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ABSTRACT

Little scientific research has been carried out on local Guinea fowls to estimate
average values of traits and effects of genetic and environmental factors on these
traits. The objective of this study was to investigate the effects of strain and non-
genetic factors on growth, reproduction, egg quality and carcass characteristics of
indigenous Guinea fowl. The study was carried out at the Poultry Section of the
Department of Animal Science Education, University of Education, Winneba,
Mampong-Ashanti campus, Ghana, from 2015 to 2016. Four strains of local Guinea
fowls; namely Pearl, Lavender, White and Black were used. Three non-genetic factors
were considered; season of hatch, generation and sex of bird. Data were collected on
603 local Guinea fowls to estimate average values of traits. Data were analysed with
the General LinearProcedure (GLM) of SAS. Results obtained showed that parental
generation was stgnificantly(p<0.05).higher than the first filfal generation in 6 months
body weighty daily feed intake and feed conversion ratio. -The female birds had
significantly (p<0.05) better 6 - months weight, daily weight gain‘and daily feed intake
than the male birds..The strains of the birds ‘significantly (p<0.05) influenced the
growth indicators. Lavender strain ;had the highest (240.57+9.73) total weight gain
compared to black (214.65+12.64), white (212.75+15.06) and pearl (207.265+7.1)
strains. Parental generation (37.9+3.98) had significantly (p<0.05) better egg weight
than the first filial', generation: (37.64+0.93). Hatchability and fertility were
significantly (p<0.05) influenced by.strain of birds. Pearl had the highest (66.77+1.93)
fertility than black (59.36+4.8), lavender (58.11+3.75).and white (56.83+4.59). The
highest (27.29+2.05)= hatchability was recorded ky pearl, followed by black
(25.73£5.09), lavender (18.83+3.98) and white (12.5+4.89). Parental generation birds
(13.7£0.24) had significantly (p<0.05) better yolk weights than first filial generations
birds (13.2+0.21). White strains had significantly (p<0.05) had highest (79.04+2.49)
Haugh unit, followed by lavender (77.67+2.03), black (76.51+£2.49) and pearl
(71.14+1.2). Generation had significant (p<0.05) influence on live and dressing
weights. The interaction of sex and strain had significant (p<0.05) influence on live,
heart and intestine weights. Strain had significantly (p<0.05) influence on moisture
and carbohydrate. In conclusion, the genetics (strains) and non-genetics factors (Sex,
season and generation) influence the growth, reproductive, egg quality and carcass
quality of local guinea fowl, hence the effects of these factors must be considered in

genetic selection of indigenous Guinea fowls.

X
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CHAPTER ONE
1.0 INTRODUCTION
1.1  Background to the study
Guinea fowl (Numida meleagris) is usually kept for both meat and egg production
(Smith, 2001). In comparison with other poultry species, the meat production ability
of the Guinea fowl is more favourable. Due to dark gamey taste and colour of the
meat, it is preferred to other meats. Guinea fowl is a low cost meat resource with a

higher carcass yield of 68 to89 percent (Ay-orinole, 1991), which is slightly higher
.- | — .
than that of the domestic fowl broiler; Consumptien of Guinea fowl products are

]

highly accepted in every cultural setting, (Saina et als; 2005). /As a result of the wild

game flavour=of the meat, it sells better at hotels and restaurants than chicken meat

(Feltwell, 1992). Guinea fo

important roles®n the social life of

n

he Northern part of Ghana, Guinea

Teyeand Adam, 2000). The pure,

white fowl is used for re

Customarily, HF

in-law (Teye and AI!a;T_LTZOOO). Guinea fowls are reeqrted to be less susceptible to

to perform certain funeral rites.

rafras, Dagaba as use. Guinea fowls to welcome mothers-

most poultry diseases (ﬂKoﬁEy,-iﬂa.i;Jeqye and Adam, 2000). The eggs are very
. ',

popular and common on the market from May to July. Their thicker shells give them

an obvious advantage for longer storage and handling with less breakage (Teye and

Adam, 2000).

A research by Nsoso et al. (2006) indicated that information on Guinea fowl
production is rather lacking in Botswana, which hampers rapid development of this

industry; this same problem is also noted in Ghana (Teye and Adam, 2000).

1
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The economic importance of production traits such as body weight, feed intake, feed
conversion efficiency suggest the need for these traits to be considered in selection
objective in breeding programmes. It is therefore necessary to understand the genetic
behaviour of these traits and their relationship to other production traits that are used
as selection criteria in animal breeding programs (Gaya et al., 2006). Improved local
poultry production is necessary to achieve a poultry industry that is both economically
viable and self sustaining (Nwachukwu et al., 2006). The performance of the local
poultry breeds can be improved ' throughs directional selection and improved
management and nutrition. Selecting-and.concentrating favourable indigenous poultry
genes that confer productive adaptability “would . greatly, enhance productivity
(Nwachukwu=et al.;2006). It is reported that, 90% ‘of phenotypit changes in poultry
comes as a result of genetic progress (Havenstein et al.,.1994). Feo effectively utilize
existing lacal poultry resources to fimprove poultry production, knowledge of the
degree of genetic variation in productive traits in populations of local breeds such as
local Guinea fowls as well as the influence of genetic factors and the non-genetic

factors are required (NwachukwU et al;,2000).

1.2  Problem Statement

Guinea fowl production has the potential of becoming an integral part of the Ghanaian
local poultry industry, especially in the three (3) northern regions of the country. This
is because Guinea fowi is locally accepted as a food product and consumption of its
meat and eggs are not restricted by any religious taboos (Saina et al., 2005). Embury
(2001) reported that Guinea fowl production has already been proven to be profitable
in many European countries like Canada, France and lItaly. This is as a result of

successful genetic selection for economically important traits which has brought

2
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considerable progress in growth rate, body conformation and composition and laying
performance of Guinea fowl strains in these regions. Though, there is a ready market
for Guinea fowl and its products in Africa (Nahashon et al., 2006), studies that aim at

improving Guinea fowl are very few in the region.

Moreover, little scientific research has been carried out on local Guinea fowls to
estimate average values of traits and effects of genetic and environmental factors on

these traits. It is therefore necessary to understand the genetic behaviour of these traits
.- .r\ — o l. .

and their relationship ‘o other produection. traits that-are"used as selection criteria in

_ -
l_‘ |

animal breeding;ﬁ)rograms (Gaya et al., 2006). ITmproved lacal poultry production is
B i .

n
| "

necessary to:achieyE a poultry industry that is both eponorf{[mlly viable and self

u
.. u | | = ]

sustaining. =
|

According to Teye and-Adamy( ) le commercial Guinea fowl production
ﬂ )

quality day ol-*ets to be distributed to,the farmers: Also it een reported that the

in Ghana has not been pos

etically improved source of good

small body size of local Guinea fowl as compareq Iﬁ the bigger body size of the

European breeds is a great §5’Daek ercialization of Guinea fowl production in
Ghana (Annor et al., 2013). To effectively utilize existing local poultry resources such
as local Guinea fowl to improve poultry production, there is the need to understand

the effect of genetic and environmental factors on growth, reproduction and carcass

characteristics of these poultry birds.
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1.3 Obijectives of the study

1.3.1 Main objective

The present study was conducted to evaluate the effect of strain and non-genetic
factors on growth performance, reproduction, egg qualities and carcass characteristics
of local Guinea fowl.

1.3.2 Specific objectives

The specific objectives of the study were to evaluate the effect of:

1. strain on growth, re%rodﬂ::ﬁ E]{ﬂ.ityland carcass characteristics.

sex on grovvth Ia-n'oductlv 200 O and!:;]iﬁ characteristics.
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CHAPTER TWO

2.0 LITERATURE REVIEW

2.1  Poultry

Poultry is a group of domesticated birds such as chicken, Guinea fowl, turkeys, ducks,
geese etc. that are kept for human consumption. Most at times, their meat and eggs are
collected for food and the fei\tt\erﬁ Ee mll;e:ctelg for other aesthetic purposes. The

droppings of poultryﬁC are also_used for fertilztn_g- farm lands. Kwarteng and

"
Towler (1994) q@-scrlbe DO 3 , eneral lﬁjlat are kept for meat or
eggs. Smith (1990 rds"fiift provide economic

2.2 Poult*lassif c

Poultry birds were 0-300 diff:glent recognized breeds and

?097 y are classified into classes,

a corfimon origin. Breeds of birds are those

varieties (strains) o% ‘pou
breeds, and varieties. A class 6fbir
birds in the same class with the same general physical features such as body shape,
feather cclour, number of toes and feathered or unfeathered shanks. Breeds are further
subdivided into varieties (strains), based on plumage colour, comb type, and the
presence or absence of a beard. Some examples of poultry birds as reported by Smith

(1990) are domestic chicken (Gallus domesticus), Guinea fowl (Numida meleagris),
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the duck (Anas platyrhynchos), turkey (Meleagris gallopavo), the pigeon (Columba

livea).

Table 2.1 Order of Poultry Birds and their examples

ORDER EXAMPLE(S)
Anseriformes Waterfowl (ducks, geese, swans)
Apodiformes Swifts, hummingbirds

Caprimulgiformes Goatsuekers,nightjars

Charadriiformes Shorebirds; gulls; aleids, jacanas;'skuas, terns, skimmers
Ciconiiformes Herons, storks,ibis, spoonbills;bitterns

Columbiformes Pigeons, doves, sandgrouse

Coraciiformes Kingfishers, bee-caters;rellers, hoopoes, hornbills, motmots, todies
Cuculiformes Cuckoos; anis, roadrunners, hoatzins

Falconiformes Vultures, hawks, eagles, falcons, esprey, secretary birds
Galliformes Grouse, pheasants, turkeys, quails, megapods, Guinea fowl

Source: Smith (1990)

2.3  Economic Importance 0f'Peultry-Production

Poultry meat and its products including manure and feather play an important role in
growth of the economy. The poultry sector is progressing rapidly in relation to
changes in the global economy and changing societal expectations. Indigenous
chickens are kept for meat, eggs, income and socio-cultural roles (Ssewannyana et al.,
2001; Halima, 2007). Poultry meat is preferred over most types of meat since it is the
second most consumed meat, globally, having overtaken beef-veal in 1996 (William,

1999). Magdelaine et al. (2008) also reported that poultry meat has become a mass

6
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consumer product throughout the world regardless of the region and the level of
development. The human consumption of poultry meat is well attested (Ogunlade and
Adebayo, 2009). As indicated by William (1999), poultry is the most dynamic
livestock species because of its gain of market share (highly demanded); adaptability
to technology for breeding, feeding, production, processing, and marketing and is the
most dynamic components of the world agribusiness trade (Oyedeji et al., 2007).
African livestock population statistics for 1995 indicated that poultry was the most
numerous species of farm animals and the ease is the same 2013. More than 80
percent of poultry rearing is found.in-the rural areas-andithis contributes substantially
to the annual "egg and meat production (Aganga. et ali,,2003; (United States
Department of "Agriculture (USDA, 2013)). In the ‘rural‘areas;"women and children
play an impertant role in thesmanagementsef chickens. Village poultry keeping
provide employment for women' in the rural areas (Aganga et al., 2003; Halima,

2007).

2.4 Worldipeultry.production and.consumption

Research has indicated that since 2005, China has heen the leading producer of
poultry, producing about=50% ofsthe. world sspoultry population, followed by United
States of America (USA), Indonesia, Brazil, India, Mexico, Russia, Japan, Iran and
Turkey. Global poultry meat production increased by 1.6 per cent in 2014 and it is
expected to overtake pig meat in 2020. Asia accounts for more than one-third of the
world's poultry meat output. According to an outlook report by the Organisation for
Economic Co-operation and Development (OECD) and the Food and Agriculture
Organisation of the United Nations in Wolvertoon and Frimpong (2013), poultry meat

production over the 10 years to 2023 will grow at around 2.3 per cent per year to

7
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around 134.5 million tonnes making it the largest meat sector from 2020 onwards.
Poultry meat is the second largest meat consumed in the world after pork. The
estimated per capita consumption of poultry products in Ghana has increased from
4kg in 2010 to 6.6kg in 2012, which is 33% increment (United States Department of

Agriculture (USDA, 2013).

Livestock and poultry meat contributes to 40 percent of the total animal protein
consumption with the rest coming from fish in Ghana. Ghanaian consumers in urban
areas have a high preference for imported.frozen poultryrproducts as they are cheaper
and are processejd as whole chicken or pre-cut. In Ghana logal processing of poultry
into cut postions .to . factlitate quick and easy “use ‘by econsumers is limited.
Notwithstanding that, Ghanaianssgenerallysprefer the taste of*local chicken over
imported rehicken as it has more flavour and a better structure (Wolvertoon and

Frimpong, 2013).

2.5  Guineafowl

Guinea fowls are tefrestrial and prone to run rather than. fly when alarmed (Ayorinde,
2004). They are, however-like“most shori-sand bread-winged birds, very agile and
powerful flyers, capable of hovering and even flying backwards when necessary (Dei
and Karbo, 2004). Guinea fowls are great runners, and can readily cover 10 km and
more in a day. They make foud harsh calis when disturbed. Guinea fowls are equipped
with strong claws and scratch the soil for food much like domestic chickens. They

have well-developed spurs and use these to great effect when fighting (Dei and Karbo,

2004).
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Guinea fowls belong to family of insect and seed-eating, ground-nesting birds
resembling partridges, but with featherless heads and spangled grey plumage
(Martinez, 1994). The Guinea fowls are one of the lesser known poultry species
(Wikipedia, 2008) and is a common name for six species of birds native to Africa; one
species also occurs on Madagascar and other Indian Ocean islands. The sexes are
alike in colour: mostly black, dotted in all except of two species of one genus with
small, light-coloured spots. The head and upper neck are bare, but two species of a
second genus have a bushy tuft of featherssony,the crown (Dei and Karbo, 2004).
Historical records indicate that the.Guinea fowl derives its name from the Guinea
Coast of West "Africa (Teye and Gyawu, 2002; Deirand Karbo, 2004) where today
some still remain in the wild (Dei and Karbo, 2004). Guinea fowl has ubiquitous
distribution in Africa where dtghas. distinetspepularity .among smallholder farmers
(Nwagu and. Alawa, 1995). The Guinea fow! is a bird that belongs to a group
Carinatae (flying birds), order Galliformes. (includes turkeys, chickens and
pheasants), and the family Numididae (that'is the Guinea fowl of African origin). It
belongs to the'genus Numida. The genus has two.types, Numida ptilorhycha, that is
the blue-wattled Guinea fowl and Numida meleagris that"ts red-wattle Guinea fowl of
West Africa. The wild Guinea fowl.is nativesio West-Africa but are now kept in many

parts of the world (Smith, 1990; Dei and Karbo, 2004).

2.5.1 Guinea Fowi Types/ Varieties
Guinea fowl has been classified into four genera (Agelastes- Phasiadus, Guttera,
Acryllium and Numida), six species and sixteen subspecies (Ayorinde, 2004). This is a

list of Guinea fowl genera, species and subspecies, presented in taxonomic order.
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1. Genus Agelastes- Phasiadus

Eg. Black Guinea fowl, Agelastes niger
2. Genus Numida

Eg. Helmeted Guinea fowl, Numida meleagris
3. Genus Guttera

Eg. Plumed Guinea fowl, Guttera plumifera
4. Genus Acryillium

Eg. Vulturine Guinea fowlgAerylliumValtariaum

.- | — Ijl n
Source: (National Research Couneil (NRC, 1991)=" &
There are several varieties of Guinea fow! in"West Africa especially in Sub-saharan
| N § i

Africa. Some:variejti'es of Guinea fowls plumed, crested,.grey-ﬁmrgasted, helmeted and

white-breasted Guinea fowls. A-resea

= ‘ L ]
acob and Pescatore(2011) revealed that,

the grey—brq-asted and hel

Africa. These grey-breasted

L |

which differ in terms of the's
beak and the s"*'and shape, of the hell

Three main varieties of -dg i i ? fowls  are known to be in the United

States- Pearl, White and Lavender (Dérre, 2007). The family Numididae include
other species of Guinea fowl; namely the Vulturine Guinea fowl (Acryllium

vulturinum) and the Crested Guinea fowi (Guttera spp).

The pearl Guinea fowl is a well-known subspecies of the helmeted Guinea fowl of the

Guinea fowl bird family, Numididae, and the only member of the genus Numida. It is

10
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common in south of Sahara Africa, and has been widely introduced into France

(Martinez, 1994).

The pearl Guinea fowl (Numida meleagris) has a helmet on top of its head with horny
cartilage. All the subspecies of helmeted Guinea fowl has a helmet (Martinez, 1994).
In contrast to this finding, Ayorinde (2004) in recent research argues that there are
actually only four distinct subspecies of the helmeted Guinea fowl. Each is also

characterized by different coloufing fof the bare parts of the head, wattle and neck
B K- o
feathers, as well as by the absence.or presence of conspiclious bristles near the nostrils

]

(Martinez, 1994)'. The pearl Guinea fowl is a'large bird with'a round body of 40-71

cmin Iength,jand weigh 700-1600 g and small head (Martinez,-1994).

. s

| n

gray plumage regularly do recent research by Leach (2009)
indicates that,‘*‘le pearl'Guinea e, chasing each r, to indicate the start
of a breeding seasorl'-.__“ -~
- .l—‘-:-_‘ — | ] - R | :
et i

The white Guinea fowl is also a sub-species of helmeted Guinea fowl. It has pure-
white feathers. It has pure white plumage with lighter skin compared to pearl variety.
The white Guinea fowi lays and haiches solid white eggs and keets respectively

(Darre, 2007).

The white-breasted Guinea fowl (Agelastes meleagrides), black with a wide white

breast, is considered one of the most endangered species of Africa. The white-

11
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breasted Guinea fowl belongs to the genus Agelastes. However, Ayorinde (2004)
indicates that the white-breasted Guinea fowl is actually not a variety per se since it

does not breed true and segregates to other colours when mated inter se.

The black Guinea fowl (Agelastes niger) sometimes (Phasidus niger) belongs to the
genus Agelastes. The black Guinea fowl is completely black except its naked head. It
is mostly found in rainforests. They usually live in groups of 15- 23 roosting in trees

at night (Martinez, 1994).

The lavender Guinea fowl are subspecies of the helmeted. Guinea fowl (Ayorinde,
2004). The lavender Guinea fowls are similar to the Pearl, butwith plumage that is

light gray or#avender dotted withswhite (Darrep2007).

2.5.2 Economic Impertance of Guinea fowl

Guinea fowls play a significant role in the lives of people in Northern Ghana, ranging
from socio-cultural to.economic and.religious purposes. There were about four (4)
million Guinea fowlssin the northern parts of Ghana (Keney, 1993). With the advent
of increasing animal source-Of pretein in.thewdiéts of-the average Ghanaian, it became
increasingly important to adopt Guinea fowl production as they have the potential to

provide both meat and egg (Biswas, 1999; Koney, 1993).

Guinea fowl is noted for its promising genetic resource for developing a low-input
poultry enterprise mostly in developing countries such as Ghana and has the capacity
for reducing poverty (Teye and Gyawu, 2002). It is an integral part of equipping

people living in the rural areas with a sustainable family income for small, marginal

12
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and landless farmers. A research by Arguelles et al. (2004), indicates that Guinea
fowl as a poultry species is suitable for use in meat production to expand and
diversify the local poultry industry due to its consumer acceptance, resistance to
common poultry diseases, short reproductive cycles and tolerance to poor
management conditions. In a nutshell, Guinea fowls have the potentials of ensuring
food security of the farm family and contribute significantly to the socio-cultural
practices of farmers such as sacrifices, funerals and payment of dowries (Dei and
Karbo, 2004). They are used for the annual Guinea fowl festival by the Dagombas and
Gonjas in northern Ghana. The pure;white fowl is tsedfor religious sacrifices and to
perform certain flineral,rites. Customarily, among the. Frafras, Dagabas, and Bulsas;
Guinea fowlsarefused to welcome mothers-in=law (Teyet*and Adam, 2000).
Moreover, in=Senegal, almost;20%.0f the.eggs.produced are used for annual rituals
(Teye and=Adam, 2000). During the rituals, eeremonies and festivals, Guinea fowl
meat is abundantly served (Saina et al., 2005). Furthermore, Guinea fowl production
has proven to be one of the most profitable poultry enterprises in low income and
poor resourced ecommunities (Saiha et:al., 2005). This is as‘a result of their ability of
low input requirements, greater potenttal to scavenge fo.r food and high meat and egg
quality (Moreki, 2009). 4Vioreover,.Guinea few! eggs are noted to have high chances
of virility and sexual potency and are used for scientific research, mostly in animal

physiology (Moreki, 2009; Ikani and Dafwang, 2004).

2.5.3 Constraints to Guinea fowl Production
In spite of the potential benefits Guinea fowl farming brings to the farmer and the
society at large, there are number of factors that militate against its production.

Among the factors are high keet mortality, difficulty in sexing: that is the way the

13
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male and female looks alike makes it difficult for the farmer to differentiate the males
from the females at early ages; it has been reported that a whole breeding stock may
turn out to be males due to inability on part of the farmer to differentiate the male

birds from the females (Teye and Adam, 2000).

Absence of source of quality day-old keets is also a problem: Quality day-old keets,
though paramount to commercial Guinea fow! production, is lacking in Ghana. The
other problems reported are lack of finformation, about nutrient requirements of the
local Guinea fowl; lack-of informatienson nutrient-reguirement contributes to high
keets mortality;.. 70% of farmers keep birds“on free range because of inadequate
knowledge about their nutrition. Loss of birds and eggs throughpicking by predators,

worm infestation and inability.tespreduce docile.birds (Teye and Adam, 2000).

Nwagu and Alawa (1995), also reported problems of low hatchability, high mortality
up to eight weeks, Inadequate ‘veterinary services and sources of hatching eggs and
young stock ‘while working on-indigenous Nigerian Guinea fowl. The authors further
indicated that poorffeed conversion efficiency and high energy output and feed
wastage of the local Guinea fowl.as.a. result™of the characteristic timid, but very
active, flighty and noisy temperament is hindering the prosperity of the Guinea fowl

industry.

Eventhough, Guinea fowls are known for their resistance to common poultry diseases
such as Newcastle disease, Gumboro and Salmonellosis (Moreki, 2009); Teye and
Gyawu (2000) whiles working on indigenous Ghanaian Guinea fowl argued that, the

bird which is noted for colossal losses are depriving the farmers of the full benefit of
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the bird. The authors concluded that, the most important intestinal parasites hindering
the optimum performance of the birds are Eimeria sp., Ascaridia galli, Heterakis sp.
and Capillaria caudiflata and main external parasites are lice (Damalina sp. and

Argas persicus).

2.5.4 Effects of strains on growth performances

Ashok and Prabakaran (2012) reported significant effect of genetic lines on body
weight in Japanese quail at various ages. ‘Awesearch by Kumari et al. (2008) also
recorded similar observations of thessignificant strainon body weights at different
ages. Also, Varkoohi etal. (2010) reported that strain:had significant influence on the
body weight ef Japanese quail at various stages of growth. However, a recent study by
Mroz et aI.(;016), reported-non=significaniweffect on average body weight of Guinea
fowl and the female birds were heavier than males. Furthermore, a systematic study
by Ojedapo et al.(2012) on two commercial layer chicken strains revealed that, strains
had significantly(p>0.001) influenced body weight. Apata et al. (2014) compared the
growth performance.of duck and Guinea fowl and they concluded that ducks had
significantly higher body weights than Guinea“fowl. Kz;sperska et al. (2011) reported
lower body weights in male "Guinea fowlsythan fémale Guinea fowls. In contrast,
Farugue et al. (2013) reported non-significant effect of genotype on matured body
weight in Bangledesh native chickens. In another study, Kosarachukwu et al. (2010)
investigating the influence of broiler strains on growth rate, reported a significant
(P<0.05) difference among the broiler strains (Ross, Anak and Abor Acres). The same

authors also, found significant differences (P < 0.05) in average feed intake among the

strains. Ross strain consumed the best quantity of feed (179.91g/bird/day), followed
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by Anak (165.05¢g/bird/day) and Abor Acres consumed least quantity of feed (147.72

g/bird/day).

2.5.5 Effects of strains on Reproduction

A research conducted by Awobajo et al. (2009) on two breeds of commercial chicken
layers (Rhode Island and White Leghorn), showed that, there was significant
differences (P<0.001) in the egg hatchability of Rhode Island Red (64.29%) and
White Leghorn breeds (68.61%). The White Leghorn had higher egg hatchability
percentage than Rhode Island Red. in-another study; Obike et al. (2014) worked on
Nigerian indigejnous Guinea fowl by investigating the effects of strains on
reproductive -performance. The authors reported non-significant effect of strain of
birds on fertility and hatchability:. They.eoncluded that, genetics does not affect
fertility and hatchability,  rather | they ‘are ‘Influenced by "management and
environmental factors. Islam et al. (2012) found a non-significant effect of breed on
the hatchability of chicken egos. Ali‘et al. (1993) also indicated non-significant breed
effect on fertility and hatehability of .Rhode Island Red. (RIR), Fayoumi and RIR X
Fayoumi eggs. Obike; et al. “(2014) obtained hatchat;ility percentage of > 70 %
obtained for both Pearl and-Blaek.Guinea.fowl!"strains and percentage fertility of 75-
76 % and 72-90 % for both strains, respectively. The authors made a general
conclusion that, the Black strain had better fertility values than the Pearl. Meanwhile
hatchability values between 73-90 % (naturally mated) and 70-80 % (artificially
inseminated) eggs of different Guinea fowl strains were observed (Fisinin and
Zlochevskaya, 2004). In another study Salahuddin et al. (1990) reported better values
of 80.79 % egg fertility and 71.73 % hatchability of fertile eggs in deshi chicken

(broiler breeders). Dessie and Ogle (2001) reported higher fertility and hatchability
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for the local pure bred than in the exotic breeds of chicken, even though Horst (1991)
found local birds to have a significantly (P<0.05) better hatchability and percentage
fertilities than the exotic ones. Kamble et al. (1996) also found 85% fertility in Indian
full-feathered Kadaknath chicken, 78% in Dahlem Red and 60% in Indian naked neck
and Aseel hen. However, the crosses of those chickens recorded low fertility and
hatchability. Notwithstanding that, percentage fertility and hatchability of eggs of 76
% and 48 % respectively in Nigerian Fulani-ecotype chicken was reported (Fayeye et

al., 2005).

In a recent study by Sola-0Ojo and Ayorinde (2011) on exotic. dominant black strain
crossed with&ulani‘ecotype chicken,the authors reported: significant (P<0.05) effect
of genotype=on fertility andghatehabilitysofseggs. However, rthey indicated non-

significant=(P>0.05) difference in hatch weight of the chicks.

2.5.6 Effects of strains on egg quality

Egg qualities ‘are known:'to be highly influenced.by genetic makeup of the laying
birds. It is reported that, coloured laying birds produced-heavier and bigger eggs than
non-coloured birds (Akram-et"aln2012)..Egg quality“as defined by Hanusova et al.
(2015), is the characteristics of an egg that influences its level of acceptability by
consumers and its hatchability. It is the main factor influencing the price of table egg
and hatching eggs. Weight of albumen, yoik and sheli differ between strains of hens
and thickness of egg shell was also significantly influenced by strain of birds. Monira
et al. (2003) reported a significant influence of breed of laying chickens on egg
weight, egg length, egg width, aloumen height, Haugh unit and shell thickness. And

the authors reported superior performance of white leghorn over Barred Plymouth,
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Rhode Island Red and White Rock layers in term of egg weight, egg width and egg
length. Popovic and Pym(1998) reported a significantly higher egg weight in higher

breast weight line of Japanese quail line than lower breast weight line.

Hanusova et al. (2015), whiles working on Oravka and Rhode Island Red layers,
reported a significant (P<0.01) influence of breed of birds on egg weight, egg width
and egg length, shell thickness, aloumen weight, yolk weight and Haugh Unit. The

authors further stressed thatueg'g weight™ iss gen_etically influenced by egg shell,
.- | — .

albumen and yolk. . ot 8

]
_

Song et al., (EEOOO), in comparing the egg qualities of Guinea fowl, Pheasant, Chukar

by the animal species, wi i recording the highest (84.19) and
ectively.(Song

lowest (79.64')'*;3
|., -~
2.5.7 Effects of stralns-ongﬁ'hass.craagtensncs ool

A study by Khalid et al. (2012) on Sudanese native fowl, indicated that strain had

significant effect on heart, gizzard, fat, liver and shanks weight. Also, Vali et al.
(2005) reported a significant genotype effect on carcass weight, carcass percentage,
breast weight, and femur percentage in Japanese (Coturnix japonica) and Range

(Coturnix ypisilophorus) quails.
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Furthermore, a study by Musa et al. (2006) on two Chinese local chickens (Anka and
Rugao) revealed that, live weight, dressing percentage, liver weight and heart weight
were significantly(p<0.01) influenced by the breed of birds. Karima and Fathy (2005)

also recorded significant difference in live weight between broiler breeds.

Kosarachukwu et al. (2010) reported a significant influence of strain on dressing
percentages and abdominal fat in broiler strains. A study by Jaturasitha et al. (2008)
on carcass and meat qualitygof feur mate genotypes namely: Thai native (TH),
crossbred (Thai native x.Barred Plymeouth Rock; THB), Barred Plymouth Rock (BPR)
and Shanghai (SH) chickens. The authors reported. significant (p<0.05) effect of
genotype on slaughter weight pH of the meat however, they reported non-significant

effect of genetype on dressingpereentage, protein, fat and:imoisture-percentage.

2.5.8 Effects of'sexion growth performances 6f Guinea fowl

Sex is well known to have effect on growth perfarmances of poultry birds. In general,
it is noted that male birds.are heavier than their female counterparts. A systematic
study by Kokoszynskiget al. (2011) on Guinea fowl reygaled that, sex had significant
influence on the body weight of-the birds.. They furthér observed higher body weight
in the females compared to the males. Kokoszynski et al. (2011) also reported
significantly better body weight in female Guinea fowls than males. Ashok and
Prabakaran (2012), reported significant effect of sex on body weight in Japanese quail
at various ages except hatch weight. Shokoohmand et al. (2007) also observed
significant effect of sex on body weight of Japanese quail at different ages. Apata et
al. (2014) reported significantly higher body weights in male ducks than female

ducks; however, the authors found a higher body weight in Guinea hens than Guinea
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cocks. They concluded that female Guinea fowls possess these features for flight and
breeding purposes. Khalid et al. (2012) also reported higher body weight in male

Sudanese native fowl than females.

2.5.11 Effects of sex on carcass characteristics of Guinea fowl

A comparative study by Schneider et al. (2009) on effects on sex on carcass
composition of broiler birds, indicated that males had higher percentages of carcass
protein and ash than females (19.9% and“2.5%; 19.2 and 2.3%, respectively), and
females had significantly: more carcass-fat.than males (1.0, 9.0% respectively). Also
Khalid et al. (2012) found significantly higher carcass.values (heart, gizzard, fat, liver
and shank weights)"in, male than female in Sudanese native -chiicken. However, fat

deposition.in- ferale birds-suppesed to beshigher than.that in®males due to some

physiologicai and behavioural aspects (Zerchdaramet al., 2004).

Furthermore, Kokoszynski et al. (2011) also reported a significantly higher dressing
percentage, carcass content, breast musele and abdominal fat in female Guinea fowls
than male birds. A studyﬁby Gérski (1992) in poultry, in.dicated that female birds have
better dressing percentages-because.ofits associatedilower slaughter waste and giblets
in the female body. Minvelle et al. (1999), observed significant effects of the sex on
carcass fraits in Japanese quail. In a recent study conducted by Charati and
Esmailizadeh (2013) on comparing the carcass characteristics of male and female
Japanese quail, the authors observed a significantly higher carcass values in females
than males. Also, Musa et al. (2006) reported a significantly (P<0.01) higher live

weight, carcass weight, liver weight in male than in females in Chinese local chicken.
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2.5.12 Effects of generation on growth performances of Guinea fowl

In a comparative study of parental, first filial and second filial generations in Japanese
quail; second generation had the best body weight than the parental and first
generations (Hussain et al., 2013). Likewise, Khaldari et al. (2010) noted significant
body weight in selected Japanese quails than non-selected birds. Khaldari et al.,
(2010) reported a significant genetic improvement of body weight as 9.6, 8.8, and 8.2
g in generation 2, 3, and 4 respectively, in Japanese quails. Akram et al. (2012);
Varkoohi et al. (2010), indicated significani(p<0.05) differences between two
generations (GO and G1) of Japanesesquail being selected, for higher four week body
weight throughwmass. selection procedures. Also, Hussain et.al. (2013) observed, a
significantly higher,body weight gain‘in generation 2'thapin genération 1 in Japanese
quail. Moreever, they reportedssignificantsinfivuence of.generation of birds on feed
intake; where second filial generation had a better feed intake than the parental
generation due to the increase In body weight of the second filial generation birds.
Khaldari et al. (2010) also reported better feed intake in selected lines than non-
selected lines of Japanese quails. Theysfurther stressed that,feed efficiency was better
in selected lines thamsunselected lines. In a recent study*by Hussain et al. (2013) on
different generations of dapanesesquail,.theysconcluded that, there was a significant

improved feed conversion ratio (2.30) in‘generation 2 than in generation 1(2.35).

2.5.13 Effects of generation on Reproduction of Guinea fowi

A research conducted by Anjum et al.(2012) on Desi local chickens over four
generations, indicated that generations 1, 2, 3, and 4 birds had a significantly better
egg production abilities than their parental generation birds. Also, Sahota et al.

(2003) also reported significant (P<0.01) drastic improvement in egg yield of desi
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chicken in generation one compared to their parents. However, Anjum et al.(2012)
reported non-significant influence of generation on egg size in indigenous desi

chickens.

2.5.14 Effects of generation on egg quality of Guinea fowl

Egg and its qualities are well noted to be influenced by both genetic and non-genetic
factors; of which generation of birds is no exception (Washburn, 1990). Kumari et al.
(2008), reported S|gn|f|cant (f<p'!it cﬁlﬁetﬁwcsﬁ among the generations Japanese

quail for external and.m-ternal egg quali aits a':d-'p.d'rcentage albumen, yolk and

shell, but not fu.r quall ' S reported S|grp;|cantly (P<0.01) higher

ngf@:yolk diameter, yolk

e
Tﬁﬁl_ generation compared to first filial

generation. A research by Khaldari et al. (2010) reported non-significant(P>0.05)
influence of first filial generation; however from generation 2 to 10, there were

significant(P<0.05) influence on carcass traits such as carcass weight and breast

weight in Japanese quail.
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2.5.16 Effects of season of hatch on growth performances of Guinea fowl

Reem and Cahaner (1999) reported a negative influence of high temperature on
growth rate of poultry and this negative effect is more prominent in fast growing
birds. In a comparative study on chicken by Ashok and Prabakaran (2012), the
authors recorded significant (P<0.05) effect of season of hatch on body weights and
the authors concluded that effect of season of hatch might be due to the variation in
environmental conditions between the hatches. Also, a systematic study by Hani et al.
(2011) on chicks hatched at different seasonss(Autum, Spring and Summer), found a
significant effect of season of hatch-ensbody weighi of the birds at various ages of
growth. The authors concluded that, these seasonal effects.may be due to climatic
effects, heat stress, as well as, on the'health and feed‘consumption’ of chicks.

In anothersstudy, Eberhart and Washburn (1993) reported that the effect of heat-stress
was more prominent in fast-growing commercial broiler stocks than in non-selected
broiler lines. However, Leenstra and Cahaner (1991) found influence of heat stress on
broiler lines selected.for traits other than growth rate. Natural heat stress also reduces
growth rate. A study®en commercial Arbor Acres broil:ars that are reared extensively
to sexual maturity and twe hatehes.were. produced; “in spring and summer, it was
concluded from the study that body weight of chicks at 4 week of age was
significantly higher in spring than in summer (Settar et al. 1999). Plavnik and Yahav
(1998) indicated a negative association between body weight of chickens and an

increase in temperature.

Dry season couple with abnormal temperatures are reported to decrease feed intake

and feed efficiency of broiler chickens (Plavnik and Yahav, 1998). Veldkamp et al.
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(2005) explained a significantly (P<0.05) better feed intake among birds that were
subjected to low temperature throughout the rearing period than those exposed to high
temperatures. In another study, where Veldkamp et al. (2000) compared feed
conversion ratio (FCR) of turkey subjected to different seasons, the results revealed
feed conversion ratio to be better in turkeys that are under high temperature treatment
as opposed to the ones on low temperature. In contrast, the study by Veldkamp et al.
(2005) revealed a better overall feed gain ratio on birds raised on low temperature

compared to those on high temperature.

2.5.17 Effects of season 0f hatch on.Reproduction

Seasonal changes is'well-noted for its'influences on'‘the reproductive performances of
poultry birds=mainly especiallysfertility andshatchability values of-eggs (Babiker and
Musharaf;#2008). Jesuyon and Salako (2013) also reported a significant seasonal
effect on fertility and hatchability of eggs In Bovan Nera and Isa Brown Nigerian
local chickens. Late-wet season recorded the highest fertility and hatchability than
early wet, early dry.and late dry seasens-In both genotypes (Jesuyon and Salako,
2013). Also, Jayarajai (1992) reported a significant seasonal effect on fertility of
eggs; where he noted that,the*highest.egg-fertility'was found in white leghorn and
White Rock during the cold season and Rhode Island Red during the summer. Ozcelik
et al. (2006) reported significantly higher percentages of hatchability and fertility of
eggs from chickens that are raised in winter than those raised in summer. Garces et al.
(2001) reported negative effects of high temperature on egg production, egg weight in
chicken. However, in another study, Persia et al. (2003) explained that heat stress

(high temperature) had no significant effect on egg production in chicken.
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2.5.18 Effects of season of hatch on egg quality

According to Kumari et al. (2008), season of hatch had significant influence on
internal and external egg qualities of Japanese quail. The hens of hatch 7 produced
significantly heavier eggs and consequently recorded higher means for egg weight
(14.37 g), egg length (34.80 mm), egg width (27.36 mm), albumen weight (8.16 Q)
and yolk height (11.62 mm), while the birds of hatch 8 recorded superior mean shell
weight (1.23 g), yolk weight (5.06 g) and percentage yolk (37.37). The significant
differences among hatches for.eggquality traitsq4nay be attributable to the variations
in environment as_the_hatches weresspread over a-period of two years. Moreover,

Marshaly et al. (5004) reported a negative effect of high temperature on egg quality.

|

2.5.19 Efiects of season ofthatehion earcass eharacteristics

Seasonal changes significantly affect the carcass parameters in poultry birds. Charati
and Esmailizadeh (2013) reported significant influence of season on dressing
percentage, liver weight and heart weight in Japanese quail.- An increased breast
weight in chickens#wgre_ recorded among chickens kgpt during the raining season
where temperatures were. low tempared.to reduced breast weight reported in during
the dry season where temperatures were high (Aksit et al., 2006). Also, Rajini et al.
(2009) reported lower weights of the liver, gizzard and intestines in chickens during
hot seasons compared to that recorded during cool seasons. However, Bianchi et al.(

2007) indicated non-significant effects of season on chemical composition of the

chicken carcass except the crude fat content, which was significant.
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2.6  Breed

Breeds of animals are those animals in the same class with the same general physical
features such as body shape, feather colour, toes number and feathered or unfeathered
shanks as a result of their genetic makeup. Breeds are further subdivided into varieties
(strains), based on plumage colour, comb type, and the presence or absence of a
beard. For instance, the indigenous Ghanaian Guinea fowl breed (Numida melagris)

has the varieties (Strains): Pearl, Lavender, Black and white Guinea fowls.

2.7 Non-genetic factors

Non-genetic factdrs are.those environmental factors'that are easy to measure (Annor
et al., 2012).=These factors among others include generation-of' birds, sex, age and
season of hatch. It Is ideal togmake comparisens between animals before selecting
animals especially when the emphasis is on selecting animals to be used as parents for
the next generation. Hence for efficient genetic gain, performance of the bird in
relation to specific trait should be estimated for possible known non-genetic factors
that may prevent the trait from its_full expression. Non-genetic factors are either
discrete or continuomis;, they are estimated using statist;cal models that best describe
the environmental factors that"best.influence the trait of interest. For instance non-

genetic factors that may influence the body weight of a bird include sex, season of

hatch, management level and type of housing system.

2.8 Estimation of non-genetics factors
Ideally, models are used in estimating non-genetic factors. The model takes into
account all other factors that might influence the trait of interest. Least square analysis

is also used to estimate non-genetic factors. Once environmental factors are obtained,
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data can be corrected for these factors and genetic effects and parameters can be

estimated (Willis, 1991).

The statistical models commonly used in animal breeding are linear models, with the
set of factors being assumed to additively affect the observations. Linear models are
preferred because most economically important traits are linear in nature (Meyer,
1998). In modern animal breeding, non-linear models are being used to evaluate traits
that exhibit categorical phenatypes (Ducrocg, -4997) and covariance functions are

used in the analysis offlongitudinal datas(Meyer, 1998).

2.9  Breedix'Non-genetic factors'on traits

The term genotype by environment. (G X E)sinteraction is most-«commonly used to
describe situations where differentfgenotypes (e.g. breeds, lines, strains) respond
differently to different environments. These differences in genotype response not only
include changes in mean performance, but also include variability in the performance
of different " genotypes (Sheridan, 1990).- In the" presence of significant G x E
interactions, some genotypes might be more affected bysthe environment than others,
leading to a change in the ranking-of.the.genetypes from one environment to the other

(Mathur, 2003).

2.9.1 Effects of breed x Season interactions on growth

A research by Jesuyon and Salako (2013) on two exotic strains of chicken, indicated
significant (P<0.05) interaction between genotype and season in body weights of
birds. Likewise, Ajayi and Ejiofor (2009), also reported a significant genotype and

sex interaction effects on body weights in two exotic broiler strains. Furthermore,
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Settar et al. (1999) reported significant influence of genotype x season interactions on
body weight gain, body weight and feed conversion ratio in commercial broilers.
Again, Benyi et al.(2015) reported significant genotype x sex interaction effects on
49-day body weight, body weight gain, feed intake and mortality rate in broiler.

However, Adebambo et al.(2006) reported non-significant influence of breed and

season interactions on growth performance of birds.

2.9.2 Effects of breed x Seasorgintéractionssorreproduction

Yakubu et al. (2007) reported significant. genotype-bysSeason interaction effects on
egg production iffschicken. Olawumizand Dudusola (2010). reported non-significant
influence of ‘genotype by housing system of bird egg preduction whiles Yakubu et

al.(2007) indicated otherwise.

Olawumi and Salako, (2012) reported that season of hatch x breed interactions
significantly influence hatchability 'of eggs. Olawumi (2007) observed significant
breed x season‘interaction effects on egg, production, fertility and hatchability rates.

Egg weight of turkeywas significantly (P<0:01) ianL.Jenced by the interactions of
breed and season (\Wondmeneh'eeal..2016).pSharifi et al. (2010) observed significant
influence of temperature and genotype on egg production, fertility and hatchability.
Also, Olawumi (2015) reported significant (P<0.01) strain x season effect on fertility
of breeder cocks. in addition, Jesuyon and Salako (2013) reported significant
influence of genotype by season interaction on hatchability of egg set and body

weight.
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2.9.3 Effects of breed x Season interactions on egg quality

Islam et al. ( 2002) reported non-significant interaction effect of season and strain for
egg weight, egg shell thickness, albumen weight, aloumen height, yolk weight and
yolk height; however, the authors reported significant (P<0.01) difference on egg

shell weight.

2.9.4 Effects of breed x Sex interactions on Carcass traits

Interaction of breed by sex is ranking of breeds and sexes on a scale of performance in
respect to those traits'measured. In.ansexperiment‘eonducted Ojedapo et al. (2008),
the authors observed non-significant strain x sex interactions on carcass traits such as
proportions of total. muscle, total meat, shank, thigh-and drumstick weights of broiler
chickens. Their observation indieated that.there,was absence ofijeint effect of breed
and sex om birds’ performance. Olawumi et al (2012) also reported non-significant
breed x sex interactions on abdominal fat. However, Ajayi and Ejiofor (2009) whiles
working on broiler breeds reparted significant genotype x sex effect on live weight
and body linear measurements.. Likewise, Ojedapo.et al. (2008) found significant sex
x diet interactions ‘@Rgcarcass fat and boneless carcas.s (meat) but an insignificant
breed x sex interactions en-dressing%..Also©jedapo et al. (2008) found a significant
breed x sex interactions on heart weight. Furthermore, Benyi et al. (2015) stressed
that, genotype x sex interaction effects significantly influenced carcass, breast, back,
wing, leg, and liver weights. According Karima and Fathy (2005), interactions of
breed x sex did not significantly influence fat content of chicken carcass. The
interaction effects of varietyxsex were significant (P<0.05) on body weight, large

diameter and length of the tarsus and on the comb length in chicken (Moula et al.

2013).
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CHAPTER THREE

3.0 MATERIALS AND METHODS

3.1 Location and time of study

The study was carried out at the Poultry Section of the Department of Animal Science
Education, University of Education, Winneba, Mampong-Ashanti campus, Ghana,
from April, 2015 to March, 2016. Mampong-Ashanti lies in the transitional zone
between the Guinea savanna zene of the northsand the tropical rain forest of the south
of Ghana. The climatic, vegetation-and demographic €haracteristics of Mampong-

Ashanti have beefidescribed by Ghana Districts (2006).

Essentially, Mampong-Ashantighies betweendlatitude 07°.04° north and longitude 01°
24’ west with an altitude of 457m above sea level. Maximum and minimum annual
temperatures recorded during.the study period were 30.6°C and 21.2°C, respectively
(Meteorological Service Department, 2015). Rainfall in the district is bimodal,
occurring from April to July (major rainy Season) and.again-August to November
(minor rainy season)pwith about 1224mm per annum.. The dry season occurs from

December to March.” The" Vegetation..is wstransitional savanna woodland, which

guarantees proper poultry keeping.

3.2 Sources of feed ingredients and experimentai birds

The feed ingredients used in the experiment that is maize, tuna fish, soya bean, wheat
bran, premix and salt were bought from a commercial feed supplier, Agricare Ghana
Limited, Kumasi and formulated in The Feed Unit of The Animal Science Farm for

optimum growth and performance in Guinea fowl breeders.
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The experimental birds (Guinea keets) at day-old were obtained from Akate Farms at

Kumasi.

3.3  Experimental Birds and Design

Data were collected on 603 local Guinea fowls to estimate average values of traits.
Four strains of local Guinea fowls: namely Pearl, Lavender, White and Black were
used. Three non-genetic factors were considered: season of hatch (Major raining

season and Minor raining season), generation of bird (parental generation and First

.- r- N _Em

filial generation) and sexf(MaIe and Female) of bird.=Coampletely Randomized Design

was used in the s’(udy. .

3.4 Managementof Exp

34.1 Egg?:ollection and

A total of 1176 eggs were 0B = fipong College of Agriculture Guinea

Dy Morekl and Mack (2013), in the

morning in c?)'*lners Which were cushioned o avoid breal or shaking. Cracked

Fowl Unit. Eggs were colle

and dirty eggs wefeydiscarded during egg coIIectiqnﬂ Each egg was identified

individually with a mark_er'beio i ation and" thereafter weighed using an
. i

electronic weighing scale. Eggs were incubated at 37.5-37.8 C and 60% relative

[ | u

humidity for 28 days (Tebesi et al., 2012). Candling was done at 14 days after egg set

to determine fertile and unfertile eggs.

3.4.2 Housing of Experimental birds
Birds were brooded for 6 weeks (Teye and Gyawu, 2002) before transferred to a deep

litter floored house each of size of 49.9m x 8.17m x 2.48m. Each room had thirty
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cages each of size 3.15m x 0.99m x 2.12m. They were individually caged at the ages

of three and four months respectively of size 0.68m x 0.595m x0. 44m.

Table 3.1 Composition of feed used in the experiment

Ingredients Stage of Bird
Starter (kq) Grower(kg)  Breeder(kg)

Maize 57.5 58 53
Wheat bran 11 21 20
Soya bean meal 8.5 5 8
Tuna 1L | 6 4
Russia fish 9 7 3
Oyster shells 15 15 7.5
Calcium 0.5 0.5 0.5
Vitamin Premix 05 0.5 05
Salt 0.5 0.5 0.5
TOTAL 100 100 100

Source: Annor'et al. (2013)

3.4.3 Feeding and Watering

Birds were then maintaified.at ambient temperaturessbetween 21°C and 30°C until the
end of the experiment. Feed (Table 3.1) and water were supplied ad libitum. Day old
keets were fed ground maize in flat feeders followed by a starter ration from day 2
until 6 weeks of age. This was followed by a grower ration from 6 weeks of age until
21 weeks of age, and then a finisher feed until the end of the experiment. The starter
ration contained 22% crude protein and 2,950 Kcal ME/kg diet. The grower ration
contained 14% crude protein and 2,800 Kcal ME/kg diet, and the finisher ration

contained 17.5% crude protein and 2,800 Kcal ME/kg diet (Annor et al., 2013).
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3.5  Data collection
The parameters that were measured comprised growth, reproductive, egg qualities and

carcass characteristics.

3.5.1 Growth parameters
The following growth parameters were measured: Initial body weight (g/bird), final

body weight (g/bird), daily feed intake (g), total feed intake (g), daily weight gain (g)

and feed conversion ratio. - ¥ '||_ f-"; =,
» - Mg

-.
3.5.2 Feed ints_l'e
F
The birds vLé:l!'ca :

intake trial period. The 6 months body weights were also taken. The final weight gain

of each bird was then calculated by subtracting the initial weight (6 months body

weight) from their final weights (8months body weight). Arithmeticaily,

Weight gain (g) Final weight (g) — Initial weight (kg).

Mean weight gain (kg) = Final mean weight (kg) — Initial mean weight (kg).
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3.5.4 Feed conversion ratio
Feed conversion ratio is the ratio of the total weight gain in g throughout the
experimental period to total feed intake in g. It was expressed as gain to feed ratio.

That is,

Total feed intake(g)
Total weight gain (g)

FCR=

3.5.5 Reproductive parameters
The reproductive parametefs _studied _ were: T-I_—Ia_tch weight, Fertility% and

Hatchability%. Hatch Weight.was obtained by weighing birds at day old using a

electronic sensitive weighing scale. . 1 s
The percengz;ée fertility was 3 3ssing the total number of fertile eggs

as a percer.\tage of the total Dwever, the percentage hatchability

was determined by expressin erof eggs (Guinea keets) hatched as a

percentage of umber 0 0 i
5 * Total number of fertile eggs’ lﬁ?
YoFertility = x 160
pIotal numberefeggs set -
| u r-— ' . § - ¥
N Total nimbeér of Guinea Keets hacthed
% Hatchability = x100

Total number of fertile eggs

3.5.6 Egg Characteristics

Egg characteristics measured were egg weight, shell weight, shell thickness, yolk
weight, albumen weight, yolk height, aloumen height and Haugh Unit. The weights
of the eggs were determined with the aid of an electronic sensitive scale adjusted to
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the nearest 0.01 g. The internal traits measured were yolk weight, yolk height, yolk
diameter, albumen weight, aloumen height, albumen diameter. The above mentioned
internal qualities were determined by cracking and breaking gently each into a clean
petri dish and measurements were taken with the aid of a venier calliper sensitive to
0.01 mm. Shell weight was calculated as the difference between the egg weight and

the weights of yolk and the albumen.

Micrometer screw gauge wassused. to determine, the shell thickness from the broad
end, narrow end_and.the middlegofgthe shell®sand the average of the three
measurements was-taken as shell thickness in millimetre.
The Haugh Unit values were calculated for individual egg using*the Haugh equation
(Monira et al, 2003): HU = 100deg (H — 1w’’’ + 7.6)
where:

HU — Haugh Unit

H —observed height of aloumen in mm

W — weight of egg in g

3.5.7 Carcass characteristics

The birds per strain were sampled for the carcass analysis. Before slaughtering, the
birds were starved overnight but had free access to water. After slaughtering,
carcasses were gutted and weighed. The foliowing carcass parameters were studied:
Live weight, dressing percentage, weight of heart, weight of lungs, weight of liver,
weight of kidneys, intestine with content, and intestine without content. Biochemical

analysis of carcass was done at Biochemistry laboratory of Kwame Nkrumah
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University of Science and Technology on the following parameters: Moisture %,

Protein %, Fat%, Ash%, Carbohydrate%, pH and Energy KJ content of the meat.

3.6  Statistical analysis
Data were analyzed with the General Linear Procedure (GLM) of SAS. According to
the model:

Yijkim = u+Bi+Gj+Hk+Si+(GS)ji + (BG)ij+(BH)ik+(BS)it + (SH)kj + (BH)ik + €ijkim

Where: S 4 5
Yijkim = Observatiorr:lﬁ J ahnﬁl in the'l‘”'.s:lrail iﬁ“‘ generation of i sex, hatched
in k™" seaso 5 ;f..-
“ m
S
Bi |'j-_ ixe
i
Gj :L
Hk_
-.
Sy
(GS)it = r
(BG)i
(BH)ik =r
hatch
.
By MY th oo th
(BS)i = random effect Oft raction between i strain and 1" sex

(SH); = random effect of the interaction between I sex and j" season of
hatch

gijkim = random error
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CHAPTER FOUR
4.0 RESULTS
4.1  Effects of Breed on Growth Performance of Guinea fowl
4.1.1 Effects of strain on body weight
Table 4.1 shows effect of strain on body weight. Strain had no significant (p>0.05)
influence on 6 months body weight, 8 months body weight; however, total weight

gain and daily weight gains were significantly (p<0.05) influenced by strain of birds.

Lavender had the highest totakweight gain‘than-Black, White and Pearl Guinea fowl.

Likewise, Lavender had.better daily.weight gain, than-Black, \White and Pearl.

Table 4.1: Eiffect of Strain and Non-genetic factors on Body weight and Weight

|

gain .
Generation 6MBW SMBW TWG DWG
Parental 1407.58+15.642 4554.39%18:89  146.8+9.96 2.57+0.174
First filial 1298.18+13.42 1589.00%15:95, 290.82+8.55 5.103£0.150
P-values <.000% 0.0790 <.0001 <.0001
SEX
Female 1415.43+14.20 1652.60+16.88 . 237.17%£9.05 4.16+0.158
Male 1290.33+12.63 1490.79+15.015 - 260.45%8.05 3.42+0.1413
P-values <.0001 n <.0001 <.0001 <.0001
Strain
Black 1335.797+19.84 1550:455+23.56 214.657+12.64 3.765%0.221
Lavender 1356.416+15.28 1596.99+18.16  240.575+9.73  4.220+0.17
Pearl 1353.221+11.14 1560.48+13.25  207.265+7.10  3.634+0.124
White 1366.106+23.63 1578.86+28.09  212.757+15.06 3.731+0.264
P-value 0.707 0.137 0.0038 0.0037
SEASON
Major Rain 1335.221+9.651 1558.526+11.47 223.204+6.151 3.916%0.107
Minor Rain 1370.549+22.41 1584.872+26.63 214.323+14.28 3.759+0.250
P-value 0.1549 0.3719 0.5702 0.5710

6MBWT= 6 months body weight, SMBWT= 8 month body weight, TWG= Total weight gain, DWG=
Daily weight gain, DFI= Daily feed intake, FCR= Feed conversion ratio
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The interaction of Generation x Sex and Generation x Strain significantly (p<0.05)
affect 6 months body weight, 8 months body weight, total weight gain, total feed
intake and feed conversion ratio (Table 4.3). Likewise, the interaction of Sex x Strain
significantly (p<0.05) affected 6 months body weight, 8 months body weight, total
weight gain and total feed intake (Table 4.3). However, Strain x Season had no
significant (p>0.05) effect on 6 months body weight, daily weight gain, total feed

intake and feed conversion ratio (Table 4.3).

4.1.2 Effects of straipgmFeed intake and feed eanversion ratio

Total feed intake“and daily feed intake ‘were significantly (p<0.05) influenced by
strain of birds (Table 4.2). Black recorded the highest total feed intake than White,
Pearl and Lavender strains. Likewise, daily feed intake'was highest in black, white,
pearl and lavender.

Table 4.2: Effect of Genetic and.Non-geneticfactors on Feed intake and Feed
Conversion ratio

Generation TFI DFI FCR
Parental 4150:769+81,53 72.820+1.43 2(:55%1.42
First filial 4394.73+67.4 61.31141°184 151455+1.181
P-values <0001 <.0001 <.0001

Sex

Female 3642.14+72°2% 63:89%1.26 21.335+1.264
Male 4003.38+70.59 70.235+1.23 21.674+1.235
P-values <.0001 <.0001 0.7865

Breed

Black 3945.0+114 69.22+2.00 21.866+1.99
Lavender 3575.088+79.88 62.72+1.40 19.732+1.39
Pearl 3849.903+59.17 67.54+1.03 22.243+1.03
White 3920.306+134.89 68.77+2.36 22.177+2.36
P-value 0.0032 0.0032 0.3955
Season

Major Rain 3827.91+50.81 67.15+0.89 20.750+0.889
Minor Rain 3817.59+110.27 66.97+1.93 22.259+1.929
P-value 0.9310 0.9311 0.4696

TFI=Total feed intake, DFI=Daily feed intake, FCR= Feed conversion ratio
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Table 4.3: Interaction effect of Strain and non-genetic factors

FACTORS 6MBWT 8MBWT TWG DWG TFI DFI FCR

Generation*Sex <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.017

Generation*Strain  0.048 0.0036 0.0750  0.075 0.0006 0.0006  0.504

Sex *Strain 0.0076 0.0553 0.8940 0.894 0.0085 0.0085 0.906
Sex *Season 0.2410 0.7306 0.0170  0.017 0.891 0.8912  0.260
Strain*Season 0.1138 0.4899 0.1048 0.104 0.761 0.7616  0.653

6MBWT= 6 months body weight, SMBWT= 8 months body weight, TWWG= Total weight gain, DWG=
Daily weight gain, DFI=Daily feed intake, FCR= Feed conversion ratio

4.2  Effect of Non-GenetiglFacters onsGrowih Perfermances

4.2.1 Effects of Sex on body weight

Sex had significant (p<0.05) effect on 6 months:body weight, 8 months body weight,
total weight gain and daily weight gain (Table 4.1). At 6 months, female birds had a
higher body weight than males. Also,.8 months body weight was found to be better in
female than in male*bikd. Furthermore, total weight gain and daily weight gain were

higher in females than in‘males (Table4+i):

4.2.2 Effects of Sex on feed intake and feed conversion ratio
Sex had significant (p<0.05) influence on total feed intake and daily feed intake. Male
birds had a higher total feed intake than female birds. Likewise, daily feed intake was

higher in male birds than in female (Table 4.2).
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4.2.3 Effects of Generation on body weight

Generation had significant (p<0.05) influence on 6 months body weight, total weight
gain and daily weight gain. However, 8 months body weight was not significantly
(p>0.05) influenced by generation. At 6 months, the parental generation had a better
body weight than the first filial generation. Meanwhile, first filial generation recorded
a higher total weight gain than parental generation. Also daily weight gain was higher
in first filial generation than the parental generation (Table 4.1).

L™
.- .r\ — o l. .
4.2.4 Effects of generaiion on feeddniake and feed-Canversion ratio

Generation had;significantly (p>0.05) influenced feed intake, (total feed intake and
| § i

daily feed int.ake) and feed conversion ratio. First fiffal generéijc_ln had a higher total

feed intake cempared to parenie aily. feed intake was higher in parental

generation-tﬁan filrst filial

425 Effects of season o

Season had nﬂhnificaﬁt(mo. f n 6 -months bo ight, 8 months body

weight, total weightlgain and daily weight gain(Table 4.2).
= r__ T . ¥ X - 2 x
S g i

4.2.6 Effects of Season on feed intake and feed conversion ratio
Season had no significant (p>0.05) influence on total feed intake, daily feed intake
and feed conversion ratio. However, major rainly season had a higher total feed intake

than minor rainly season (Table 4.2).
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4.3  Effects of strain and non-genetic factors on reproduction of Guinea fowl
4.3.1 Effects of strain on fertility, hatchability and Egg weight

Table 4.4 shows fertility and hatchability as affected by strain. Fertility and
hatchability of eggs were significantly (p<0.05) influenced by strain of birds. Pearl
had the highest fertility compared to black, lavender and white. Also, hatchability was
highest in pearl compared to black, lavender and white. Egg weight was not

significantly (p>0.05) influenced by strain of bird (Table 4.4).

Table 4.4 Effects of straingand non-genetic factos on reproduction

Strain Ego weight Fertility Hatehability
Black 23.82+0.66 59.36+4.8 25.72%5.09
Lavender 24.42+0.26 58 L3NS 18.83%3.98
Pearl 24.99+084 66.77£1.93 27.29%2.04
White 23.53+0.42 56.83+4.59 12.50+4.87
P-value 0.20 0.056 0.023
Generation

Parental 40.09%0.66

First filial 35.45+0.56

P-value <.0004

Season

Major Season 24.36+0.30

Minor Season 24.02+0.40

P-value 0.424

4.3.2 Effect of Generation and Season on Egg weight
Generation significantly (p<0.05) affected egg weight. Parental generation had a
higher egg weights than the first filial generation. Season had no significant (p>0.05)

influence on egg weight (Table 4.4).
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Strain had no significant (p>0.05) effect on live weight and dress weight (Table 4.5a).

However, intestine weight was significantly (p<0.05) influenced by strain of birds.

Table 4. 5a Effects of strain and non-genetic factors on Carcass Characteristics

Factor

Generation Live weight  Bled Dressed Breast Wing Head weight
(9) weight (g)  weight(g)  weight (g) weight(g)  (g)

Parental 1429.1+34.72 90.99+1.24 58.95+3.25 20.11+0.73 4.33+0.12 2.58+0.07

First filial 1291.2+60.14 94.04+2.15 91.32+5.14 22.66+1.26 5.36+0.21 2.67+0.13

P-value 0.057 0.23 0001 0.093 0.0003 0.566

Sex

Female 1370.2+45.93 * 91.70£1.64 74.24+43%, s21:15+0.96 4.67+0.16 2.25+0.10

Male 1350,2:t45.93- "193:34+1:64 " 76.03%4.31 21:62+0.96 5.02+0.16 3.00+0.10

P-values 0.74 0.452 0.753 0.712 0.1165 <.0001

Strain

Black 1369.27£626™ 94.79+2.24 "517.67+5.87 1 21135+1:82, 4.75+0.22 2.58+0.13

Lavender 1342.39%62.6 92.46+2.24 70.20+5.87 20:f6+1.32« 4.82+0.22 2.66+0.13

Pearl 1389.27+£62.6 93.25+2.24 70.87+5.87 21.89:+1.32%* 4.82+0.22 2.58+0.13

White 1339.89+62.6 * 89582124 81'81%¥5.87 21753132 .4.98+0.22 2.68+0.13

P-value 0.927 0.396 0.418 0.935 0.880 0.926

Table 4.5b: Effects of strain‘and'non-genetic factors on Carcass Characteristics

Factor
Generation  Neck(g) Thigh(g) Heart(g) Gizzard(g) Intestine(g) Whole Crop(g)
Parental 3.9240.10. "85:39+0.21  0.57+0.02 1.40+0.07 1.684+0.06  1.95+0.164
First filial 4.35+0.18 10.19¥0"8=mp:0:56+0104 1.97+0.13 1.726£0.11  0.52+0.28
P-value 0.0543 <.0001 0.294 0.0011 0.7407 0.0002
Sex
Female 3.90+0.14  7.65+0.28  0.42+0.03 1.775+0.1 1.83+0.08 1.68+0.217
Male 437+0.14  7.92+0.28  0.65+0.03 1.603+0.1 1.574+0.08  0.79+0.217
P-values 0.020 0.483 <.0001 0.2105 0.00227 0.0042
Strain
Black 4.19+0.19  7.60+0.3 0.57+0.04 1.58+0.13 1.795+0.11  1.517+0.296
Lavender 3.79£0.19  8.062+0.3  0.513+0.04  1.79+0.13 1.561+0.11  1.548+0.296
Pearl 4.04+0.19  7.90+0.3 0.497+0.04  1.74+0.13 1.926+0.11  1.187+0.296
White 451+0.19  7.58+0.3 0.573+0.04  1.63+0.13 1.537+0.11  0.712+0.296
P-value 0.079 0.767 0.428 0.6675 0.0473 0.1606
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Pearl had the highest intestine weight, followed by black, lavender and white (Table
4. 5b). Strain had significant (p<0.05) influence on moisture, fat and carbohydrate.
The carcass of pearl had the highest moisture content than black, white and lavender.
Lavender recorded the highest fat, followed by white, black and pearl. White had the
highest carbohydrate content followed by lavender, black and pearl (Table 4.8). Also,
strain significantly influences the ash%, pH and cholesterol% content of the carcass.
Pearl strain had the highest ash% and White strain had the least Ash% content. The

highest pH and cholesterol% were obtained inithe lavender strain of birds (Table 4.8).

4.5 Effect oijon-genetic factors;on carcass characteristics

45.1 Effectsiof sexon carcass characteristics

Live weight*and dressing percentage weresnet. significantly (p>0:05) influenced by
sex of birds(Table 4.5a). However, head and heart weights were significant (p<0.05)
(Table 4.5a & 4.5b). Male birds had a higher head weight than female birds. Heart
weight was higher in male than in female. Sex had significant (p<0.05) influence on
moisture, fat and energy, Protein, Ash.and Cholesterol content of carcass. Female
birds had higher maisture content than male birds. Ma]e birds had a higher fats and
protein content than female-birdspthe energyscontent-was higher in male birds than in

female birds. However, ash and cholesterol content were higher in female birds than

in male birds (Table 4.8).

4.5.2 Effect of generation on carcass characteristics
Generation had significantly (p<0.05) affected live weight, dress weight and wing

weight. The interaction of sex x strain was significant on live weight. Parental
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generation had a better live weight than first filial generation. Dress weight was

higher in first filial generation than parental generation (Table 4.5a).
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Table 4.6 Interaction effects of strain and Non-genetic factors on carcass

Factors Live Dress Wing (0) Head (q) Neck (g) Shank (g) Thigh(g) Intestine (g) Live (g)
weight(g)  weight(g)
Generation*Sex 0.078 0.100 0.0229 <0.0001 0.018 0.0066 0.187 0.314 0.0522
Generation*Strain 0.344 0.331 0.310 0.081 0.01 0.432 0.69 0.0016 0.21
Sex*Strain 0.044 0.088 0.545 0.126 0.03 0.045 0.07 0.049 0.93

Table 4.7Interaction effects of strain and Non-genetic factors on Biochemical properties of Carcass

Factors %moisture %oprotein  %fat Ash Carbohydrate® pH Energy  Cholesterol
Generation*Sex <0.0001 <0.0001 <0.0001" "<Q.0001  0.0006 <0.0001 <0.0001 <0.0001
Generation*Strain ~ 0.0004 <0.0010 <0.0001 <0.0Q01™J" 00216 <0.0001  0.0005 <0.0001
Sex*Strain <0.0001 0.0004 0.055 <0.0001 0.0493 <0.0001 0.1452 <0.0001
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Table 4.8: Effects of strain and non-genetic factors on biochemical composition of Guinea fowl carcass

Factors

generation  Moisture Protein %  Fat% Ash% Canbohydrate pH Energy KJ Cholesterol
% % %

Parental 74.76+£0.08  13.16+0.08 2.995%0.03+ 1.54+0.04 7.53+0.046 4.29+0.02  459.20+2.56 2.28+0.30

First filial 74.76£0.08  13.16+0.08 2.995+0.03  1.54+0.04' 7.53%0.046 4.29+0.02  459.20+2.56 2.28+0.30

P-values 1.00 1.00 1.00 1.00 1:00 0.919 0.139 1.00

SEX

Female 74.96+0.08 12.90+0.08 2.87+0.037 1468£0.04 « #557+0.042 4.26+0.20  447.36x2.56 2.37+0.030

Male 74.55+0.08 13.43+0.08 3.11+£0.037 1.47+0.04 " 7.48+0.042 4.33+0.20  465.58+2.56 2.20+0.030

P-values 0.0009 <0.0001 <0.0001 0.0002 0.138 0.0229 <0.0001 0.0004

Strain

Black 74.82+0.11  13.23+0.11 2.97+0.052  1.50+0.06 . 7.47+0.06 4.29+0.02  457.994+3.62 2.25+0.043

Lavender 74.49+0.11 13.30+0.11 3.069+0.05. 1.49+0.06 7.63+0:06 437+0.02  462.70£3.62 2.72+0.043

Pearl 74.99+0.11 13.04+0.11 2.87+0.052 . "4+72+0.06 . 7:36+0.06 4.21+0.02  451.24+3.62 2.39+0.043

White 74.72+0.11 13.09+0.11 3.065+0.05 = 1.47+0.06--"7.64+0.06 4.32+0.02  453.93+3.62 2.23+0.043

P-value 0.029 0.372 0.038 0.034 0.0041 0.0030 0.1439 0.0431
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Table 4.9:  Effects of strain and non-genetic factors on egg qualities factors

Generation  Albumen Albumen Yolk Weight(g)srYolk Shell Egg Shell Haugh Unit
Height(mm) Weight(g) Height(mm) Thickness(mm) Diam(mm) Weight(g)

Parental 22.59+0.733 13.70£0.24 13.70£0.24 19.91%0.59 0.095+0.004 36.81+0.44 9.11+0.44 75.761.7
First filial 21.57+0.62 13.21+0.21 13121+0.21 18.41+0.51 0.098+0.003 35.35+0.38 5.87+0.37 76.40t1.4
P-values 0.1597 0.0064 0.0424 0:01 17 0.5327 0.0010 <0.0001 0.7064
Strain
Black 22.181+1.063 16.95+0.48 13.47+0.35 19.144+0:867 = 0.088+0.006 36.06+0.64 7.42+0.63 76.51+2.49
Lavender 20.24+0.512 17.06+0.23 13.49+0.17 17.94+0.41% 0.110+0.003 35.90+0.30 8.07+0.30 71.14+1.20
Pearl 23.12+1.064 16.53+0.48 12.91+0:35 19.66+0.86 0.084+0.0063 36.33+0.64 7.42+0.64 79.00+2.49
White 22.78+0.86 16.74+0.394 13.93%0.29 19.88+0.70 0.10+0.005 36.04+0.52 7.06+£0.52 77.67+2.03
P-value 0.0019 0.625 0.1019 0.0138 <0:0001 0.9130 0.1879 0.0003
Season
Major Rain  22.195+0.43 16.80+0.198 13.55+0.146 19.389+0:35 0.1003+0.0026  35.86+0.26  7.55+0.26 76.52+1.26
Minor Rain  21.97£1.04 16.84+0.472 13.36+0.349 18931084 0.093+0.006 36.30£0.62 7.431£0.62 75.64+2.44
p-value 0.8404 0.9277 0.6082 0.6096 0.2932 0.5034 0.859 0.7344
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Moisture, fat and carbohydrate were not significantly (p>0.05) affected by generation of
birds (Table 4.8). The interactions of Generation x Sex, Generation x Strain and Sex x Strain
were significant (P<0.05) on Moisture, Fat, Ash, Protein, Carbohydrate, PH and
Cholesterol. Energy was significantly affected by the interactions of Generation x Sex and

Generation x Strain (Table 4.7).

4.7 Effects of strain on Egg Qualities

Strain had significant (p<0.05) influence on albumen:height. However, Albumen weight was
not significantly (p>0.05) influenced by strain. Pearl ‘had the highest albumen height
compared to white, black-and lavender (Table 4.9).

Yolk weight, Egg diameter and shell weight were not significantly (p=0.05) influenced by

strain of birds.

Shell thickness and Haugh Unit were significantly (p<0.05) affected by strain of bird. The
highest shell thickness was recorded by lavender followed by white, black and pearl.
However, pearl had the highest Haugh Unit than white, black and-avender (Table 4.9; page

45).

4.8 Effects of non-genetic factors on Egg Qualities

4.8.1 Effects of Season of egg Qualities

Albumen height, albumen weight, yolk height were not significantly (p>0.05) influenced by
season of hatch. Also, shell thickness, egg diameter, shell weight and Haugh unit were not

significantly (p>0.05) influenced by season of hatch (Table 4.9).
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4.9  Effects of generation on egg Qualities

Albumen height, shell thickness and Haugh unit were not significantly (p>0.05) influenced
by generation of birds. However, Yolk weight and height as well as aloumen weight were
significantly (p<0.05) affected by generation. Parental generation had a better yolk weight
and albumen weight than first filial generation. Yolk weight and height were higher in

parental generation than in first filial generation.

Likewise egg diameter was higher irlflzsmhl'ggre._rqiqplthan in first filial generation. Shell
i

weight was also higher in palEIK.;i generation-than i first%eneration (Table 4.9).

J. o
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CHAPTER FIVE
5.0 DISCUSSION
5.1  Effects of Strain on Growth Performance of Guinea Fowl
5.1.1 Effects of strain on body weight
The significant difference in weight gain obtained in this study (Table 4.1) could be due to
variation in the genetic makeup of the strains. This is because the different strains of Guinea

fowls were made up of different genotypesqanq henge the difference in weights. Also, these

.- .r\- .I.II

results demonstrate that different"Guinea fowl strains exhibit different growth performances

such as body Weight,fg‘bsujlting in variation among the strains. This'result is comparable to

the study of Giordani et al, (1993) who observed significant differences in the growth

performance of different strains of local chicken, A Ojedar;o_ et al. (2012) had significant

(p<0.05) effect of Strain on body we yer chicken. p»

.

5.1.2 Effect of strain on Feed i on:ratio

The higher feed inﬂvecoraed in tf ack.stra able 4.2) ma#& attributed to higher

body weights in black strq&u_?_i;s. The current study indicaged that black strain birds had
I

the highest feed intake followed By-white, pearl, and"lavender strains. Similar result was
St ' |
2).

reported in Japanese quail (Devi et al.,; 201
Feed conversion ratio was not significantly (p>0.05) affected by strain. Similar result was

reported by Reem and Cahaner (1999) that feed consumption was non-significant (p>0.05)

in chicken genotypes.
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5.2  Effects of Non-Genetic Factors on Growth Performance

5.2.1 Effects of Sex on body weight

The significantly better performances of the female birds than their male counterparts
recorded in the study (Table 4.1) may be due to the aggressive nature of the male birds than
female birds; hence, the male birds used most of their nutrients in running and flight
activities. Also, the female birds possessed the heavy weights for reproductive purposes. It
was observed during the study that male Guinea fowls bully/prevent females from getting
access to feed when it was in short supply: In addition to that, Genetic makeup of female
birds could have resulted in‘providing morespotential for ‘gaining more weight compared to
males. Similar result:was reported by Baeza et al. (2001) and Kokoszynski et al. (2011),
who observed that-female Guinea fowls were significantly heavier-than the male Guinea
fowls. The result of-the current study.disagrees withsthe findings of Apata et al. (2014), who
reported higher body weights in males than in female ducks. The difference between the
current study and that of Apata et al. (2014) could be due to the differences in the genetic

makeup of Guinea fowls and ducks.

5.2.2 Effects of sex on feed intake ‘and feed conversion ratig

The higher total and daily feed=intake*recorded.in-male birdS (Table 4.2) may be due to the
fact that the male birds need to take in more feed to maintain their high metabolic and flight
activities. Also, because the male birds were more aggressive and vociferous than female
birds when fed with feed in the same pen. This trend deviates from that of most domestic
poultry species such as turkey, ducks and chicken for which males have heavier body
weights than females. A study in ducks by Apata et al. (2014) support this trend. The better
feed conversion ratio in male birds means efficient use of feed in male birds than their

female counterparts. The current result contradicts the findings of Devi et al. (2012) in
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Japanese quail, where female birds had significantly higher feed intake than the male birds.
This difference observed in the current study could be attributed to the differences in species

and the environment of the study.

5.2.3 Effects of Generation on body weight
Generally, the higher body weight and body weight gain recorded in the first filial
generation (Table 4.1) indicates that the selection for body weights has improved the

productive performance of the birdsgltimay also beidue to the fact that selection for higher
.- | — .
body weight showed positive response to-selection. Similarresult was reported by Hussain

]

et al. (2013) who showed that, generation in “which broileg chickens are hatched

significantly affect:body weight. Also, Sola-Ojo and Ayorinde (2011) reported that, first

filial generation had significantly. bette i ainsthan base generation in Japanese quail;

likewise, secondfilial generation he i ment in bedy weight.

5.2.4 Effects of generation on f version ratio

ed in first filial ! ration in the current

The significantly hﬂ? total feed intake record

study (Table 4.2) could behm'_E)ﬂted to-posttive response of r_1i,gher body weight to selection.

More so, higher body weights means=hi edrihtake-to- account for higher nutrient
. i

requirement to maintain metabolic activities. The heavier weight gain in the first filial

generation birds had resulted in the better feed conversion ratio found in first filial
generation than parental generation birds. The resuit of the current study is comparable to
study of Khaldari et al. (2010); Hussain et al. (2013), that selected line had better feed

intake than that of control line in Japanese quail.
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5.2.5 Effects of season on body weight of Guinea fowl

The non-significant (p>0.05) effect of season on 6 months body weight, 8 months body
weight, total weight gain and daily weight gain obtained in the current study (Table 4.1)
may be due to the fact that the two seasons considered in this study do not differ that much
in terms of general average temperature and this means the feed intake and hence body
weights of birds were not affected, hence the non-significant different. The current result is
comparable to the study by Ali (2006), that body weights of broiler chicks hatched in

different seasons were not significant.

5.2.6 Effects of Seasonron feed intake andfeed conversion ratio

The non-significant-effect of season on feed intake and feed conversion ratio in this study
(Table 4.2) may be due to the fact thatsthe seasonsseonsideredin this:study does not differ
that much in terms of average temperature and this means the feed intake and body weight
gains of birds were not affected, hence the non-significant different. The result of the current
findings differs from that'of Yakubu et al. (2007), who observed that chicken performed
significantly better in the wet than hot-dry season With respect to.feed intake. This could be

that during the minor rainimg.season, there was little amount ofsrain.

5.3  Effects of strain and Non-genetic factors on reproduction of Guinea fowl

5.3.1 Effects of strain on fertility and hatchability

The significant influence of strain on fertility and hatchability of eggs (Table 4.4) in the
current study may be due to genetics of the birds. This result is comparable to those
obtained by Obike et al. (2014) who obtained fertility of (49-67%) and hatchability of (68-
70%) in indigenous Nigerian Guinea fowl strains (Black and Pearl). The higher fertility (57-

67%) and lower hatchability (13-27) obtained in the current study may be due to differences
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in management practices and environmental conditions. Also, Islam et al. (2012) observed

that strain had little effect on hatchability of chicken egg.

5.3. 2 Effects of Generation and Season on Egg weight

The significant effect of generation on egg weight (Table 4.4) could be due to positive
response of body weight to selection, as body weight has positive influence on egg weight.
That is increasing body weight leads to increasing egg weight. Egg weight in birds has been
reported to be influenced by body weight (Lacin‘et@al.-2008). The non-significant effect of
season on egg weight (Table 4.4) means ihat-season has'no_influence on egg weight. The
report in the current study contradicts the results of Yakubu et al. (2007), who show that
birds hatched in wet season performed significantly better‘in'egg weight than those hatched
in hot-dry season. #he difference inthescurrent study.and that.of Yakabu et al.(2007) was
probably due to:that fact that, the current study was eonducted during the major raining and
minor raining seasons but Yakubu et al.(2007) condueted theirs during major raining (wet)

and hot-dry season, hence the difference.

5.4  Effects of Non-genetic factors on Egg Quality

5.4.1 Effects of strain on Egg Quality

The significant effects of strain of birds on egg qualities such as yolk height, alboumen
height, shell thickness and Haugh unit (Table 4.5b) may be attributed to the size of the egg,
as egg size directly influences egg characteristics. Generally, the bigger the egg, the more
the contents (albumen and yolk height) in size. Moreover, different strains have variant
genetic makeup, hence differences in the egg qualities. Also, the higher calcium content of
the feed of birds used in the study could be a contributing factor as calcium is used to form

the egg shells. Higher calcium inclusion levels in diets leads to thicker egg shells.
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Moreover, it could also be due to the genetics of the birds studied. Egg quality of birds are
known to be influenced by factors such as strain of birds (Hanusova et al., 2015). This is a
general trend in poultry birds, where genotype of birds influence egg quality as noted by

Oroian et al. (2002 and Kumari et al. (2008).

5.4.2 Effects of Season on egg characteristics
The non-significant effect of season on egg characteristics (Table 4.9) could be due to the

fact that season did not influence E)ody weight" ofs birQs as body weight influences egg
.- - — Ijl |
weight. The current study differs from. Yakubu_ et al. "(2007) who reported that, birds
performed significantl;)'}' bettentin the wet than hot-dry season on,egg weight. The non-
‘ | § -

significant influence of seasen in the current study could be due to-differences in species

.l u B ‘ | = ]

and the study envirenment.

The significant influence of E;en risiiés ZTabIe 4.9) may be due to

positive response oT*dy We?l'ght to-selection_and higher b.ody t directly influences

egg characteristics. First iﬁa_l_gl(-aneratioﬁ birds were better_t,laan parental generation birds
and body weight influences égg- cpsr'abter' i qé'su'lt of'the current study is comparable
to earlier studies by Kumari et aI.(2(;08), that there were significant (p<0.01) influence of
generation for external and internal egg quality traits and percentage albumen, yolk and

shell thickness.
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55  Effect of Strain and Non-genetic factors on carcass characteristics

5.5.1 Effects of strain on carcass characteristics

The significant influence of strain on chemical composition of meat (Table 4.5a) may be
due to genetic variations of the birds. Strains are genetically distinct. They result from
different selection goals; as strains overlap in a definite management system, the strain
differences are mostly genetic, hence their influence on chemical composition meat also
differ. Chemical compositions of meats are influenced by hormones whose secretions are
affected by genes. The result of the eurrent study isscomparable to the findings of Fratczak
et al. (2002) who reported that genotype of-Guinea fow! ‘had:significant influence on meat

composition.

5.5.2 Effects of sex on carcass charaeteristics

Live weight and=dressing weight were not significantly (p>0.05) influenced by sex of birds
(Table 4.5a). This is because -at maturity, the weights of male and female Guinea fowls are
similar. Moreover, dressing weight iS a function of live weight and as live weight is not
significantly influenced, so was the dressed-weight.  Similar result was reported by Ogah
(2013) in indigenous Guinea, fow! in Nigeria. The current fipding contradicts the result of
Baeza et al. (2001), that sex had significant.effect-on live Wweight and dressing weight of
Guinea fowl. This difference could be due to the management of birds and environment of

the study.

5.5.3. Effects of Sex on Biochemical Parameters
The significant higher protein, fat and energy content of the carcass recorded in the male
birds than female birds (Table 4.8) could be due to the fact male birds use more energy as

well as protein and fats for flight activities and protection of the female birds. Furthermore,
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this could be due to the fact that male birds were aggressive than female birds during
feeding in the same pen, hence male birds took in more feed resulting into higher protein, fat
and energy content than female birds. Baeza et al. (2001) also reported similar findings in

Guinea fowl.

5.5.4 Effect of generation on carcass characteristics
The significant influence of generation on dressing percentage (Table 4.5a) may be due to

better body weights recorded in lgirds in first 7fi-|ia_l _generation compared to parental
.- - — Ijl |
generation; thus better respons§ of body weight to selection’ Fhe body weights might have

|
l_‘ |

influenced the carcass. Characteristics. This result is comparable to the findings of Charati
| N § i

and Esmailizadeh (5013)1wh'0 observed that'generation had sig[ﬁficajrig E:ffect on live weight

.l u B ‘ | = ]

and dressing percentage in Japanese quai . -

. [}
5.6 Interaction effects of strai 1 E ctorsion carcass

characteristics i
The significant inflm*e of Sexx Strair non live \.Neigbvl#;k weight, shank and

intestine weight (Table 4. ay be due to Interaction of gen_e:i‘l':s and environmental factors

on carcass characteristics. This-rr_uﬁm-th t1ugh'sex ‘alone did not influence carcass
characteristics, the combining effects of sex and strain influenced carcass characteristics.
This implies that effect of sex is dependent on strain. The current result confirms the

findings of Mouia et al. (2013), that sex x strain interaction significantly affect carcass

characteristics in chicken.
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5.7 Interaction effects of strain and non-genetic factors on biochemical

properties of carcass
The significant influence of sex x strain interaction on percent moisture, protein, ash,
cholesterol and pH (Table 4.8) observed could be attributed to the combined effects of sex
and strain on biochemical properties of carcass characteristics. This indicates that the
influence of sex on these biochemical properties of carcass is dependent on strain of birds

and the differential responses in these traits could be more important than the main effects.
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CHAPTER SIX
CONCLUSION AND RECOMMENDATION

Conclusion

It can be concluded from the study that:

Strain influenced growth and weight gain. Lavender performed best, followed by black,
white and pearl strain of birds.

Fertility and hatchability of eggs were influenced by strain of birds. Pearl birds had the
best percent fertility and hatchability, followed by biack, lavender and white birds.
Strain influenced intestine-weight as-wellas moisture, fat,and carbohydrate content. The
carcass of pearl hjad the: highest moisture content than black, white and lavender.
Lavender recorded the highest fat, followed by white, black and _pearl. White had the
highest carbohydrate content followed.by lavenderblack and pearl

Strain had influence en albumen height. Pear| had the highest aloumen height compared
to white, black and lavender. Yolk weight was influenced by strain. \White had best yolk
height than pearl, black and lavender.

Shell thickness and Haugh Unit were.influenced by strain-of bird. The highest shell
thickness was recorded by, lavender followed by white, black and pearl. However, pearl
had the highest Haugh Unit than whitephilaek-and lavender

Sex influenced total weight and daily weight gain. Female birds were heavier than the
male birds.

Female birds had higher moisture content than male birds. Male birds had a higher
percent fats than female birds, the energy content was higher in male birds than in
female birds

First filial generation birds had a significantly better body weight, total weight and daily

weight gain as well as feed intake than parental generation birds.
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e Egg weight was influenced by generation. Parental generation had a higher egg weight
than the first filial generation. Season did not influence the reproductive traits studied.

e Parental generation had a better significant live weight than first filial generation.

e Season had no influence on body weight, feed intake as well as feed conversion ratio.

e Season had no significant influence on egg quality traits studied.

6.2 Recommendation

It can be recommended from the tucu hél |_ i _.;

-3
1. Genetic as well as non-genetics factors should b gbﬁsig.ered in designing breeding
-,

d
programmes that: dim at in

ing u!iftg should also be
i

as growth performances
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