LLCLASSIFICATION OF GOAT o diz
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Classification ol goats has been repeated 1o be based on :1righ:"ii11fm$i;;.%l characienistics
including those comnected with ears and the ils. Devendra and MeLeroy, 1992), The autliors
noded that this way classification rellects evolitionary trend and relates the breeds to their
enviromment. The [our major basis ol classilieation as reported by the same workers include:

*  Ear Shape and Height: - These pammeters are more applicable to sheep than goats. Ear
shape and length are nold related Lo function and these are therefore characters of ithe
importance.

o Function:- Goats have been elassilied in terms ol their major functions which include
meaf, milk, fibre or skin production,

o Body Size; - This is the mostly widely used in the four methods, Live weight for
individual breeds must be available in order to make use of this method, The dwarl poats
which eceur mainly in Africa cil) be classilied separately on this basis.

e Height at Wither: - This method takes aceount of body size o divide goals into 3 groups
which include:

e Large Breed over 65cm, weighing 20-63kg and dual-purpose in function,

= Small Breed; - 51-65cm, weighing 19-37kg and meat or milk producers.

e  Dwarf Breed: - Under 50cm, weighing 18-25kg and used mainly for meat production.
Muoreover, the distribution of goats specific height characteristics has been studied

sccording to the continent of recent origin {Asia, Africa, The Americas and Oceania). Within

continents on a regional basis and within region on a functional basis. (Devendra and burns, [970;

French, 1%80)



Tables 2.1, 2.2 tnel 2.3 show the classitication of goats based on continent, Function, height atl

wither and live weight. The tables are restricted to poat breeds that are indigenious 1o tropical

i
environments



Tabie 2.1: The classification of goats on the basis of continent. functions, live weight and height at withers of large breeds (over 65cm)

Continent Breed | Location Height at Mature weight | Function
| | withers {cm) {(ke)
Asia
Angola Turkey Hair
West Asia Damasous Israel, Synig, 6l —65 25-30
Cyvprus, South,
. | Anatolis 12560 Meat
Indiz, Bangladesh, | Barban Morth-and Central
Pakistan and Sri Indian Pakistan Bl-76 35-440) Milk
Lanksa Jamanapari North and Central | 78-100 63-75 Milk
Kaghani india Pakistan 63-75 30-36 Meat and hair
Kashmiri Punjan, H.
Pradesh, 3-8 S{-60) Pashmina
Karshmir, Indiz | I
| Marwari Jodhur. Indis 3565 25-30 | Meat gnd Milk
African | |
| North Africa Maradi Maak, Alpesia 70 -83 23 Milk
West Affice Niger 62-72 23.2% Skin and Meat
Central Africa Wative Sahel ZLaire S0-60 35 =40 Meat
West Africa 70- 85 35-al Meat and milk
Sudaness North Sudan T1-80 27 Milk
Nubian
South Africa Shukria West Ethiopia TO-85 A0-60 Milk
South Africa I6—46 Hatr
The America Angola Texas, USA 63 - 65 34 Hair skin
North America Moxore North =East Brazil il.5
Sputh America

fSource: Devendra and Burns. 1970,




Table 2.2; The classification of goats on the basis of continent, functions, live weight and height at withers of small breeds (51-65cm)

Continent Breed Logation Heightat | Mature | Function |
withers weight
{cm) {ke)
Asia
West Asia Anatolian Turkey 55 -65 35-42 Milk, meat
- Black Hair
i Angors Turkey 56 — 6 29 Hair
, Kilis | Turkey 60 — 65 50-55 Milk
India, Bangladesh, Ganjam Indian 55 <60 28-35 Meat
Pakistan and Sri Lanka | Keghani Pakistan 56-65 20-24 Meat and milk
China and Southeast
Asia Katijang Maleysia | 56-65 |23 Meat
Katjang Indonesia - 50- 63 | 30 Meat
Ma T au Hupeh, China 45- 65 26 -45 Meat and milk
| South China | Central China 50 -55
Africa :
| Morth — East and East Kigen Liganda 65 26 Milk
Africa Somalia Somali 62 26 Milk
The Americas
Central America and the | Criollo West Indies, Latin - | 50-65 | 34 | Meat
Caribbean 5. America America ' i
Moxoto Morth — East Brazil | 62 3 Meat and milk
Oceania
| Fiji | Fiji | Fiji 58 - 66 | 20 - 25 Meat
(Source: Devendra and Burns, 1970)
10




Table 2.3: The classification of goats on the basis of continent, functions, live weight and height at withers of Dwarf breeds (under 50cem)

Continent Breed Location Height at Mature | Function
withers {cm) | weight
(kg)
Asia
~ - Bengal East Bengal . heat
India, Bangladesh, {Pakistan), 4550 9
. Pakistan and Sri Lanka North Bangladesh
East Bengal 13-22 Meat
{Indig)
Chine and South - east Asia South China Kwantung and Yunnan. China | 50 25 Meat
I
Africe _ South Sudan i
Worth — East and East Africa (Y el variety) Sudan 40-50) i1 Meat
East African East African 30 25
Congo Dwarf Meat
' Uipper Nile, Ugands, Zaire 45-50) 23-30
West Africa Koz, Meat
' West Afncan Cameroon, Ghana Meat
Dwarf Fouta Djallon. Guinea 45.50 15-21 Meat
450 18 -20 Meat
| |

Sowree, Devendra and Burns, 1970



13 BREEDS OF GOATS
L3 EXOTIC BREEDS OF GOATS

Pmnestic goal breeds e many, Swiss breeds are distingoished by milk production aml
have significantly milk production when compared with others. A Few breed kept mostly for meat
are the south Africa Boer goats, the Indion breetal, black Bengal, the Latin American Criollo and
most of the small goat (WAL goat). Fibre- producing gonat breeds are the Angorn in Turkey, LISA,

South Africa, the cashimere in Afghanistan, lan Australion and China and Dan breed in Russia.

*Anglo — Nubian

The coat colour |I:I:I:I-' be o mixture of roan and white. 1 has long legs and a corved nose, 10 s off
dual purpose for milk and meat production. 1t originated in England and of two distinet types: the
tong pendulous ears and roman nose. The breed yield less than Saanen bul the milk has higher
butterfat content. It is a large strong gl.:u-al weighing around 60 — 75kg .

*Saanen

It originated from Switzerland, The Saancn is a small, white or pale Tawn, the cars are
erect and point forward. It is world-leading milk producer preferred for its odour-free milk. 1t is
usually polled and weighing around 50 — 60kg.

* Jamnapari -

It may be white, black or fawn in colour, The ears are large and lopped the female weigh
45 — 60kg. They are horned and may Ij}l'l_'lthlf..'-l: some 1.0 — 1.5 litres of milk per day. The breed
originated from India .
* Alpine

It may be horned or homless short tail and strong as the Saanen with usually shades of

white into black with white facial stripes on black. They are second in milk production to Saanen

and Toggenburg .



* Toggenburg
It is browwn with whide Facial ear and leg stripes, strnght mosed, bomed or homless, 1 is mosily

sharrt Tuvived, ereet cared and reliable milk producer il in tempernte and topicsl sones

232 BREEDS OF GOATS IN NIGERIA
* Red Sokoio

1 is the edherwise known a5 Maradi, 1 is mosh important breed in the North and 15 widely
distributed in Migeria, 1 is up o about 17 3million in Nigeria, 10 has uniform dark red colour and
fourud i the Sokoto provinee of Migeria and also in Niger, The breed is intermediate in size
between e long-legged poats and the West Alrican Dwarl poats. The height at wither s 65em
and it js well :tlll1|1ll;l| tus the arid zones. Both sexes are hormed, The average weight of an adult
male iz 25kg while that of female is 20kg. The average litter size of the breed in Nigeria is |.5kg.

(Gall, 1996).

* West African Long Legged

These goats are long-legeed, mediom (o farge size and are found in arid regions in the North of
West African, where rainfall is low and sparse vegetation. They do not adopt to humid conditions
hence they are referred 1o as desert goats. The coat is short and the covering hair is fine, Hisa

Fulant breed kept Tor milk and nieal. Bars are short with horizontal, twisted thin hom. Coal colour

mnges from black, tarn, brown and white (Gall, 19%6).

2.3.3 West Alvican Dwarl goals

Gengraphical Distribution of WAD goats: These are found in West and Central African and
are believed to be brought from East and North East; panticularly Somarlia where similar dwarf

are also found. They were indigenous to the forest and derived Savanna Zone of West African and



are well adapled to homid zone,  Dwarl poats are present in all humid Africa from the southem

Sudan to the West const,

Conformation of \’I-'.-\I.I goats 3 Two Lypes of dwarf poats are recognized: the more common
proportionate dwarfing (pituitary hypoplasia ) where the head, trunk and legs are all reduced in
size and disproportionate dwarling (achondroplasi)] where the legs are stunted and often bent in
relation Lo the tronk. Both types of dwarfing oceur as a result of genetic factors affecting growth
and metabolic rate (Devendran and McLeroy, 1992) The scientific name of WAD goat is Capra
reversa and believed to have descended from the ancestral Persia Copra hircus which was first
mtroduced inlo Egypt Trom Syria,

WAL poats are stocky with short legs and short and wide head. The face is straight or slightly
concave. Fars are miedium — sized, carried erectly or horizontal, Homs vary; they may be fairly
developed. twisted out and backward in the male, bt they are more slender in the Female, Poled
arimals occur, Hair s shorl. Colour varies: The most commaon is fawn with black face, legs,
belling and back stripe but black, red and white animals are frequent as well as pied and multi-
codonred ones. There seems to be a tendency  Tor dark or black and white goats 1o be more
commuon in the forest area while faswn and colours predominate in the savanna area, become

lighter wward the Northern drver area (Gall, 19%6),

Strains and Special Features of WAD goats: A breed with average height at withers below or
S0cm has been classilied as dwarl goat (Gall, 1996) the most important characteristics of WAD
goals is their lelerance W rypanosomosis

The (WAD) goats tend to be smaller towards the South and some what taller towards the
Morthern dryver areas. Strains of WAD goats include Cameroon, Nigeria, Ghana, Liberia Dwarf or

the Dwarl Congo, Fouta Djallon, Guinean or Forest Dwarl and Kirdi (Southern Chad).
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General Information and Uses of WAD goats: In 15 Countries of the “rli'.'-.&'l.'llllllid zome, 3
percent of about 38 millions goals are considered 1o befong 1o the WAD { Unl[,‘;‘?‘!;-ltli:.‘m o
Though goals are generally dual purposes animals yielding milk u.ud':mrmt, the West Alrican
Dwarl goats (shori-legged ) are ool milk animals. They are rised solely Tor their much valoed
meat considered o be of superior quality (o thal of standard posits, they contribute substantially to
meal production and hence Lo the cconomy of West Africa. (Kamalu et al.. [98R). From
literature, it appears that the terms, dwarl goats, pygmy goats and miniature goats are synonymous
and interchangeable.

They have the ability (o live under the most diverse conditions of natural habitat and
Mexible integration into dissimilar socio- economic situation, This adaptability is due 1o centain
definite physiological characteristics, which include ability 10 acclimatize, feed uptake and
digestive capacity, ferlility and diverse tolerance, Some advantages compared with cattle are:
small investiment and labour cost per animal Jlower mortality risk , shorler period o maturity
while the Disadvantages include higher investiment and labour cost per kilogram body weight of
animal and a lower dressed carcass weight per kilogram body weight. However, the characteristic

of West African Dwarfl goats has not been well established and their potential for milk production

is low (Gall, 1996:).

24 LINEAR BODY MEASUREMENT IN GOAT

In recent times, studies on linear body measurcments of livestock have altracted attention
(Chineke, 2003}, Information on live body mieasurements on frm animals are available in
literature; in caitle (Gilbet et al., 1993), sheep (Sharples and Dumelow, 1990; searle et al. 1989 a,
b; Taiwo and Odusanya, 2000) pigs {Tegbe and Olorunju, 1986) and poultry (Chambers and

fortin, 1984; Monsi, 1992). Ozoje and Herbert (1997) and Otoma gt al., (1999) reported on the



fnear body measurements of goats. They reported that linear body measurement has been used
severally in goat (o characterize breed, evaluate breeds performance and predict live weight gain,
It has also been used o study the effect of crossbreeding and as a criterion for selecting
replacement animals and evaluating breed under controlled environment, These measurements
laken on live animals have been wsed extensively for a variety of reasons in both experimental
work and in prm:l'ru.:;l*{l.awmlwc and Fowler, 1997}, Chinecke (2003) stressed further that the
relationships existing amonyg linear body traits provide useful information on performance,
productivity and carcass characleristics,

Body weight is subject to short term changes imposed by various natural processes of
production such as management system, apart from considering variation in endomorphic,
mesomophic and ectomorphic structures, it is alTected by management system, pregnancy and
seasonal changes and therefore allows comparison of growth in different parts of the body (
Chineke, 2003).

Height at wither at any age reflects animal skeletal size while shoulder width, pouch girth
and heart girth reflect body condition and are better indicators of live weights and condition score
than height at wither { Adebambo, 2000, The serotal circumference as a measurement of testicular
size has been reported (o be positively correlated to age, body weight and the right and left scrotal
lengths in red sokoto goats, The same author alse confirmed that the letter size, sex and parity has
no ﬂigniﬁwl;l influence on kid body measurement al birth but they were significantly afTected at 3
months, heart girth and body length of singles were 5ig!'|'|ﬁc.ﬂnll:,' aflected and were higper and
longer than those of triplets. it has been reported that WALD goats weighing between |5 -20kg was
43- Stcm high a1 withers , while Jamnapari goat weighing between 63-75kg was 78-100¢m high
ut withers { Devendra and.McLeroy, 1992), This also agrees with the earlier report of some

workers.(Devendra and Bumns; 1970, ).




25 ECONOMICS TRAITS IN GOATS.

It has been confirmed that selection based on the economic traits of WAD goal has not be
done because of small herd size.poor management system practiced I::ny maost WAD goat farmers,
lack of adequate recorded and empirical data ((dule, 1976). However, there are few reports From
authors on some economic traits of WAL goats (Sponenberg et al., 1988, ; Adu et al 1979
Oclubote, and Akinokon, 1994). The coal colour and the polled trails appear to be the most studied
of the qualitative traits, The genetic basis of some of these trails have been enunciated for the

temperature breeds and species (Odobote, 19947,

25,1  Coat Type and Colour

The coal type is thought to have effect on thermo — regulation while coat colour is likely to
influence radiant heat lost (Osinowo et al., 1988). This point (o the Tact that coat type and colour
may likelyv exert influence on body weight, Thus, it could be concluded from lilemture that Factors
such as specie, breed, geographical location and coat type do exert influence on performance.

The absorption of heat is directly related 1o the degree of pigmentation. The colouaed

animals are likely to predisposed 1o higher heat load. This excess heal load must be eliminated for
the animal to be in a thenmal balince state and this will involve energy which could have been
toward prosluction {Odubate, 1994),  Osinowo et al., (1988) alse reported a tendency for weaning
weight to increase wilth the degree of colouration in Yankasa lamb, They also reported that
weaning and yearling weight decrease with degree of colourntion. He stressed that the prepondant
coal colour, black in WAD goat may be an adaptation to the humid tropics in contrast with the
brown and white predominantly found in Red Sokoto and Sahel goats respectively of the arid

zones. However, the black coat colour predisposes goat to high heat load probably high metabolic

rate and increased thyroid activities.
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Oidubote (1994) studicd the influence of coat colour on body weight in WAL goats amd

reporied that body weight increases with decrease in the depree of pigmentation. In WAD goat,

}
the hair type is necessary and advantageous as il permils conventional heat loss from the animal
surface in hot envirenment, (Odubote, 1994). He also noted that suppression of pigmentation led
to an increase in wool growth mte. When heat loss is difficult, it is not surprising to observe that
animals of small statue are Tound in warm humid zoses, All the goats examined by Odubote
(1994} howe short anad straight hair coat type, The hair according o him, was however longer in
the breading males n:':mending fromn the mare to the trail region along the longitudinal line at the
back. He recorded in his study that body hair rmnged from 2.0 1o 4, 5cm with a mean of 2.9 20 8cm
(= 15) The rull on bisket of male is belween 7.0 and 16.0cm in length with a mean of 10,9 +
33cm (=10},

Some authors reported variation in coat colour and stressed that the coat colour was very
variable, includes white, black, brown, pied and mixed colours while some animals were found o
be spotted and other were speckled {Osinowo et al.. 1988, Odubote, 1994}, It was alzo reported
that there were o sex dilTerence Tound for coal pigmentation {Odubote, 1994).

Rovder (1980 in his'own study had earlier reviewed coal colour in sheep and concluded that four
loci are involved, namely A, B, 5 and E loci with the C locus as pigmentation inhibitors, The
different shades and colours were also attribuled 1o variations in the size, density and distribution
ol the pigment granules, Adalstiensson { 1990) recently described |1 gene loci, some interacting
while some with multiple alleles that aiTect coat clour in sheep. Odubote (1994) also reported that
further prouping of goat colour into the tl;rﬂ: major colours viz basic black white and brown
(specified by Kyder, 1980) gave proportions of 53.3%, 6.8% and 39.9% respectively. He stressed
that the predominant colour was black, which might dug to the humid tropics in contrast with the

brown and white predominantly found in the Red Sokoto and Sahel goats respectively of the arid

sahel Fone.



Morcover, the mode of inheritance of cont colour is very complex as have been noled by
Ruder (19801 amd Osinowo ¢l al., (1988), Odubole (1994) stressed further that attempts at hilling
3 .

data into a two or three allele single Tocus gemie model were nol suceessiul,

2512 MOALLEDNTRAIT AND BEARDEDNITSS,

Recordeau (198 1) reported ti|ul polled trail is cansed by an avlosomal dominant gene that
has a marked difference in expressivity belween sexes. However, most of the WAD goats
examined by many authors were homed imespective of the sex (Wilson, 1991, Odubute, 1994).
They reported that homs curled outwards and backwards in males while they were sharp, upwards
and backward pointing in the females. Beand has been observed as o common phenomenon with
adull breeding bucks {Odubote, 19%4), The author reported that 80% of the males in his study
exhibited the characteristic, e affirmed (hat possession of beard is a secondary sexual
charactenislic and is under male hormones. The beard has threshold levels of androgenic
hormones. The beard observed in his study measure between 5.0cm and 10.0em with a mean of
Tdem £ 3.2 cim (=8} in the [emales while it was between 8.0 and 14.0cm with a mean of 9.2 +
2.Tem {n=12) in the males. Legates and Warwicki (1990) reporied thal the gene for polledness in

some breeds of goals is associated with a form of inter—sexuality and cryplochidism,

25 1.3 WATTLES AND TEATS

Wilson (1991) and Odubote (1994} reported that the colour of the wattle is wsually the
predominant coat colour, aboul twe third of the WAD goals under observation possess the wallle
and expression of the trait could be bilateral or unilateral (on the lell or right side of the ear). They
also reported that the ear appendage varied from a length of 1.5cm to 4.5cm. The unilateral
expression was aboutl 6.2% which was much Tower than bilateral expression {ﬁdulnnte, 1994). He

added that there was no sex dilference in the incidence ol wattle. However, he suggested that the



¢ of inheritance of wallles in goals 15 simply single locus with complete or incomplele
mance as carlier reporied by Casu el al. (1970) amd Osinowo el gl. (1988), He observed thal
might be additional modifying gene locus that is epislatic or il‘{mighl be a case of multiple
bes at a single locus. Shongjia et al. (1992) reporied that litter size and milk vield of waitled
1doees were signilicantly higher than for non-waltled does.

Most of the Temale poats studied by some author {Mason, 1984, and Odubote, 19%4) had a
pair of teals each, However, there are very few goals with 3 (supermumerary teats in the Mock),

Due Lo the low level of incidence il was suggested thal il mupght be due lo mutation.

L6 MORHOLOGY AND IIIHFI.JP';IE"TIHN OF BLOOD IN CAPRINE

Blooed s the specialized connective tissue within the vascular systems of animals which
frnsports oxygen, heal, nutrients, waste products of metabolism, hormones, enzymes and
mmmune bodies within the body {Ij:_lkr:r and silverton, 1982). It also helps in the maintenance of a
conslant concentration of waler and clectrolvtes in the cells, regulation of the body's hydrogen 1on
concentrution and defends against microbial invasion (Bxeazile et al,. 1971), Essentially blood
consists of plasma (a mixture of senim and lbrinogen), a Muid medium in which are suspended
erythrocytes, leukoeyies and thrombocytes. Plasima is a complele solution of proteins, salts and
numerous melabolites.
261 BLOOD CELL

Blood cells are essentially ol three distinct types -erythrocytes, leucocyles and
thrombocyles. They are classilied according to biogenesis, sundry morphological characteristics
(such as colour, size, shape) and biological functions. It has been well postulated that prumitive
unindifferentiated. Pluripotent stem cells in the bone marmrow give rise to unipotent cells, each
committed to the formation of the blood cell series (Baker and Silverton, 1982). Erythrocytes or

red cells derive their red colour [rom the presence of haemoglobin (the haemo containing oxygen-

il



amying pigment atlached o erythtrocytes). They are non nucleated, pale greemsh yellow
Bconcave discs under the microscope.

Goals have been shown 1o have the smallest red blood cells among the domestic amimals
{Schatim et al,. 1975). They stressed (hal erythroprotein (EP) hormone mduces crythroud stem cells
f develop in 1o eryvthroblas and eventually into erythrocyles. Atmospherie or amgemic hypoxia
ncreascs erythropoeicsis by ncreasmg EP prdoction and  hyperoxia decreases 1L in a reverse
NG,

Leukocyles inchudes all white blood cells amd their precursors. They are nucleated, some of
which are capable of amocboid movement and are presented in blood in smaller numbers than
red bhlood cells, Remanowsky staining  differentintes  Leukocytes inlo  granulocyles  and
sgrantlocyles of a constant eoncentration of water and electrolytes in the cells, granulocyles
consisis of  neutrophils, eosmophils and basophills while agranulocyles are made up of
Lympocytes and monocytes, Each granulocyte type is formed  independently precursor — wise, as
have been shown  through early adentification of granule structure (Dellman 1971).The
Lymphocytes are [unctionally grouped info thymus — dependent or T - cells concemed with
cellular mmmunity and bursa - equivalent urlﬂ ~ ¢ells concerned with humoral antibody formation,
In addition, Iymphocytes possess on their surface histocompability anligens and receplors lor
complements {Schalm et al,, 1975).

Furthermore, lymphocyles may be involved in the production of plasma protem amnd the

- globuling of blood plasma particularly gamma — and beta — globuling which are derived, in part
from lymphocyte | Monocyles are now kiown 1o be derived chiefly if not solely from stem cells

i the marrow and migrate into lissues 1o become macrophages. They are the largest white blood

cells in the bone marrow end migrate into tissues to become macrophages. They are the Jargest

white blood cells and have the ability to ingest bacleria and other particulate matter, thereby

acting as scavenger cells at the site of infechon { Baker and Silverton, 1982). The thrombocytes (or
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platelets) appear as small, non-nueleated oval or rough surface helping to form a physical barrier,
preventing bleeding and subsequently releasing blood-clotting laclors,

i

16,2 BLOOD PROTEINS

There are very many types of blood proteins, which are of varying concentrations and functional

importance. A few of the most imporant ones are brielly reviewed,

2621 PFREALBUMIN AND RETINOL -BINDING PROTEIN

Prealbumin (PA) MW, 540000 and retinal-binding protein (RBP) MW 21000 are both
synthesized by the liver (Silverman et al,. 1986). Measurement of their serum levels may provide
a more hmely and sensitive assessment of albumin. Both PA and RBP are transporl protems. PA
binds thyroxine and tridothyromme, the latter 1o a lesser extent, RBP in the form of a 1.1 complex
with PA transporis vilamin A{retnol). Decreases or increases of their levels are associated with

disease conditions ranging from malignant conditions 1o liver disease and protein malnutrition

(Stembery, 1977).

2.6.2.2 ALBUMIN

Albumin is the most abundant plasnia protein (Schalm et al,. 1975). It's molecular weight
of 60000 helps its retention by the capillaries. Its chiel biological functions are lo regulate the |
partition ol water between intra to extra vascular components, delermine the colloidal osmotic
pressure of the blood (Duke, 1970}, transport and store a wide range of ligands and acl as a
source of endogenous amino acids (Silverman et al,. 1986). Among the substances transporied are

[ree fatly acids bilirubin, porphyring, ketosteroids, drugs such as penicillin, aspirin and the

harbiturates, histamine and calions such as zine, copper and calcium.



26.2.3 GLYCOPROTEINS

These are proteins conjugated wilh carbohydrates. All the eleetrophoretic fractions of
1
serunm except album contain carboliydrates. These include gaonma- globuling
ceruloplasmin,haptoglobin 2-microglobulin amnd *d1 -~ acid mucoprolein or seromucoid and
transferin. They possess diverse [unctions, for instance ceruloplasmin from *d2 — globulin

taction is the principal copper transporimg protein binding 90 - 95% of the blood copper

(Frieden, 1981),

2.6.2.4 LIPOPROTEINS
The d* — and B - lipoprotcin fractions function in the trnsport of glycerides cholesterol

and it"sesters. Phospholipids and other fat soluble materials in the blood (Schaslm et;, 1975),

2025 IMMUNOGLOBULINS

Imimumog lobulins (| gs) are unigue in their heterogeneitly in their sites of synthesis and

the [act thal their synthesis 15 an adaplive response to antigemic stimulation, they represent the
antigenie history of the animal (Silverman ol al .. 1975), TgE, IgA and IgM are further subdivided
baged on the stroctuee, conliguration mul fmetion of (he heavy ol light chains of the

immunoglobulin melecules

E.G.i.i HAEMOGLOBIN

Haemoglobin is a spheroidal protein with m.w of 64456, It is a conjugated prolein with pairs of
identical subunils; each is the sile of oxygen uplake and release (Schalm el gl ,. 1975). It was
expanciated further that each of the polypeplide chain is controlied by a distict genetic locus, !

Mutations in these are reflected in the haemoglobin. The quantity and type of globin palypeptide

chain synthesized appears to be influenced by genetics, non-genetic and environmental aclors,
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investigation of the electrophoretic mobility of haemoglobin and finger printing of polypeplide
chains have led 1o the elucidation of the chemical and stearic structure of the globin molecules.

;
Differences in the amino acid and sequence of the globin molecules are responsible lor

phylogenctic and mitra species differences in adull hemoglobin, differences between embryonic,

foetal and adull forms within a species and heterogeneily within an individual (Kilchen, [969).

179 FACTORS AFFECTING BLOOD COMPONENTS IN FARM ANIMALS
PARTICULARLY IN GOATS.

The hacmatology of the goat 15 genernlly similar to what oblains in sheep and cattle, with

the main exception of the size ol the erylhrocyles, Several factors affecting blood valoes

especially in the goat are discussed in the following subsections,

2791 BREED
Variations in blood values can be due to between and within breed efTects in amimals
{Oduye, 1970, Aba-Adulugba and Joshua, 1990), These authors explained that the difficully in
studying breed differences in blood composition is due to variation from herd 1o herd or flock (o
flock; so that identical conditions are necessary for proper evaluation to avoid interactions of
these faclors, Aba - Adulugba and loshua (1990, repoited somewhat lower blood values for

WAD poats among five breeds studied and they found no significant breed dilferences.

somvanshi gl al .. (1987} in alteipling (o explain the lower blood values in Indian goals as
compared to European and American breeds, allributed them to breed difference. Furthermore,
Uanian and Felincians — Silva (1984) also reported highly signilicant breed effects [or blood zine
and copper in several Brazilian goatl breeds. :'Sludiﬂs on inherited blood disorders in blood

composition in sheep and in callle supgest overwhelming evidence for breed differences in bleod

Irails in farm anonals.
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1792 AGE
t

Results of studies on effects of age on blood traits have not been consistenl. Aba -
Adulugba and Joshua ( 1990) reporied significantly lower blood values due Lo age in live Nigerian
goat breeds earlier on, rapid inerease aller birth for mean erythrocyte counts and then stability, al
about Iyvear of age had been observed in goats (Holiman and  dew | 1964.). Also, Hoversland et al
« (1974} reported a steady rise in senun prolein level as the age of pygmy goats (similar to WAID)
rose from 2 to 22 weeks . However, m Nigerian goats, Oduye amd Adadevoh  (1976) and
Akergjola (1977) did not find any age dilferences for some blood traits, Simiktarly , Somvanshi gl
al . (1987} reported a lack of age difference in Pashmina goats of India. This was further
confirmed in Ethiopian highland sheep by Otesile and Kasali (1992) that age generally had no
effect. on some blood traits except thal young  sheep of less than Tour months had significantly

lower total blood protein and immunoglobulin concentration than other age groups.

2.7.9.3 SEX

Validva et al .. (1970) observed significantly greater values of both erythrocyte count and
hamogblobin in male than female goats in India. Also, it was earlier reporied that afier three
months of age, males goats had gher eryvihrocyle counts than females although packed cell
volume and haemoblobin concentration remained the same becavse of the smaller size of the male
erythrocyles(Holman and Dew, 1966). However, the general consensus of more recent work is
that sex effect is not significant {Akergjola, 1977, Somvanshi et al .. 1987, Aba- Adulugha and

Joshua, 1990; Mesile and Kasali (1992).
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Haemotological values have been reported to depend on IJ:::E locality arldll'fwl'iiurlllmrllni
conditions of animals {Ovewale and Olowokorun, 1986), This agrees withthie FE;:-IHT of Olusanya
(1977) that PCV, Hb concentrmtion and erythrocyte counts were higher in White Fulani cattle
during the relative dry months of the year than the wel month. This was attributed to changes in
the waler content of serum since body waler content would decrease with decrease in walers
mtake during the dry monlhs 1'usuI[|i|1g, in haemo concentration. However, il was observed (hal
hacmatological parameters did not change remarkably between normal and deprived Yankassa
sheep in the hot dry weather of Norhern Nigeria (Igbokwe and Abodunrin, 1999), The effects of
chmabic variation on blood values in farm ammials have been studied. However, some authors
confirmed varation in haematological values of farm animals with different environmenis
(Oyewale & Olowokorum, 1986), Also, Ovewale and Olowokorun (1986) emphasise how greatly
the blood picture of goats alters with difTerent famulies and with environments They reported
differences in Hacmatological values of West Alrican Dwarf goals due to diumal variation

Management as expressed by handling leading to excitation, apprehension amd exercise
are known lo increase values lor total red blood count, PCYV and Hb content, This has been

attributed Lo the effect of specific contraction and release ol erythrocytes into the peripheral

circulation (Cole 1974).

2.7.9.5 PATHOLOGICAL STATUS

Disease and infections increase or decrease blood values, These abnormal conditions
include pgeneralized infections, localized infections, intoxications including Il'n:;se caused by
metabolic disturbances, chemicals, drugs and venons, associations with rapidly-growing
neoplasms, acule haemorthage, sudden haemolysis of red cells, leukaemia and trauma (Coles,

1974},
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Haemoparasiles exert the most determental effect on blood values as they
affect the blood-forming system, The most significant include Trypanosoma spp,
Eperyvthrozoon spp. Schislosoma spp, Babesia Spp. And Anapalsma spp (Jagon et al ..
1984) Opasina, 1987). Gastro- intestinal worms of impu:un.:mcn.?: include Strongyloids
spp, Haemonchus spp: Ostergia circuncinla and Oesophagostomium columbianum
{Jensen and Brinton, 1982, Opasina, 1987), Ogunsusi (1978) reported thal both acule
and chronic helminthiases in sheep cavsed decline in PCV, Hb, conc, and red blood
cell  wvalues, This confimmed (he carlier report of Sykes and Coopsi 1974) that
Huaemonchus contortus canses bloml loss through the piercing of the mucosal wall
with ils laneet, leading o anaemia.

I trypanosomiasis infection, which is one of the most prevalent and most
studied disease of ruminanis, a vast array of blood changes has been documented
Anacmia elevated plasma volumes in sheep and goats, Lymphopenia in sheep and
monocyiosis i sheep and goats (Anosa amd Tsoun, 19800, Other blood changes due

trypanosomiasis are increased 1olal serum protein levels in goals .

27590 NUTRITION

lghokwe and Abodunring 19990) reporied thit POV, Hb concentralions and Lolal blood
protein were depressed during mid and final periods of low and medium planes of
nutrition compared to high plane of nutrition in Zebu bulls, Similarly it was observed
by them that PCYV and Hb concentration were also reduced with low protein m the
diel of Yankasa shecp, This they atlribuled (o protein deficiency depriving
haematopoletic organs of amine acids necessary for cell formation and hasmoglobin

production.



ZEHAEMATOLOGICAL STUDIES IN GOATS

Some reports in the literature dealt with the haematological parameters of
normal goat in the lemperate climates (Bintz et al,, 1996). They ::'umpm'ui the values
al some  breeds while some authors reporied on heamatological values of WAD goat
(Aba ~Adulugha and Joshua, 1990; Ndamukong, 1995, Binta et al 1926}, In more
recent studies some worker reported on haematological values of Nigerian.gﬂnls
{Aba-Adulugba and Joshua, 1990 Ndamukong, 1995; Binta cl al., 1996; Imumaorin_et
al 99y, ey reported that Nigerian goats had higher WBC counts than the breeds
in temperature climate, The report i table 2.5 shows the nrean values of Hb, POV,
WBC, RBC and erthrocylic indices of five Nigerian breeds as observed by Aba-
Adulugha and Joshua (1990) |

The results confirmesd that the haemalological indices of Nigerian breeds were
similar and highest WBC I.!'IJ'IJHI:ﬁ were observed in WAD goals than other Nigenan
breeds, This report agreed with observations of other workers (Oduye, 1976;

Imumorin et al.. 1999), The hemoglobin values of Nigerian goals were considerably

lower than those reporled in temperature regions of the world Tmumerin et al,, (1999)
in their study observed that hacmoglobin value of WAD and Red Sokoto breeds were
lower than Spanish poat breeds and confirmed higher values of haemoglobin

concentration for WAD goats than that of Red Sokoto breed.



Table 2.4: Haematological studies in five mdigenous breeds of goals in Nigeria

Breeds of Number of blood PCV (%) | Hb{mg/dl) | WBC RBC (10" | MCV({Il) |MCH(pg) |MCHC
goats samples examined (107 (g/dt)
;nkmu Red | 124 | 28.14 9,95" 921'g | L17° 577 11.75' 32.55°
| +5.48 +1,56 +4.56 *1,73 +7.18 +1.98 +5.16
Kano Brown | 43 2B.k6° G 6E" me6'g | 879 33.26" 10,77 33,39°
+4.25 +1,73 +4.56 *1.73 +£7.18 i{.ga 399
Salla 28 28.31° 9.21° 471 | &01° | 38.38" 11.63" ! 11.31°
148 +1.41 +3.06 +1.72 £6.18 +4.92
' Bororo White | 7 2833 g.23" 69972 [ 772° 63T 1217 32.3F
+4.56 +1.68 2.4 +1.8 +6.37 +2.69 +3.37
West African | 6 2367 7.73° 1348'p | 7.09° 34.33" 11.0° 32.67°
Dwarf] WAD) +5.8 +1.88 +6.37 +2.06 +5.88 2.3 +3.3

Fipure with the same superscripl indicate no statistically significantly difference: ie. p> (L05
Source: Aba - Adulugba and Jacab (1990)




CHAI'TER THREE
MATERIAL AND METHOT
Ll ANIMALS AND THEIR MANAGEMENT
A total number ol two lmml;ed West African Dwarl goals (32 males and 168 females)
with age ranging between 1o 6 years were used in this study. The experimental animals were
selected randomly from six towns of South-Western Nigeria,

The management system in the selected area ol study was mainly traditional whereby
goats were allowed to grace on roadsides, herbages and kitchen wastes in village dump and rarely
provided with supplementary lfeed and water, Some of the farmiers provided sheliers for their
animals in the late evening, while others allowed them o return (o the household in the evening
and spent the night on the pavements, around kitchens or on platforms. About 60% of the

available goats population were sampled in each location,

32 STUDY AREA

The study was carried out al & towns within [oor states (Ekiti, Ondo, Osun, Oyo) located in the
humid zone of southwestern Nigeria. The towns include lgbara-Odo (7° 22 N, 57 10°E) and
Ogotun-Ekiti (7° 24'N, 5" 12°E) in Ekiti State; Akure (7" 15°N, 5" 15°E) in Onde State; Ejigho (7°
50'N, 4"17°E) and Ede (7" 40°N, 4° 24°E) in OsunState; and lbadan (7°22'N, 3" 8°E) in Oyo
SS5tate.

The study areas are characterized by heavy rainfall between March and October followed by a

dry season from November to February, They are largely made up of a rainforest with rainfall
ranging between 1 200 and | 350mm annually. A warm humid climate prevails with relative

humidity between 70% and 90% and temperature ranging between 27°C and 32°C for most of the

YOar,

27



33 DATA COLLECTION 5
131  Body Measuremenis
Individual animal body weight was taking vsing weighing hElHIEIB'E! while the lincar body

measurements of each goal were taken using, ailor tape role, The linear body measurements
recorded in this ﬁilul:lr'-' ingcluded body length {BL), chest girth (CG), height at ginth (HG), height at
wither (HW), leg length (L), shoulder to tail leagth (STL), nose 1o shoulder length (NL), il
length (1L} and car leagth (EL).

The deseription of the measurements were as follows;
Body length :- the distance Trom the external occipital protuberance to the base of the nil.
Chest girth :- measured as the circumierence of the chest behind the fore legs,
Height at wither ;- measured on the dorsal midline at the highest point on the withers
Leg length :- the distance firom the tip ol the hool 1o the hip
Shoulder to tail lehgth :- The distance from the point of shoulder to pin bone or 1o the end of
occygeal vertebrae,
Mose to shoulder length - Measured the distance from the nose Lo the tip of the shoulder,
Tail length :-The distance from the base of the attachment of the @il to the end of oecypeal
vierfebrae.

Ear length :- The distance from the base of the sttachment of the ear 1o the head of the ear.

3132 QUALITATIVE TRAITS
Each goal was described [or coat type and piglln::niulim1 presence or absence of homs, beard,
waltles and teat number, The descriptor list for goats as compiled by FAQ (1993) was adopted

after necessary modification for the coat type and pigmentation. The wattles were either absent or
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present, while hom were also treated for presence and absence, Teat was checked for

Supernumerary leals,

331 BLOOD SAMPLES

Each goat was bled from the jugular vein and l'rlx.;ml was collected in two sample boltles and
one of the bottles contnined EIYTA (Bthylene dinmine letra acctic) as anti coagulants with a
concerttration of Img per ml of blood. The second bottle contained no anticoagulant from which
seruint wis separled mnl stored al =200 "“I.il assay, Bood sample of about 1 - 15mi per
individual animal was collected and preserved by refrigeration until laboratory analyses.

J.4.1

LABORATORY ANALYSES
i4l  PACKED CELL VOLUME DETERMINATION

Blood samples are filled into capillary tubes by capillary action to about 75% ol its length
and the outside of the tubes dried using cotton wool. One end of the capillary tube was sealed
with special clay l:nulcﬁ:li and then the tube was ploced in a haemolocrit microcentrifuge and spun
for five mimues at |2, 000 rpan. The spun micrp — haematocrit tube was then placed on the
micro — haematocrit tube render to determine the packed cell volume in a percentage (%a) of the

total volume of blood.

3.4.2 Haemoglobin Determination:

Sahilis acid haematic method (Kelly, 1979 Baker and Silverton, 1982) was used (o
estimate the haemoglobin concentration. 0.02ml of blood was added to the dilution tube

containing lreshly prepared 0. 1 MHCL up to mark 20 calibration on the tube, then rinsed for up
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three times in the solution, following which the solution was thoroughly mixed. The tbe was
allowed tw stand for five o ten minutes (o allow for colour intensity to develop, Distilled water
was added in drops with mixing at each dilution until the colour matched that of the standard. The
readings were taken with haemoglobinometre and calculation is made with the correction factors
considered for the instrument. The instrument has 100% equivalent of 14gm per 100ml of blood,
and the formular used was:-

M% = MU zm A0 haemoglobing per 100ml of blood

where M represents value read from calibration.

J4.3  Total Er}'illrlrtyl-: Counls:

The enumeration of total erythrocyie was done by haematocytometary method described by
Lamb (1981). The count is performed with the aid of improved Neubauwer counting chamber, Red
cell pipetie (bulb tvpe), Red cell diluting fluid containing 3.0g of sodium citrate. 1.0ml of
formaldehyde and 100ml of distilled water, The blood sampies were diluted with the diluting fluid
in ratio of 1:200,

After dilution, the chamber was lled with the diluted blood sample, which was then allowed
to stand for one minute prior o counting under x40 of a microscope. The number of cells per area
blood was calculated by multiplyving the number of cells counted by those comrection factors.
These factors took into consideration the area of the slide counted, the depth of the dilution and
the level of dilution of the bload, The area counted was 0.25q cm, while the depth of the dilution
and the degrees of blood dilution were 0. lmm and 1:200 respectively. The cellimm’ was
caleulated thus:

Mumber of cell counted x5 x_[10 x 200 = cells/imm’
Xi Xii Xiu

1]



344 Erythrocyte indices:
These values are obtained by calculution described by Schalm (1975). The packed cell
volume of the haematoerit, the nutmber of the erythroevies of blood, ind the haemoglobin

concentration in g/d] are the basic datn used for the caleulation,

3441 Mean Corpuscalar Volume (MCV):
MCV was obtained by dividing the volume of packed red cell by 100m] of bloed by the total

red cell counl in millions per microlitre, The unit is expressed in fesolitres (1)

e=MCV=PCV X 10="X"FIL
RRC

34.4.2 Mean Corpuscular Haemoglobin (MCH)
Haemoglobin concentration in grams per 100m] is divided by the total ervthrocyte count in

millions per microlitre. The unil is expressed in pictogram (pg)

i.e MCH =Hb X 10 ="W"pg
RBC

3443 Mean Corpuscular Haemoglobin Concentration (MCHC):

Haemoglobin concentration in grams per 10,00 (dI) of blood 1s divided by the volume of

PCY per 100ml of blood. The unit is expressed in grams per deciliter {g/di}

e MCHC = Hb X100 =“Z" gm/d|
PCY

3



3.4.5 Total Lencocyte Counts:

The same method was used as in red cell count except that the fluid contained 3ml
acetic acid, 0.3ml ol 0.5% crystal violet and 97ml of distilled water. The dilution is in the ratio of
20 After the dilution, the counting was made and ealenlation was done using the formular

Number of cells counted X 0,25 X 10X 20= cell mun3
i I 0 :
where o = comrection factor as 4.50.mim nren was cournted

b = correction factor as depth = 0.1mm

= gorrection laclor a5 blood dilution = 1:20

34060 ASSAYSFOR TOTAL SERUM FIHU'I'HIN AND SERUM ALBUMING/

GLOBULIN

Serum Ell'llﬂ|}-'5'[:5 which im:iudeﬂ estimation of total protein; albuwmin and globulin was
conducted using standard method described by Lamb ( 1981)
3.4.6.1 Assay for Total Serum Protein.

The stock bivret splution was prepared by dissolving 45g of sodivm potassium tarterate in
400ml ol 0.2M NaOH, 15g of CoS04 was added and the whole mixture made up to | litre with
0.2M NaOH. Biurel test reagent was prepared by diluting 10 ml of stock biuret reagent to 50 ml
with 0.2 M NaOH containing (.5% potassiom iu_didc. Standard protein solution was prepared by
dissolving 0.1 g of borine albumin in 100ml of isotonic NaCl {0.9%w/v].

Method: To the wbes marked “lest™ and the three others marked “blank” (liver Bilank and
seruim blank) and *standard” the following were added. To the test tubes marked ‘test’, 2.95 m
of the saline was added, followed by 0.05 ml of serum a liver homogenate, 3 ml of biuret
selution were added respectively. And the tube marked °standard’ contained 3 ml of the
standard protein solution and 3ml of the biurel solution. The saline serum, liver homogenate and

biuret solution were dispensed using micropipettes.
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All the tubes were placed in a waler bath at 370C for |0minutes. The tubes were removed at
the expiration of the time allowed (o cool before reading the absorbance at 550mm using a
spectrophotometer,
Grams of protein per | 00ml of serum or liver homogenate were calculated using the

formular:

lest — Blank reading X 6 (g/100ml)
Slamndmd — Blank reading

1.4.6.2 Assay for Sermm Albumin/Globulin

I'M sodium citrate (anhydrous) and 1 M citric acid were prepared. 0,01% Bromocresol
green were preparcd by S8 ml of 000 M MaOH 00,098 g of bromocresol green which then
dissolved and later made up to 100 ml with water, To prepare the bufTered green, 17.3 of
sodium citrate.

Method: To test tubes marked *test’, 4 ml of the bulfered bromocresol green and 0.2 m] of
the serum or liver homogenate was added, 4mi of bromocresol green and 1.2 ml of water was
added to the blank. 4 ml of bromocresol and 0.2 ml of the standard albumin solution was added
1o the test tube marked standard, The content of the test tubes were mixed using microshaker
and allowed to stand at room temperature for 5 minutes.

The valves were rend al 640nm in a spectrophotometer, Grams of serum or liver albumin per
1] of serum or liver homogenate was worked out by the formula below:
Test - Blank reading X 5 (g'Modml)

Standard — Blank reading
The Globulin concentration was obtained by subtracting albumin from the total protein result

i.e. Total serum protein — albumin = globulin,

However, the albumin / globulin ratio was obtained by dividing the calculated albumin

value by the calculated globulin value.
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15 STATISTICAL ANALYSES

The data collected on physical body measurements aiid blood analvses were classilied
fccording to location, age, sex, body weight and gualitative traits for statistical analysis. The
effect of the factors mentioned above on the physical bady measurements and blood parameters
was estimated lrom least-squares procedures using Statistical Analysis System (SAS, 1999),
where significant dilfTerences were observed, differences between means were lested using
Duncan’s multiple range test outlined in the SAS (1999) statistical package.

Correlation and regression mmalysis were computed o determine relationships among the lincar

measurements and live body weight.

Y=g s s T et
Yi=a +ie+ b ..ooooviiinnnnn (2) Exponential
Yo=at bateox’ i {3) Quadratic

where Y, Yy, Y7 are dependent variables (live weight) and X represents the independent variables
(BL, HW, HG, CG, NSL and STL) and b and ¢ represent regression coeflicients associated with
the independent variables when the independent is zero. The cocfficient of determination (R”) was
uged to compare the accuracy of rediction,

The following models were used

n. For body mensurements

Yiima = U 4Py + 5+ By + Eyp
where

Y kmn = observation of the independent varinble on the T goal of the K™ sex, of the i" age, of
" location.
Ll = pverall mean of all observativns
Py = Effect of the k™ sex (K =1.2).
5§ = effect of the 1" age (1=1,2,34)

Ry =eflect of the mh lecation (n= 1,2,3,4)
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Eg g random ermor normally and independently distributed with zero mean and varinnce i,

. For gualitative traits

4 ~ 4
¥ igitear™ L+ B+ GGj P+ 51D 4 Eiian,

Yijkm = Observation of independent variable on the M™ goat of the coal colour, of the ju"
Wattle.of the K" beard, of the i™ palled tait, of the 0™ teat

L=owverall mean of all observation

Bi=cifect of the i" coat colour of goat (i =1,2,3)

Gi=efTect of the j" waitle (j = 1,2)

Py=effect ol the beard (k= 1.2)

S =elleet of " horm (1=1,2)

R, =effeet of n" wat (n = 1,2)

E ijpimn = Bandom error normally and independently distributed with zero mean and

variance &'e,



CHAPTER FOUR

RESULTS

4.1 INCIDENCE OF QUALITATIVE TRAITS.

Table 4.1 shows the incidence ol Qualitative traits in WAD goats as observed in the study.
The coals colour was very variable and included black, brown, white, pled, mixed colour and in
the same manner, some animals were specked or wilth paiches. The patterns of pigmentation were
very irregular and in peneral, coat colours were grouped into three basic groups viz black, brown
and mixed in the proportions of 54%, 16% and 30% respectively. All the WAL goals examined
m this study were horned irrespective ol sex. The horns curl outwards and backwards in
male;while they were sharp, wpward and backward pointing in the females. About 36.5% of
all the WAL goats examined possessed waltlle. The colour of the waltles was usually the
predominant coat colour. 95% of all the female goats studied had a pair of teats each while
supernumenary teats were observed in only eight of them. Beard was exhibited by eighty-two

percent of the males in this study and few females (8.3% of the females) were also reported 1o

show the Lrait
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Table 4.1 Incidence ol qualitative traits in WALD goats

[ Traits Total manber of animal | Class Mumber of animal that | Percentoge of animal |
exmmined possessed the trait ¢ | thal possessed e trait
Coul Tack we |5
Ciobyur 1] Brmam a2 I
Pl i otk A
Polled Traii | Hawemed 20 100
P V.| R Pl e i i
Trent in | Mol 13 - s
Femle [ Supermumerary. | B 5
kil
Waklle Present T3 5.5
201 Absent 2% 035
Bieard in all Present 42 A |
animnls 20 Abssnt I5.8 79
Beard in Present 3w 8l
il 12 Absent i 12
animal
{Bucks})
Beard in Present o 9.5
fermnle i ] Albseni 15 15
anfimal
{Docs)

42 BODY WEIGHT AND LINEAR MEASUREMENTS

The estimated least-squares means far body weight and lincar measurements of WALD

goats in various locations is presented in table 4.2, The total population of goats in Ekiti , Ondo ,
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oyo and Osun State were 58%, 11.5%, 25% and 5.5% respectively. The body weight of WAD

goals was nol signilicantly (P=0.05) different for the locations with the exception in Oyo State
where poals were signilicantly (p= 0.05) smaller in body weight than l?':nl!mrs. The effect of
location was significant (P=0.05) For LL, HW, TL, EL and STL, but not for BL, CG, NSL and
HG. Highest values (62,00 + 8 88cm, 12.36& 2. 73cm, 5591+ 9.55cm, 27.18 + 6.1 5cm) of CG,
TL, STL and NSL were recorded lor Osun State respectively, While 700004 5.43, 37.3543.63,
30,393,858, 43.48:44.96 were the highest values reparted in Ondo State for BL, LL, HW and HG
respectively. Height at withers (4648 + 5.56cm) of goats examined In kit State was not
significantly different from other locations except Ondo State (50,39 4+ 3 88om),

The overall means for BW, BL, LL, HW, CG, TL, STL, EL, N5L, HG were
|d4.67+4,.33kp, 6B.48+10.500m, 34 384 4'53'.:'“* 47.3945.52cm, 60.3 14 8.25cm, 10.3721.34,
50,71 £ 7.38cm, 9704 0.87cm, ES.HF:ES.Ncm and 41.21 £ 5, 12cm respectively.

Table 4.3 shows the estimated least-square means for body weight and linear
measurements in WAD bucks and does as examined in this study. The total populations of female
and male poats investigated in this study were 84% and 16% respectively. The WAD bucks
estimated body weight of 14,71+ 3.99kg was not signilicantly
{p= 0,05) dilferent Trom that of does (14.45 & 4.40 kg). Likewise, there was no sex difference in

all linear measurements, bul the tails of does (10.44 & 1.20cm) was significantly (p=0.05} longer

than that of buck (10,01 + |.90cm).
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TABLE 4.2: Least square means for body weight and linear measurements of WAD goats by locations

Location

Ekiti State
Ondo State
‘Osun State
Owo State

Chverall
Means

Means with different superscripts in the same column are significantly different (p < 0.05)

KEY

BW = Body Weight, BL= E-l.::d}-' Length. LL = Leg Length, HW = Height at Withers, CG = Chest Girth, TL = Tail Length

MNumberof BW
Animals
116 15.06" £
443
23 1535
. +5.43
50 13.04°
=2 80
11 1627
+4.90
2010 14.67
+4.33

BL LL HW
69.05 34.61™ 46.48"°
IE.92 +4.34 +5.56
70.00 37.35° 50.35*
+5.43 +3.63 +3.88
66.98 32.19° 48.35%
+11.08 +4.80 +5.60
65.91 3527 46.27"
+£19.72 +3.66 +4.82
6848 34,38 47.39
+10.50 +4,58 +5.52

CG

a%.68
+7.42
60.22
13,00
61.48
- £ &
6200
£8.88
60.31
+8.25

TL

10.05°
+1.23
10.37°
+10.93
10.76"
+{.67
12.36°
+2.73
1037
+1.34

STL

50.78"
+7.06
51.37°
+6.44
49.04"
+7.62
55.91°
49,55
50.71
+7.38

STL = Shoulder to Tail Length, NSL = Nose to Shoulder Length, EL = Ear Length, Hg = Height at Girths
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NSL

25.15
=0.80
25.83
13.96
24.67
+3.62
27.18
+6.15
23.22
+3.94

EL

g.60™
%9
9.26°
+.8]
1001
+0.59
10,32°
+1.15
9,70
+0.87

HG

40.58
=5.40
43.48
14,96
41.17
4.45
43.00
+3.85
41,21
+5.12



Table 4.3: Least-sguares means for body weight and linear measurements of WAD bucks and does

SEX Mumber BW BL LL H'W CG TL 5TL NSL EL
of
Animals
Buck 32 1571 6E.67 35.10 46.55 58,68 10,01° 50.07 23.96 946
=3.99 =184 44 55 +35.01 +8.18 =1.90 +=7.98 +3,47 H)LE2
Doe 168 14.45 67.45 34.4 47.55 6073 10.44° 50.83 2546 0.75
=4 .45 =8 55 +4 .50 £3.56] =823 =1.20 =7.28 =6 28 .87

Means with different superseripts in the same column are significantly different (p < 0.05)
Key

BW = Body Weight, BL = Body Length. LL = Leg Length, HW = Height at Withers, CG = Chest Girth, TL = Tail Length
STL = Shoulder to Tail Length, NSL = Nose to Shoulder Length, EL = Ear Length, Hg = Height at Girths
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HG

41.39
+4 62
41.7

+5.22



The estimated least-square means for body weight and linear measwrements of WALD goats in
various age ranges are presented in table 4.4, The todal population of animals as examined in this
study in the age group of 1-2, 2-3, 3-4 and 4-6 years was 46.5%, J-I!,ﬂ‘l’i. I1.0% and 12.5%
respectively, WAD goals within age ranges of |-2 years were sipnilficantly smaller (p<0.05)
smaller in body weight than other goats in this study. Although goats that were belween 3-4 years
of age were heavier than others, they were nol signilicantly (P=0.05) dilTerent from them. Linear
measurements by ape ol all snimals were significantly (p=0.03) different except CG and NSL.
Goals that were between 1-2 years of age were signilicantly (p<.05) lower than other goats, but
the best performance in term ol all linear measurements were recorded for goats between Jiod
years of age.

Table 4.5 shows the estimated least-squares means for body weight and linear
measurement by the incidence of Cualitative Traits in WAD goats. The effect of coat colour was
not significant ({P=<0.05) for the body weight in all experimental animal. Linear measurements
{except HG and CG) were not signilicantly (p=0.03) influenced by coat colour and goats with
brown coat colour had highest values (42.97 4 5.38cm) for HG and CG among other goats. The
body weight and [il:lcar measurements were not significantly ({P=0.05) influenced by the presence
or absence of beard except HG. In general and with the exception of BL and STL, goats with
beard had higher values of body weight and linear measurements than those without beard

The presence or absence of wattles had no significant (F=0,05) efTect on the body
weight and linear measurements of goals in this study;but values of body weight and all linear
measurements were higher in animals that exhibited the trait than others except EL and AG.

In the same manner, and apart from EL body weight and lincar measurements were nol

significantly (P=0.05) influenced by the number of teats possessed by female goats in this study,
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TABLE 4.4; Least square means for body weight and linear measurements of WAD goats by age

Age Number

(vear) af
Animals

1-2 93

2-3 Bl

3-4 22

4- f w25

BW

11.98"
+2.39
17.08*
£3.17
17.33°
+3.87
16.97"
+5.33

BL LL

6419 3344

+.95 +4 83
70.57" 34.75%
+1.35 +4.70
75.89° 36.39°
+1.59 +3.13
T4.46°" 35,52
+2.07 +2 38

HW

4597°
+5.25
48.68"
£6.13
49.61°
+3.50
47.96%
+4.96

CG

56.94
+7.80
B3.63
=789
64,72
+6.05
61.68
+7.20

"TL

G ag-
+{.2%5
10.52°
+).94
11.44*
+2.20
[0.63°
+].16

Mean with different superscripts in the same column are significantly different (p< 0.05)

Kev

BW = Body Weight, BL = Body Length, LL = Leg Length, H
STL = Shoulder to Tail Length, NSL = Nose to Shoulder Len
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STL

47.38°
440
51.93"
Z6.87
49.11°
£7.39
53.008
+7.04

NSL

2428
=1.6]
26.08
£3.15
25.00
T1.83
26.84
+1 88

EL

8.55"

+H1.91

9,78
+).76
10.06°
+0.76
9.81%
£0.97

W = Height at Withers, CG = Chest Girth, TL = Tail Length
gth, EL = Ear Length, Hg = Height at Girth

HG

40,129
+4.69
42.58%"
509
43.94°
+3.13
40,04"
+6.47



TABLE 4:5: Least square means for body weight and linear measurements by incidence of qualitative trmits in WAD goats,

Qualimative Mumber

Traits of
Animal

Coat Colour

1 Black 108

2 Brown 32

3. Mixed il

Beard Incidence

Present 44

Absent 153

Wartle Incidence 73

Present 127
Absent 160
Tear: Mormal Lad

Supermnumerary 8

Means with different superscripts in the same column are significantly different (p < 0.05)

Key

BW = Body Weight, BL = Body Length, LL = Leg Length, HW = Height at Withers, CG = Chest Girth, TL = Tail Length

BW

14,57
+4.34

1547

+4.92
1443
+4.01
14,88
=19
14.63
+4.38
15.26
=4.54
14.00
+4.20
14.67
14.31
14.56
+3.15

BL

6744
£10.73
f9.81
=12.63
69,64
+8.68
66.31
+12.95
6%, 16
4 66
69,60
10,04
67.79
=10.80
68.57
+9.83
fh.38
+22 (17

LL

3402
+4.85
3461

£5.09
34.02
+4.15
34.43

+4.8]

3441

+4.47
34.64
+4.17
3422
+4.83
34.54
+4.62
3525
o

HW

47.09
*5.55
4742
=6.04
47,90
+5.21
47 46
+3.46
4738
+5.57
47.56
+6,4)
4730
+5.62
47.25
+5.53
50.63
.27

CG

55.03"
+8.31
63.61°
8,46
60,88
+7.57
60.67
+7.66
59.21
+10.12
60,35
+7.82
60.28
+8.55
60,14
+§.27
64.38
+6.49

TL

10.19£0.
Q4
[Q.27
=152
[0.44
+1.54
10.84
+1.77
1024
£1:27
1052
+1.27
1028
+1.37
1035
£1.56
10,81
=153

STL

49.73
=4.40
31.43
- Ff
32.09
7.0
50.37
+8.00
5054
+6.65
31.87
+6.65
50.00
+7.75
30,83
+7.04
47.38
£7.5%

STL = Shoulder to Tail Length, NSL = Nose to Shoulder Length, EL = Ear Length, Hg = Height at Girth

a3

WSL

2479
+4.71
2445
4.71
26.4]
+7.85
2517
+6.23
25:17
+6.23
25.63
=1 84
24,96
=6.63
2513
1592
27.50
+h.44

EL

9,63
.92
3,64
.88
9.86
.75
9.74
+0.89
9.69
=0.87
9,68
+0.87
9,71
+0.87
.67
+).86
10,32
+).58

HG

40.54"
+5.08
4297
+5.38
41.46%
+4.81
43.00°
+4.75
40,76
+4.75
4125
+3.28
43.94
+£2.84
41.13
=512
42.88
+5.19



44 WEIGHT - LIJI"QEAH MEASUREMENTS

The Pearson Correlation of body weight and linear measurement is shown in table 4.6,
Generally, the correlation coefTicient of body weight and all linear measurements in the study
were positive,  The strongest relationship (r = 0.603) existed between CG and BL while the
weakest relationship ( r= 0.142) existed between NSL and HW, BL and W (r= 0.525, 0.512)
o the strompgest relntionship with the body weight and NSL (r = (L172) had the weakest
elationship with il

Table 4.7 and 4.8 show equations, estimales ol parameters and coelTicients of
determination for the fitted functions namely simple and multiple linear, exponential and
guadratic Tunctions. While some linear body measurements and weight had significant (p<0.05)
and strong inter relationships between them, others were not significant (p=0.05). The coefficient
of determination (R} from the models varied from 1,00 10 88.00. The R? obtained by using linear,
exponential and quadratic functions ranged from 100 {o 48.60 and from |00 to 88.00 and from
LOO to-48.00 respectively, The regression coefficients for body weight weights on finear
measurements were cither positive or negative,

O the basis of R?, body weights- linesr measurement relationships were fitted best for
simple, exponential followed by linear and quadratic functions.. There was either good or poor fit
obtained Tor any ol the three models ioweight — linear measurements, There were very poor Tit
for nearly all the functions of body weight 1o BL, LL, HG, CG, STL and NSL {Table 4.7 and 4.8),
Hence, among the body measurements, accuracy of prediction was only Tair with HW (R= 48.60,
IR.00, 48.00 in Table 4.7). Muliiple lincar, exponential and quadratic functions were used {o
determine the best predictions of body weights fromi linear measurements (table 4.8). The linear
measurements did not predict body weights effectively except BL and HW that predict body
weight fairly by the three functions (5860, 40,51 and 57,10 in table 4.8). The multiple linear

functions gave the best prediction followed by quadratic and exponential functions.
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Tahle 4.6: The pearson correlation of body weight and linear measurements.

BL

0.437"
D.418%
0.603*
0.280
0.304
0.3367
0.234
0.359*

* = Significant (P<0.01}

BW
BW
BL 0.525*
LL 0.489*
HW 0.51.2*
~C0 0.410*
EL ° 0277
TL D292
STL 0.443%
NSL 0.172
HG 0.415%
Kmr

LL

0.483*
0.272
0.132
0.035
0.374=
0.257
0.1584

HW

0.490*
0321*
(.235
0.355*
0.142
0.428*

CG

0.398*
0.315*
0.591*
0,250

0.499*

EL

0410
0.257
0.287
0.353%

* = Significant {P<0.03)

TL sTL NSL
0.365"
0217 0.1533

289 0.361 0,176

BW = Body Weight, BL = Bodv Length, LL = Leg Length, HW = Height at Withers, CG = Chest Girth, EL = Ear Length

TL = Tail Length, STL = Shoulder to Tail Length, NSL = Nose to Shoulder Length, HG = Height at Girth
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Table 4.7: Estimate of parameters in Simple Linear, Exponential and Quadratic Functions fitted for weight - linear measuremeénts
Relationship for WAD goats.

Linear Measurement

Body length (BL)

Height at Withers (HW)

Leg Length (LL)

Height at Girth (HG)
Chest Girth (CG)

Mose 1o Shnuld;ar

Length
(NSL}

STL Shoulder to Tail
Length
(NSL)
W& = Non Significant

Key

Functions

¥Y=36.12+0.91x

Y¥,=3.743e + (.01 3x,

Y, =-89.90+ §56%-0.11x%°
¥=.21.40+0.78x

Yi=3.43e+ 0.0153x .
Y =25870+ 059 +0.01 2%
Y= 32,75 + 0, 73X

Y =3.677e+ 0.011x%

Yo= 25 480 4 2.265x% +0.1 7%
Y=069.404 - |.034x

Yi=4.236e - 0.023x X
Ya= 66697 + 2.262x-0.0754x"
Y=55737+1.211x

Y =4.094 = (.010x

Ya=71 885+ 2179 -0.0176x°

Y= 45617 +0.541x

Y, =2.805¢ — 0.005% )
Vo= 53031 0.033x+ 0.009y"
Y=61.421 +0.237%

Y,=4.138 + 0.002x

Yo =358.478 + 0.400x - 0,002

*** = Significant (P<{.01}

5. E.
0.23
0.005
.04

(.08
0.002
0.004

0.18
0.004
0.027
0.099
0.021
L. 156
1285
0.024
1.109
bela
0.013
KRR
0.162
0.003
0.006

** = Significant (P<0.05)

R* %
13.10
7.50

£.90

48.60
38.00
48.00
44.10
28.00
14.50

1.00
1.20
1.08

1.00
1.00
1.00

| 4.00
| 2.80
15.50

1.00
1.00
2.00

Significant

* %
* %
* %
LR
EEE
=&
*u®
S
o

NS
NS
NS
M5
ME
NS
N3
N3
N3
NS
NS
N5

BW = Body Weight, BL = Body Length, LL = Leg Length, HW = Height at Withers, CG = Chest Girth, EL = Ear Length
TL = Tail Length, STL = Shoulder to Tail Length, NSL = Nose to Shoulder Length, HG = Height at Girth
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Table 4.8: Estimate of parameters in multiple lincar, Exponential and Quadratic Functions fitted for weight — linear messurements

Relationship for WAD goats,
Linear Measurement Funation
Body length (x,) Y= 37.587 + 0.E82x,-0.814x,
Height a1t Girth {x2) Y=3.787e + 0.013x,-0.015x;
Y =-97.903 + B.744x,-0,1 1 8x°,43.375%,-0.863x,”
“Body length (x,) Y=-1.913 + 0.733x,. 0.746%;

Height a1 Wither [xz) Yy=3.114e + 0.0102x, ~0.0123x; )
Yy =-45212 + 2.848x,-0.031%% = 1.069x%; -0.063x%,°

Body length (x;) Y=23.942 + 057 x;+ (L3002x,
Leg Length (x;) Y=3.556e + 0.00Bx, + 0.0008x,

Yo =-41.25] = 8.423x,-0.115x%-2 289, +0.029%,
Height at Girth {x,) Y=23411+ 1.270x+0.785x;3

Height at Wither {x2) Y=3.4T9 + 0.027x; +0.01 3x3 3
Y.=31.265 + 5.287%,+ 0.921x7+0.586x, -0.002x,"

Height at Girth {x;) Y=34.120 - 1.447x;- 0.754%;

Leg Length (x;) Y=3.704 - .02, +0.001 1%z -
- Y =3.359 - 40735+ 0.604x "+ 2.162%5 -0.01 x5

Leg Length {x) Y=11.379 + 0.284x,+0.271x;

Height at Wither (%3 Y, =3.318 + 0.003x, H).012x;
Y¥a= 5723 + 0301 %+ 0.00 2%+ 0.91 0, -0.002x,
N5 =Non Significant *** = Nignificant (P<0.01)

Kex

S.E-

0.241 1.043
0.004 0.002
0.044 ].443

0171 0.077
0.004  0.002
0.036 0.004

0.272 0.210
0.05  0.004
0.046 0,029
0,793 0,083
017 0002
1,153 0.004
122  0.182
1.23 0.019
|.488 0.027
1.1531 (.088
0.03  0.001
0.021 D004

*# = Significant (F<0.05)

R
13.28
40,50
19.39

58.60
40.51
57.10

17.50
1080
23.10
48.90
37.70
49.40
15.90
1080
16.00
4044
36,70
4560

Significant
x & NS
L] *i
L] 'hls_
¥ ww
o we
N e
HiE L1
NS e
. NB
NE  #*
NE -
NS NS
NS -
NE =
NS NS
L -
NG 44
N5 NE

BW = Body Weight, BL = Body Length, LL = Leg Length, HW = Height at Withers, CG = Chest Girth, EL = Ear Length
TL = Tail Length, STL = Shoulder to Tail Length, NSL = Nose to Shoulder Length, HG = Height at Girth
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HAEMATOLOGICAL INDICES.

The estimated Least-squares means for haematological indices of WAD goats by location
s presented in table 4.9, The effect of IL;l:mi:m was signilicant U'fﬂ.{li}:ﬁnr RBC, MCV and
MCH. All other haematological indices were not significantly (P=0.05) influenced by location.
Mighest values {10.03 £0.69 x 107ec,d 1,05+ 1,78FL, 13.88+£3.25 Pg) for RBC, MCV and MCH
were recorded in Oy, Ondo and Ove State respectively. The overall mean values for PCY, Hb,
WBC, RBC, MUV, MCH; MCHIC

were 31,83 4 5.62% , 11.35 % 0.63 mg/dl, 9.37 4 1.27 x |0%ce . 8.56 4 172 x 107, 43.45% 1,88
F, 12,32 43,21 Pgand 35.07 £1.56 ghll,

Table 4. 10 shows (he estimated least-square means for aemalological indices of WALD
bucks and does, Sex had no significant (P=0.05) effect on haemalological indices except MCY
and MCH. The values (50.42 46,49 Fl, 137.71 + 6.46 Pg) of MCY and MCH for bucks were
~ signilicantly (P< 0.05) higher than the values (42,15 £1.36 FL, 12046+ 3,98 Pg) recorded lor

does. In general, the values of other h_m:matnlugicﬂl indices (PCV, Hbh, WBC, RBC and MCHC )
in does were higher than the values recorded Tor bucks.

The estimated least-square means for haematological indices of WAD goals by age is
presented in table 4.11. All the hasmatological indices observed with exception of some
erythrocytic indices (MCV and MCH) were not significantly (P=0.05) influenced by age. The
values (57.443.021F1) of MOV reported for goats belween 3 and 4 years were higher than others,
while the least value of same parameter were observed for goats between 2 and 3 years. The

highest and least value for MCH were observed for goats between | and 2 vears and 4 and 6 vears

respectively.
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Table 4.9: Estimated Least-squares means for Haematological indices of WAD goats by location

Location  MNumber POV Hhb WHC RBC MCY MCH MCHC
of (%) (mg/dl) (x10%) (x10% (FI) (pg) (g/di)
Animals
Ekiti 116 F1B545,22 1077 +2.11 987 =9.43 B834"::1.67 3940 1336°+4,38 3624+ 2.57
State +1.31
~Lindo 23 3091 +£.83 1032 +1.60 897=1.20 759%:p.85 41.05° 12.05%£5.94 3330 20.08
State ' +1.78
Chsun 50 32.27+4.584  1339%17.43 BB6=1.77 10.03%:0.e3 33.08° 13.88%+3.25 3341 +0.6¢4
State £0.39
Oyo State 11 3155 +2.594 1059 +1.03 B8.17+1.40 B26%:p.e3 38770 13.76%+1 .69 3560 0,28
+8.48
Overall 200 31.83 £5., 61 1138 £0.€3 937+7.27 866+1.72 4343 123243, 21 3507+1.56
Mean *1.8E

Mean with different superseripts in the same columm are significantly different (p < 0. 03)

PCV = Packed Cell Volume, Hb = Haemoglobin, WBC = White Blood Cell, RBC = Red Blood Cell
MCV = Mean Corpuscular Volume, MCH = Mean Corpuscular Haemoglobin,

MCHC = Mean Corpuscular Haemoglobin Concentration.

Unit: (%) = Percemt  (mg/dl) - Milligram per deciliter (F1) - Fesolitre (pg) Pictogram  (g/dl) Gram per deciliter
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Table 4.10: Least-squares means for Haematological indices of WAD bucks and doegs

SEX Mumber PCY

af (%)

Animals
Bucks 32 A3.6]1=5.8%
Dioes 168 31.49=5.53

Mean with different superscripts in the same column are sipnificantly different (p < 0. 05)

Key

Hb
(mg/dl}

11.30£1 .02

11.36%2 .56

WBC
(x10%)

g.07T£1.52

24317.89

RBC

{x107)
BA5+1.92
8.70=1.8%

MCV
(Fl)

5042°+6_ 439

42.15%+1 .

PCV = Packed Cell Volume, Hb = Haemoglobin. WBC = White Blood Cell, RBC = Red Blood Cell
MCV = Mean Corpuscular Volume, MCH = Mean Corpuscular Haemoglobin,
MCHC = Mean Corpuscular Haemoglobin Concentration.

B6

MCH
(pel

13712t
t6.46
120.46°
£3,98

Unit: {%8) = Percent {mgfd!_‘] - Milligram perdecliiitre (Fl) - Fesolitre (pg) Pictogram (g/dl) Gram perdeciilitre

L

MCHC
(gfdl)

33.5710.40

3535£2.37



Table 4.11: Least-squarss means for Haesmatological indices of WAD goats by aps

Age MNumber of
Animals
1-2 0
2-3 60
34 22
4 -6 25

Means with different superseripts in the same column are significantly different {p < 0.05)

PCY
(%a)
32.32
=5,44
30.80
t1l.78
30,00 7
+4.23
33.04
7,42

Hi
(mg/dl)
12.20
=2.58
1037
176
13.06
xl.44
11.45

A EE

-
e

WEC

(x107)

BO6 +1.64
10,7312 .85
B.15 21,64

855 z1.80

RBC

x10%)
BAT£1.70
751 =1.593
833210, GE

B1521.78

MCV

(FT)
41.40°:2.
4135°%3,

57.41"13.

442874 . 0

kev
PCV = Packed Cell Volume, Hb = Haemoglebin, WBC = White Blood Cell, RBC = Red Blood Cell
MCV = Mean Corpuscular Volume, MCH = Mean Corpuscular Hazmoglobin,

MCHC = Mean Corpuscular Heemoglobin Concentration,

MCH

(pE)

12.76° 4. €6
11.86%+5.79
10.17°£3.17

8.33°+8.350

Unit: (%) — Percent  (mg/dl) - Mi[]ig}am perdeciilitre (F1) — Fesolitre (pe} Pictogram  {(g/dl) Gram perdeclilitre

5

MCHC
(g/dl)

33.43£1.
JB.al+2,
333740,

33.41=0,
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Table 4.12 shows the estimated least-squares means for hacmatological indices by
incidence of Qualitative trait in WAD goats. The effect of coat colour was significant (P=0.05) for
only MCV and MCHC but not for other haematological indices. Brown goats had highest values
of MCHC among other animals, while animals with mixed colours recorded highest values [or
MCH. Black cont colowred animal had significantly (P<0.05) lower values (36.09L0.34F ) of
MCV and MCHC than animals with other coat colours. All haematological inhdices of goats that
possessed beard were not significantly (P>0.05) different from animals that lacked the trait. Also,

effects of wattle and teat were not significant (P=0.05) for all haematological indices in this study,



Table 4.12: Least-squares means for haematclogical indices by incidence of qualitative traits in WAD goats

Qualiative MNumber PCV Hb WBC RBC MCV MCH MCHC
Traits of (%) (mg/dl) (x10% (x10%) (F1) (pel (g/dl)
Animeals
Coat Colour: 108 3148£5.891 1182 +i.87 975 +19.80D 8O00+1.55 36.00° 12.1342.97 1230°
Black =0.34 +1.37
> 32 31.90 1069 +1.56 882+1.14 R3322.17 4843 12.97 43.38°
Brown 4,85 ' -y i <7 #1021 £5.47
60 3241 10.84 1,67 898 +1.58 £41+1.70 5407 12,32 33.45°
Mixed +5.5% +5.18 +7,57 +0,51
Beard: 42 32.02+4.91 1353 £1.87 EE7£1.57 B28+1.47 594Ti6.66 11.82%5.10 3325+1.70
Present |58 31.6945.73 1072+1.94 44948.1B B8.78+1.76 38.8241.37 12.38+44.08 3557+3.02
Absemt
Wantle: ] 31.78 083 £1 .54 10,54 1,18 HIF21.44 42782307 130124.29 3336+1.32
Present 5.3 ;
127 31.76x5.48 1165x1.48 E70 =1.59 EEBS5£1.79 44.00£2.40 1195z4,42 3608:2.7%
Abgent .
Teat: Normal 160 11.78x2.556 113622.03 BI6=+T.41 8654171 4345£1.86 133T£3.29 3513%1.62
Supemumerary 8 33.00=27.43 11.09+2.46 971+£1.53 904432.03 5058+1.50 1L14+1.47 336320.12

Means with different superscripts in the same column are significantly different (p < 0L05)

Key

PCV = Packed Cell Velume, Hb = Hazmoglobin, WBC = White Blood Cell, RBC = Red Blood Cell
MCV = Mean Corpuscular Velume, MCH = Mean Corpuscular Haemoglobin,

MCHC = Mean Corpuscular Haemoglobin Concentration.

Unit: (%) — Percent  (mg/dl) - Milligram perdeclilitre {F1) - Fesolitre (pg) Pictogram {g/dl) Gram perdeclilitre
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4.6 SERIUM INDICES

The least-squares means for Serum Indices of WAD goats in various locations are
presented in table 4,13, The effect of location was not significant :I":-I.J.{FJS} for serum indices
except for the ratio of albumin and globulin, The value (185 4 0.54) for ALB:GLB for goats
examined in Osun State was higher than values recorded for animals in the other locations.

Table 4.14 shows the estimated least -squares means for Serum indices of WAD bucks and
does, The results of this study showed that sex had no significant (P>0.05) elTeet on serum indices
studied except for the ratio of albumin and globulin,

The least-squares means for Serum Indices of WAD goats by ape mnges are presented in
table 4.15 and the result showed that age had no significant influence on serum indices of Wad
soals examined.

Table 4.16 shows the least-squares means for Serum Indices by incidence of qualitative
traits in WAD goals and results showed that the qualitative teaits with the exception of coal colour
and number of teat had no significant (P>0.05) efTect on serum indices of WAD goats in this
study. Brown goats had significantly (P< 0,05) higher value (2.21+ 0.88) of ALB: GLD than goats
with black and mixed coat colour. Significantly, (p<0.05) higher value (2.38+0.98) of the same
parameier was reported lor goats with 2 (normal) teats. The overall means of TSP, ALB, GLB,
ALB: GLB were 359 £ 0,1 0gm/ 100m1, 4.39 £1.63 gm/ 100ml . 2.08+ 0.81gm/ 100ml and 191+

(.70 respectively.
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Table 4.13: Leeast-squares means for serum indices of WAD goats in various locations

Location  Number of Animals T3P {(gm /100ml}  ALB {gm/100ml} GLE (gm /100ml} ALB: GLB

Ekiti 116 5.52¢1.02 3294298 2.06%0.65 1.87£0. 73
Siate

Ondo 23 535+0.84 3.4440. 68 198 20,56 1.85" 40, 54"

~Spate " . .

Osun 50 5.8320.53 376+1.80 22241 .15 1.93%+0, 58"
State

Ovo State 11 3.64+1,28 381 £1.07 18441, 68 228" +1.05"
Crverall 200 A9 +1008 362 +1 .63 2.08 +0.E1 1.91 +0.70
hean

Means with different superscripts in the same column are significantly different (p < 0.05)

Kev

TSP = Total Serum Protein, ALB — Albumin, GLB - Globulin, ALB: GLB — Alubumin/Globulin
Unit: g/100ml = gram per [{0mililitre
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Tahble 4.14: Least-squares means for serum indices of WAD Bucks and Does

Sex Number of Animals TSP (gm /100ml}  ALB (gm/100ml) GLB {gm/100m!
Buck 32 5410, 54 1.465+5,72 200=0. 60
Does 168 56241 .01 1.6110,80 209=0.684

Means with different superscripts in the same column are significantly different (p < (L05)

_Kc}'
TSP = Total Serum Protein, ALB — Albumin, GLB - Globulin. ALE: GLB — Alubumin/Glabulin
Unit: g /100ml = gram per 100mililitre

a6

ALB: GLB
1.83%+0 .65
102 +0,71



Table 4.15: Least-squares means for serum indices of WAD goats by age

Age Number of Animals TSP (gm/100ml}  ALB (gzm/100ml) GLE (gm/100ml) ALB: GLB
/5 43 5580 .82 730+3.02 2.09+0, 98 1.95%0.7
2.3 60 5.63+0.85 3.5740.77 2.06+0.56 1.88%+0. 64
3-4 22 526+1,21 1.87+0.95 1.97+0.75 1.88°+0. 74
4-6 25 526118 2.16+0.B5 1.1620.65 1.81%0.77

Means with different superscripts in the same column are significantly different (p < (.05}

Kev

TSP - Total Serum Protein, ALB - Albumin, GLB - Globulin, ALB: GLB - Alubumin/Globulin
Unit: g /100ml = gram per 100mililitre
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Table 4.16: Least-squares means for serum indices for the incidence of qualitative traits in WAD goats

Qualitative Number of TSP (gm/100ml) ALB (gm/100ml) GLB (gm/100ml)
Traits Animals
Coat Colour: 108 5.62+1.03 6.56+3.0% 2089+3.08
Black
- 32 A64 £1.035 6.74+0.81 1.91+0. 81
Brown
60 549+0.92 3512070 2812070
Mixed
Beard Incidence 42 M i 2 1 3.53+40.78 203+£0.79
Fresent
158 5.61=1.00 5.67+2.5E 209 +2.58
Abhgent
Warle Incidence 73 558 0,85 5501, 64 211 +1.69
Present
27 5.60+1.00 6.21=1.02 206+1.02
Abzant
Teat: ; 160 -~ 5.55+0.99 5.2321. 89 2.0821.69
Normal :
SIprERmECEY. 5312085 53621,02 19541, 02

Mezns with different superscripts in the same column are significantly differenmt (p < 0.03)

Key
TSP - Total Serum Protein, ALB - Albumin. GLB = Globulin, ALB; GLB — Alubumin/Globulin
Unit: g /100ml = gram per 100mililicre

58

ALB: GLB

1,850, 65"
2.21+0.98°
1.8420, E1°

2.8940.73

1.91+0.69
1:8540.77
1952065

1.88"20. 68

2.38'+0.92



CHAPTER 5
DISCUSSION
3.1 INCIDENCE OF QUALITATIVE TRAITS.

The large variation in coat colours observed in this study is indicative of the fact that
WAL goats in South Western Nigeria are yel to undergo ample and conscious selection efTorts
towards the improvement of coal colour; Unlike in developed countries of the world, where
different breed of goat are kngwn for their pecofliar pattern of pigmentation. The irregular pattern
of pigmentation observed in this study has been reported by some workers (Ryder, 1980;
Osingwo et al,. 1988; Odubole, 1994).

The predominant black colour observed in this study may be an adaptation to the humid
tropics in contrast to the brown and white colours predominantly found in the Red Sokoto and
Sahel goats respectively ol the arid Sahel zones. In the same manner. the black coat colour may
predispose the goat o high heat load, high rm:ltnl.'nuliu rate and increased tvroid activity as reported
by Odubote (1 '?94}.|

Owver 63% of all animals examined in this study did not possessed watttes. This,
expression of the trait could be termed to be occasional as reported by Wilson (1991). However,
this ohservation contrary to the report of some studies { Odubote, 1994). He noted that the
expression of wattles is a common phenomenon in the Mock of goats. Although the functions of
the wattles is not yet fully understood, it was suggested that it might be involved in heat
regulation (body metabolism) as an adaptive feature (Odubote, 1994). All the WAD goats
exiunined were homed imespective of the sex. This was similar to the observations of Mason
{1984), Wilson {1991} and Odubote (1994). In the same manner, the polled goat that was not
Iﬂhﬁ':l"l-'i:r] in this slu&:.f suggesied that the gene lor polledness in some breeds of goals was
associated with a form of intersexuvallity and to cryptorchidism as reported by Warwick and

Legates (1979).
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The expression of beard trait among the male goats was predominant in this study because
it is a secondary sexual characieristic under male hormonal control. Also, few females that were
reported to exhibit this trait shows that they possess threshold levels of and rogenic hormone.
Monctheless, the beard in females has been reporied 1o be sparce or scatlered just as il is o voung
bucks (Odubote, 199M), The normal nomber ol teats observed among all females animals in this

study was two; but the low incidence of supernumerary teats might be due to mutation,

5.2 BODY WEIGHT AND LINEAR MEASUREMENT

Phe overall mean body wesght (L6733 k) veported in this experiment showed (il
WAD goats observed in the aren of study are very small in size. The small body size recorded
agreed with the reports of many workers. (Devendra and Burn, 1970; Gill and Dey, 19725 French,
1980, Devendra and MeLeroy: 1992; Odubote and Akinokun, 1992; Odubote, 1994, The overall
mean body weight of was smaller than the value reporied for exotic breeds (Devendra and Bum,
1970; Gill and Dev 1972, French; 1980; Devendra and McLeroy, 1992). The WAD goats in this
study were classified as dwarl goat weighing 18 - 25kg by Devendra and McLeroy (1992). This
report agreed with works of French (19800 and Odubote { 1994), The small body size could be
described as an adaptive feature to humid environment aimed ot reducing the surface area and

thus the heat load coupled with hair coat type. (Odubote, 1994),

The overall mean height ot withers of 47.39245.52cm reported indicates that goats in the
South Weslern Nigeria sre predominantly dwarl goats that stand less than 50cm high at the wither
as classificd by French (1980} and Devendra dnd MeLeroy (1992). The overall mean recorded for
all linear measurements were smaller than those reported for exoitic breeds (Devendra and Bum,

19°70; Gills and Dey, 1972; French, [980). The smaller body size and linear mearsurement

Ll



recorded for WAL goats than the exotic breeds in this study could alsoe be as a result of poor diet

due to poor management system adoped by Taomers i the area of stody.

The lower values of body weight and linear measurements recorded for poats between | -
2 years of age shows the significant effect of age on performance of goal. In general, each
measurement studied increased with incrcase in age, This report agreed with the work of Ozoje
and Herbert { 1997), He observed that these increnses, calculated as a percentage of their values at
birth, were al dilTerent rate. The height al wither at any given age rellects the animal’s skeletal
size, while shoulder width, pouch gilﬂl.]l.lld heart gieth rellect body conditions (JelTery and Berg,

1972

The resull showed that sex was not an imporant source of variation for body
measurements in goat considered in this study. Similar result have been reported (Devendra and
Mcleroy, 19923, The females having bigger and longer body than the males in most
measurements taken could be as a result of various physiological functions and processes thal take
phace in does like other female animals most often than bucks. Also observation revealed that
farmers tend 1o feed female animals than males due 1o some peculiar cares given them becavse of
their roles in reproduction, This corroborated the findings ol French ( 1980) and Devendra and
Meleroy (1992). The brown coat colour, possession of beard and wattle by WAD goats favoured

better performance in term of physical body measurements as abserved in this study.

The brown coat colour, possession of beard and wattle by WAD goats favour better

performance in term of physical body measuremenis as observed in this study
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33 WEIGHTS - LINEAR MEASUREMENTS

The result of Pearson Correlation analysis showed that any increase one of the body traits was
s & result of an increase in an other. Positive relntionships between body traits in goat had been
reporied, (Eboje sl Herbert, 1977; Akan, 2000) .

The results of the study cleardy showed that neither simple nor multiple linear, exponential,
nor quadratic functions could be used efliciently in deseribing the weight — linear measurements
relationship in goats. It is necessary that efforts should be made by other workers (o establish the
existing relationships among body weight and linear ineasurements in goal by using various
mixdels and functions. The properics of the mlc:u.lcl and the data showld be examined and the
appropriate model choosen (Oni et al, 2001 ).

The resulis of |.Il1i9i study revealed that mmeng the body measurements, BL, HW and LL could
be better used to predict the body weight of goats. Therefore, the observation of positive values
for regression coefficient could indicate thit live weight gain increases with increase in body
dimensions (BL, HW and LL). That is any increase in body weight was as a result of an increase
in the linear measuremenis, Similar positive relationships between liveweight and body
dimensions had been reported in sheep (Searle, et al, 1989); goat { Ebozoje and Herbert; 1997;
Akpan, 2000): Cattle (Orheruata and Olutogun, 1994; Omeje; et al; 2001} Poultry (Cason and
ware, 1990 Oni el al 204 a.b) and rabbit (Chineke, 2000).

On the other hand, regression cocfTicienis in the relationships between live weight and some
lincar measurements were negative. Reporting negative coelTicients for regression values, Dilwah

{ 1948) concluded (hat growth decreased with increase in ape.

54 HAEMATOLOGICAL STUDIES
The present investigation examined the effects of age, sex, location and some qualitative

traits on haematological values of WAD goats in South Western Nigerin.



The overall mean PCY of 31.83:45.62% in the present study was not significantly different
from those reported in goats by other Oduye ( 1976) reported average value of 28.66 +4,.58%,
Oyewale and Olowookorun {1986) observed 29,75¢ 33.39 while Aba-Adulugba and Joshua
CH990) reported 30,254 5,65 for the PCY o their studies

The erythrocytic values obtained For the poats in this study were similar to those Tound Tor
tropical goats (Oduye, 1970, Amakir, 1981; Aba — Adulugha and Joshoa, 1990). The similarity
between the resulls ol this stody and =Ilm.~:r: recorded [or tropical goals as showed above is an
indication that most of the goats evaluated by these scholars were poorly managed by traditional
farmers with inadequacies in term ol feeding and health, The dilTerence between the means of
haemalological indices (except MCY and MCH) reported for bucks and does in this study was not
significant (P = 0.05). Similagly, hg-lt did not produce any signilicant difference (P = 0.05)
between the means of RBC, counts, WBC counts, Hb and MCHC. The renson was as a result of
the fact that quality of blood did not change as its quantity increases with age.

The resulls of this study have shown that age and sex have not significant efTect on Hb
cone, WHC counts, REC counts of WAL goats in Migeria. This agrees with the studies of some
workers {(Amakird, 1981; Aba — Adulugba and Joshuea, 1990), However, the slight decrease in
RBC values with advancing age in goats (from 3 — 4 years upward) in this study agrees with the
report of some studies (Holman and Dew, [963: NI, 19913 The decrease in RBC due to increase
in age could be as a resull of body weakness at old sge (hat weaken the cells responsible for the
production ol erthrooyte therchy causing its reduction in the body system. Also age elfects on
some blood traits in small ruminants have been reported by Akerejola (1991), Ofesile and Kasali
( 1992). In other reports, significant sex effects on some blond characteristics in animals have been

repoted (Valdya et al, 1970; Kamalu ¢t al., 1988),
The values of RBC counts and PCY in this study were different from those of the

temperate breeds (Lewis, 1976; Lang, 1980), The lower values of RBC, PCY and plasma profein _
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of WAD goats than the temperature breeds of goats could be as a result of poor management
system adopted by the farmers in the area of study, The inadequacies in term of feeding and
health management could also be considéred as reasonable contributory factors. Similarly, the
haemoglobin values of goats in this study were lower than those reported by Milson et al., {1960),
This corroborates the report of some workers (Ovewale and Olowookorun, 1986: Aba —
Adulugbaand Joshuh, 1990 NI, 1991),

The higher Hb values obseeved in females ngrees with some studies (lmmumorin et al...
1999). However, the present investigation showed thiat WAD goats had a mean WEBC counts
similar to these reported in temperate climate (Dolman and Dew, 1963; Milson ¢t al, 1960).
Flolman and Dew observed o mean tolal white blood of 8,08 X 107 whilst et al reported 9.00 X
107, The results reported in this study is contrary 1o higher WBC counts of WAD goats (14.54 X
10 1259 £2.71 X 107) reported by Edward et al (1955) and Aba- Adulugba and Joshua (1991)
respectively. Mevertheless, the values of WBC counts in the present investigation cormoborale
those reported by Oyewale and Olowookrun (1986). They observed value of 9.23 & 171 X o'
Tor WBC count o WAD goats in their studies.

The haematological indices (PCV, HBC, WBC counts) reported in this study were not
signilicantly (P={0.05) nfluenced by location. Even, RBC counts were reported to be significantly
(P = 0.05) higher only in one location (than other locations in this study, Further work on the efTect
of location on hacmatological indices in WAD goats might be very illuminating, Despite the
result of this study on the effect of location on haematological indices, it worth's to note that few
studies had earlier reported the positive influence of environment and management on the blood
characteristics of small mmiants (Coles, 1974; Blanca and Kunz, 1978, Oyewale and
Olowookoun, !?Et’ri.

Almostall haematological indices reported in this study were not influenced by all the

qualitative trails under observation. Only MCV and MCH were influenced significantly (P =
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0005} by conl colour mmd beard while waltle and teats had no elTect on all haematological indices
under observalion, However, further investigations are required in (his aspect to establish the

mfluence of qualitative trails on haemtological indices of poais,

33 SERUM INDICES

The result of this study on serom parmneters reveaded thid loeation, sex and age had no
significant (P = 0.05) cffect on serum indices. Only one of the location recorded higher value of
GLB/ALD ratio, which was significantly (I <0.05) different from values observed on other
locations, Contrary to this report, some studics have shown significant sex and age effect on
serum protein (Yalidya et al,, 1970, Kamaluo et al.. 1988; Otesile and Kazali, 1992, Imumorin et
al.. 1999). The TSP values in this study were lower than those reported for WAL goat by
Imumorin ¢t al,. (1999), They observed TSP of 6.4 + 0.7g/1{Mm] for Red Sokoto and 6.5 +
0.5g/100m] for WAD goat and higher values of TSP in females recorded in this study could
probably be as a result of high feed consumption by the female than male as a result of cares
given Lo them by farmers due o varicus physiclogical functions (pregnancy & lactation) they
restlt disagreed with the works ol Akerejola (1977) and Otesile and Kasali ( 1992).
Coal colour and (eats were the only quﬂﬁlul:ivv.lf irails reporied to have significant {P>0.05) effect
on serum indices, Goats with brown colours and females with supermumenary traits were

observed to have high values of serum indices than other animals. However, further work is still

required to consolidate the resulls of this study in this aspecl.

Serum parameters are imporiant in the maintenance of the proper osmuotic pressure
between the circulating Muid and the Muid in the tissue spaces, so that exchange ol malerials
between blood and the cells was maintenance ol normal blood pressure and pH. These importance

were better obtained in older animals as evidenced in the present study. Serum protein, albumin
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and globulin studies are wnderiaken o uncover the natare of the helth statug of domestic animals,
The serum proteins which ore most easily obiainable in the animal®s bowky are of value to the

)
veterinarians in dingnosis, trealment and determination of prognosis ol many diseases,
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CHAPTER SIX
CONCLUSION AND RECOMMENDATION
[N CONCLUSION

There was an irvegular pattern of pigmentation among all WAD gonts obseeved in this study
but the prevailing conl colour was black, 'The values of body weight, linear body mensurements
anil haematological indices reported in this study were lower than the values of the same
paramieters observed Tor temperature gosts. The body weight and height at withers of the
examined animals, range between 10,34 and 19.00kg and between 41.87 and 52.%1cm
respectively. The resulis showed thint WAD goats in south westerm Nigeria are predominality
dwarf, Location n.:l'ill-ci was observed Tor some linear measurements (L1, HW, TL and EL) bul sex
had no significant (P=0.03) efTect on body weight and linear measurements with the exception of
tail lenght. The effect of age was significant (P=0.03) for the body weight and all the body
measurements (excepl CG and NSL) studied.

In general, the body weight, linear body measurements (except HG and CG) and blood
parameters (except MOCY, MCHC and ALB: GLB) were not signilicantly (PP=0.05) influenced by
all qualitative trails considered in this study, Comelation between all pairs of (raits in all groups
were positive and among all the linear body measurements reported in this study, BL, HW and LL
could be betier used Lo predict the body weight. With the exception of RBC with other
erythroeytic i|1dim5'|:MEV. MCHL, MCHC) and ALB: GBL, it could be generally concluded (rom
the results of this study that location sex and age had no significant effect on haematological and

serum indices of WAD goats, However, further research works are required in this aspect to

consolidate the results of this study.,
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62  RECOMMENDATIONS i 3
".F;:l- y

Within the limitations and results of this study and based on physical iii:.’ﬁj'm']ils ' .
of WAD goats observed, the following :Im[;gcstimls and observations are hereby recommended:

< WAD goats ll:l::twl.am 3 and 4 vears ol age are recommended as the best based on the
productive performance using physical body measurements than other age ranges when
there is need o purchase goats and stanghter them for carcass qualily.

& WAD goats that possessed wattles and beard hive the potentinl of performing better than
the animals that lacked the traits,

“ WAD poats with brown coat colour have the potential of performing better than goats with
other coal colours,

% Female WAD goats could be s.uggemed to be better than their male counterparts in term of
physical body performance. Due to the higher values of body weight and recorded linear
measurement in the study than the male,

< HW, BW and LL are body linear measurements that could be directly used to determine
body weight ol WAD goats,

< Improvement of management system of WAD poats in the area of study would definitely
enhance productivity and perfomance of the experimental animals,

% More scholars and research workers should carry oul more works on the characterization

of WAL goats based on qualitative traits and establish their relationship with body weight.
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