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ABSTRACT

This study investigated growth performance and carcass characteristics of guinea fowl fed
diets containing three local grown cereals as energy sources in comparison to commercial
broiler diets (control). Birds were raised under intensive system from 3 to 16 weeks of age. In
the first experiment a completely randomized design was used where 160 guinea fowl keets
were randomly assigned to four dietary treatments. Each dietary treatment had 40 birds with
four replicates of 10 birds each. Feed and water were provided ad libitum, The growth
performance and parameters studied were feed intake (FI), feed conversion ratio (FCR), body
weight (BW), body weight gain (BWG), body length, body circumference, wing stretch,
shank length and neck length. Data were analyzed using General Linear Model Procedure in
Statistical Analysis Software (version 9.0). The results showed that dictary treatment did not
(p>0.05) influence morphological parameters of growth and performance of guinea fowl at
the same age. From 3 to 16 wecks of age FI was significantly (p<0.001) lower for birds on
control diet (13714.794£209.65 g) than maize (16085+209.65 g), millet (1609.63+209.65 g)
and sorghum (158724209.65 g) diets while maize, millet and sorghum diets did not differ
significantly. Similarly, FCR was significantly (p<0.001) lower for birds on control dict
(11.33£0.37) than maize (13.91£0.37), millet (14.90+£0.37) and sorghum (13.72+0.37) diets
while the later dicts did not differ significantly from each other. Average weekly BWG was
significantly (p<0.05) lower for birds on millet dict (82.98+2.18 g) than birds on control
(93.14£2,18 g), maize (89.25+2,18 g) and sorghum (89.03+2.18 g) diets while the later

treatments did not differ significantly from each other.

In the second experiment carcass parameters of birds were evaluated. Parameters for carcass
characteristics studied were dressed carcass weight, carcass yield, gizzard weight, heart
weight, liver weight, drumstick weight, thigh weight, back weight, breast weight and wing
weight. On average, 3 birds from each replicate (12 birds from each dietary treatment) were
randomly selected and sacrificed in the abattoir at 6, 12 and 16 weeks of age for carcass
evaluation. From 6 to 16 wecks of age guinea fowl on control diets had significantly
(p<0.001) higher carcass dressed weight (707.08£10.94 g) than maize (686.50+10.94 g);
millet (633.63£10.94 g) and sorghum (690.30+10.94 g). Maize and sorghum diets did not

differ significantly from cach other. Dictary treatment had no significant (p>0.05) influence



on guinea fowl carcass yield. Empty gizzard, heart, liver, drumstick, thigh, back and breast

were significantly (p<0.001) influenced by dietary treatments,

Generally, morphological parameters of growth and carcass characteristics significantly
(p<0.001) increased with guinea fowl age. These results suggest that maize, sorghum or
millet diets can be used in guinea fowl diets without affecting growth performance and
carcass characteristics of guinen fowl. Further studies on the acceptance of meat by
consumers and cost-benefit analysis of the dietary treatments should be conducted to

complete comparison of locally available cereal grains and commercial feeds.

Key words: Carcass characteristics, cereal grains, growth parameters, puinea fowl, intensive

system
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CHAPTER 1

GENERAL INTRODUCTION

Guinea fowl strains descended from the helmeted guinea fowl (Numida meleagris) (Moreki, 2009)
which originated in Africa (Belshaw, 1985; Somes, 1996; Embury, 2001). Guinea fow!l were first
domesticated by ancient Egyptians (Bends, 1997). Guinea fowl has wide distribution in Africa and
has distinct popularity with smallholder farmers (Microlivestock, 1991; Nwagu and Alawa, 1995;
Bonds, 1997). This bird occurs in Asia and Latin America as a semi-domesticated species, while in
Europe, North America and Australia, large-scale production of guinca fow! dominates (Nwagu and
Alawa, 1995; Bonds, 1997; Embury, 2001). Its attractive plumage and value as a table bird with
gamey flavour, high yicld of 80% afier processing (Saina, 2005) and high meat to bone ratio has led
to its worldwide acceptance (Embury, 2001). Despite the interest in guinea fowl production, there
exists a dearth of information on guinea fow! production, in contrast to chickens where extensive

research is available (Kusina and Kusina, 1999; Maphosa et al. 2004; Muchadeyi et al. 2604).

As in most African countries, commercial guinea fowl production in Botswana is in its infancy with
production mainly at subsistence level. However, there is evidence of their acceptance in the country
as shown by numerous visits by farmers to the Department of Animal Production and Dcpartmeni of
Wildlife and National Parks offices across the country secking technical information on guinea fowl
production (Poultry Annual Report, 2006). The introduction of the Livestock Management and
Infrastructure Development (LIMID) support scheme in 2007 opened fm opportunities for guinea
f'owl production in the country. In LIMID Phase I, resource-poor farmers were supplied with 25
guinea fowl each as o means of eliminating destitution (Ministry of Agriculture, 2006). Moreki et al.
(2010) reported that 233 puinea fowl projects were established countrywide through LIMID
assistance, The sum of P2187447.00 (USD330634.83) was used to purchase 4235 guinea fow! for the
233 projects. The Depariment of Wildlife and National Parks, in April 2010, showed that there were
11808 guinea fow! projects in the country. Nsoso e al. (2006) reported that information on guined
fowl production in Botswana was very scanty. According to Mareko et al. (2008), the scarcity of the

information is even waorse with regard to carcass/meat characteristics.

1.1 Justifieation )
In Botswana, domesticated guinea fow! are fed commercial broiler and layer diets with cereal grains

and green vegetables such ns spinach and cabbage leafs used as supplementary feeds. Although,



commercial poultry diets are balanced rations, supplementary feeding is done because it is expensive
to fecd commercial poultry diets during production of guinea fowl since majority of farmers are
resource poor. This is compounded by the fact that guinea fow] take long period to reach slaughter
weight and continuous feeding of commercial diets is costly. At present, there are no formulated
diets for guinea fowl in the country. This implies that the nutritional requirements of guinea fowl
may not be met, thus compromising their performance or oversupplied resulting in feed wastage.
Therefore, feeding guinea fowl diets that meet their nutritional requirements can improve their
performance; hence promoting food security and contributing to poverty eradication in accordance

with the country’s Vision 2016 and Millennium Development Goals.

The introduction of the Integrated Support Programme for Arable Agriculture Development
(ISPAAD) by the government in 2008 has contributed to increased cereal grain production.
Morewagae (2009) reported that since its inception ISPAAD has increased cereal production in
Botswana from 15 to 27.5%. The main cereals produced in Botswana are maize, sorghum and pearl
millet and these are grown mainly for human consumption. Traditionally, cereal grains are mostly
used in poultry diet formulation as energy sources. However, Lassiter ef al. (1982) argued that these
grains differ in their relative nutritional characteristics and hence may affect production differently.
In guinca fowl production, feeding costs constitute about 65 to 70% of the total cost of production
(Chiripasi et al. 2013). This indicates that the development of the guinea fowl industry depends to a
large extent on the availability of feedstuffs that arc used in feed manufacturing. Increased cereal
production in the country is a welcome development for human consumption and production of

animal feeds using locally available fecdstuffs.
The study comprises two experiments.

1.2 Objective
The overall objective of the study was to evaluate growth performance and carcass characteristics of
guinea fow! fed diets containing three cereal grains i.e. yellow maize, white sorghum and pearl millet

as energy sources in comparison to commercial broiler dicts under intensive management system.



Experiment 1: Growth performance of guinea fowl (Nwmida meleagris) fed dicts containing

three loeal grown cereals as energy sources raised under intensive system.

The specific objectives were to:
* Determine the weekly feed intake of guinea fowl fed diets containing three cereal grains as
energy sources and commercial broiler diets.
* Determinc the weekly weight gains of guinea fowl fed dicts containing three cereal grains as
energy sources and commercial broiler diets.
* Calculate the feed conversion ratio (FCR) of guinea fowl fed diets containing three grains as

energy sources and commercial broiler diets.

The hypothesis tested was:
Hy: There is no difference in growth performance between guinea fowl fed diets containing three

cereal grains as energy sources and those fed commercial broiler diets.

Hy: There is a significant difference in growth performance between guinea fowl fed diets containing

three cereal grains as energy sources and those fed commercial broiler diets.

Experiment 2: Carcass characteristics of guinea fowl (Numida meleagris) fed diets containing

three loeal grown cereals as energy sources raised under infensive system,

The specific objective was to compare the carcass characteristics i.e. dressed weight, dressed
percentage and drumstick weight, thigh weight, wing weight, breast weight and back weight of
guinea fowl fed diets containing three cerenl grains as energy sources and commercial broiler diets.

. The hypothesis tested was:

Hy: There is no difference in carcass characteristics between guinea fow! fed diets containing three

cereal grains as energy sources and those fed commercial broiler diets.

Hi: There is a significant difference in carcass characteristics between guinea fowl fed diets

containing three cereal grains as energy sources and those fed commercial broiler diets.
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CHAITER 2
LITERATURE REVIEW

2.1 Introduction

Guinea fow] belongs to the pheasant family which is indigenous to Africa (Ikani and Dafivang,
2004). Moreki (2009) points out that guinea fow] are indigenous to the grasslands of most Africa
south of Swchara, where they occupy all habitats except dense forests and trecless deserts. Being
indigenous to temperate Southern Africa, they appear to adapt to both warm and cold environments.
Guinea fowl production has long contributed substantially to the supply of animal protein in the
world (Nwagu and Alawa, 1995).

There are several strains of guinea fowl but the most common is the red-wattled fowl (V. meleagris),
a domestic strain which is distributed throughout the world. There is also the blue wattled guinea
fowl (N. ptilorhyncha), which carries a collarette of feathers around the upper part of the neck (Say,
1987). According to Saina (2005), N. meleagris descends from West Africa but has acclimatised
throughout the world. It is a chicken-sized bird which measures from 40-71 cm in length and weighs
spproximately 0,7-1.6 kg. This bird is kept for ment and egg production, The female and male guinea
fowl look alike although the male has larger helmet and thicker wattles compared to the female (Say,
1987). N. meleagris has also been exported to Europe for genetic improvement under intensive
environment (Saina, 2005). The three principal varieties of guinea fowl recognised across the world

are Pearl, Lavender and White with the Pearl being the most common.

Guinea fowl are kept for various purposes depending on the society. Like chicken, guinea fowl are an
important source of animal protein (Mallia, 1999). Saina ef al. (2005) stated that there are hardly any
cultural barriers against consumption of guinca fowl products, Guinea fowl meat is served
extensively in hotels and restaurants because of its wild gamey flavour (Feltwell, 1992). Some
farmers keep guinea fowl out of curiosity and as “watch animals” around homesteads. Guinea fowl
have an excellent eye-sight, o harsh cry and shriek at the slightest provocation (Microlivestock, 1991;
Mallia, 1999;l Smith, 2000) which can alert people of danger before it occurs. In addition, guinea
fow! are kept for income generation (Ligomela, 2000) and for control of snakes, mice, ticks, other
pests and weeds (Cactus Ranch, 2001; Frit's Farm, 2001). According to Saina (2005), the factors
that influence productivity of guinea fowl are management system, nutrition, diseases, housing,

provision of extension services and the availability of o market for the products,



2.2 Rearing systems

There are three systems of rearing guinea fowl: intensive, semi-intensive and extensive (also called
frec range or scavenging system). In commercial production, guinea fowl are raised in confinement
with management practices similar to those of chickens (Nahashon er al, 2009). The intensive
system of guinea fowl production is based on specialized strains of guinea fowl (broilers, breeders
and layers). In this system, birds do not have access to an outdoor environment as they are
permanently enclosed and fed complete diets. Feed and water are made available alf the time. Ikani
and Dafivang (2004) stated that the intensive system involves confining the birds in doors either in
battery cages or on deep litter within a large controlled environment. Currently, it is practised in
developed countries where specialised breeds of guinea fowl have been developed and the

production is commercialised (Galor, 1983; Robinson, 2000; Embury, 2001).

The semi-intensive management system refers to the provision of permanent housing with access
provided to a yard or the surrounding environment (Fanatico, 1998). This is the common system of
rearing guinea fowl in Botswana. Under this system, birds are given supplementary feed and water
within houses (Embury, 2001). Open-sided houses in which ventilation is naturally aided are the
most common type of housing as they are cheap to construct and maintain. The houses are equipped
with laying nests, perches and runs. Earth floors are commonly used and where concrete floors are
used wood shavings and sand are used, with sand being the most common (Moreki, 2009). Nsoso ef
al. (2006) found no significant difference in growth and morphological parameters of guinea fowl
raised on concrete and carth floors in Botswana. In addition, discases are controlled to enhance

guinea fowl productivity.

Guinea fowl can also be reared under extensive production systems as they have a greater nbflity 10
survive under the poor free range conditions of management than exotic chickens (Dahoudz et al.,
2007). In most developing countrics, guinen fow! farming is based mainly on the free range system,
which is characterised by low productivity (Mallia, 1999). In this system, birds are not confined and
thus are free to fend for their roost, as well as, ridding the field of insect pests and weed sgeds (Ikani
and Dafwang 2004), The management of birds in this system is almost at no cost to the farmer
because birds find their own feed and shelter. Scavenging is the main feeding system under free-
range systems. Saina (2005) in Zimbabwe stated that under this system, no standard poultry
management practices are followed and most of the poultry feeds available are of poor‘quulit.y and in

short supply during the dry scason. The shortage of feed resources is also worsened by competition ’



with humans and expanding intensive livestock production (Mwale ef al, 2008), as well as,

production of bio-fuels,

Schwanz (1987) indicated that when mising guinea fowl, one has to ensure that traditional techniques
are maintained in order to respect their free ranging instinct, an attribute that helps to maintain the
meat’s gamey flavour which leads to its demand in large markets and its extensive sales in higher

priced restaurants,

2.3 Feeds and feeding

Guinea fowl are omnivores; they have a unique ability to utilize a wide range of flora and fauna as
feed resources (Saina, 2005). In the wild, they eat a wide variety of feedstuffs but most important are
weeds grasses, insects and waste grain (Adeyemo and Oyejola, 2004; Moreki, 2009). Also, Tewe
(1983) reported that insects form a component feature in guinea fowt dicts suggesting that protein
and energy rich components predominate in the diets for maintenance of the daily activities of this
bird. However, this is only true during the wet scason when insects and grasses are abundant but as

according to Saina (2005) birds are challenged during the dry season.

Guinea fowl also consume non-conventional feeds not used in chicken feeding (Bonds, 1997). For
instance, Apgbede and Aletor (2003) reported that leucacna leaf concentrate can casily replace fish
meal up to 25% without any adverse cffect on performance, carcass characteristics, muscle
development or haemoglobin and serum metabolites. Nwagu and Alawa (1995) stated that guinea
fowl digest nitrogen-frec-cxtract and lignin components of feed better than chicken but have a
disadvantage of poor utilisation of crude protein. Therefore, according to Nwagu and Alawa (1995) it
is ﬁecessury for the requircments of guinca fowl for energy and nitrogen fractions of feed to be
comprehensively - evaluated for optimal physical and economic performance under different

management systems.

Diets formulated to mect the nutrient requirements of guinca fowl are available elsewhere but not in
Botswana. Complete diets (storter, grower and finisher) for guinea fowl are available from
commercial feed millers in countries such as Australin, France and Italy (Galor, 1983; Embury,
2001) but not in Botswana as the industry is in its infancy. However, a guinea fowl feed standard

(BOS 234:2006) was developed to enhance promotion of guinea fowl farming in Botswana in 2006.
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2.4 Nutritive value of cereal grains

Compared to leguminous crops such as soybean and cowpea, cereal grains have low content of
certain essential amino acids (Table 2.1). As a consequence, diets for non-ruminant animals from
cereals must be supplemented with additional sources of protein (Lewis er al, 1982) or synthetic
amino acids. According to Smith (1990), the protein requirement of birds is defined as a requirement
for the supply of each essential amino acid together with a sufficient supply of suitable nitrogenous
compounds from which non-essential amino acids can be synthesized. Miles and Jacob (1997)
argued that 2 protein that does not contain the proper amount of required (essential) amino acids will
be an imbalanced protein and will have a lower nutritional value to the bird. Protein of cereal grains
and most other plant protein concentrates fail to supply the complete amino acid needs of poultry due
to shortage of methionine and lysine. Additionally, Sales (2006) reported that birds are unable to
synthesize nine of the 20 amino acids in proteins because of lack of specific enzymes. Therefore, the
protein in the diet must supply sufficient levels of essential amino acids to meet the bird’s

requirements.

Maize and sorghum have many similar nutritional characteristics. Yellow maize is preferred in
livestock feeding because it contains xanthophylls which give poultry meat, animal fat and egg yolk
the colour appreciated by consumers in many countries. In contrast, sarghum lacks the xanthophyils
found in maize but typically contains slightly more protein (FAQ, 1997). Sorghum grain is one of the
important crops grown in many arid and semi-arid regions of Asia and Africa (Mulimani and
Supriya, 2005). However, a factor that must be considered when using sorghum grains in animal
nutrition is the presence of phenolic substances (tannins), which limit large-scale use (Faquinello et
al. 2004). The tannin content of sorghum is closely related to seed colour; the dark pigmentation of
the seeds is due to their (tannins) presence (Boren and Waniska1992). The tannin ratios depend on
the type and hybrids of sorghum, which can change according to the region it is raised and its glume
portion (Pond ef al., 1995; NRC, 1996). Imik (2009) reported that animals have different sensitivities
towards feed substances coniﬁining tannins, which depends on their ability to denature tannins with
digestive enzymes. Tannins bind to certain digestive enzymes attached to the membrane of the small
intestine thereby depressing digestive function (Walker, 1999). According to Butler e al. (1984), -
tannins in sorghum can bind dietary. proteins and reduce their digestibility resulting in reduced

performance for instance poor growth rates.
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Table 2.1: Nutrient composition of maize, sorghum and pear] millet

Nutricnis Maize Millet Sorghum Soybean meal
ME* (MJ/kg) 14.03 11.20 13.77 9,42
Protein (%) 8.5 14.0 8.8 42.5
Argininc (%) 0.6 03 0.4 3.0
Cystine (%) 0.1 0.1 0.2 0.7
Glycine (%) 0.5 0.4 0.3 1.5
Histidine (%) 0.3 0.2 0.2 1.0
Isoleucine (%) 0.3 0.5 04 1.6
Leucine (%) 0.9 1.2 1.5 2.6
Lysine (%) 0.4 0.3 0.3 2.1
Methionine (%) 0.1 0.3 0.1 0.3
Phenylalanine (%) 04 0.6 0.6 1.7
Serine (%) 04 - 0.5 1.9
Threonine (%) 0.4 0.4 0.4 14
Tryptophan (%) - 0.1 0.1 0.7
Tyrosine (%) 0.3 - 04 1.2
Valine (%) 0.5 0.6 0.5 1.6
Ether Extracts (%) 3.8 43 29 18.6
Linoleic Acid (%) 2.20 0.84 1.13 -
Crude fibre (%) 22 3.0 23 57
Calcium (%) 0.02 0.05 0.04 0.37
Total Phosphorus (%) 0.28 032 - -
NonPhytate Phosphorus(%) 0.08 0.12 030 0.68
Potassium (%) 0.30 0.43 035 241
Chlorine (%) 0.04 0.14 0.09 0.01
Sodium (%) 0.02 0.04 0.01 0.02
Sulphur (%) 0.08 0.13 0.08 0.24
Magnesium (mg) 0.12 0.16 0.15 0.40
Manganese (mg) 7.0 31.0 15.0 44,18
Zinc (mg) 18.0 13.0 15.0 49.08
Iron (mg) 45.0 25.0 45.0 -
Copper (mg) 3.0 22,0 10,0 2233
Selenium (mg) 0.03 - 0.20 024
Riboflavin (mg) 1.0 1.6 1.3 3.2
_Pantothenic acid (mg) 4.0 7.8 124 174
Niacin (mg) 24.0 53.0 41.0 24.5
Choline (mg) 620 793 668 3184.3
Biotin (mg) 0.06 - 0.26 0416
Folacin (mg) 0.4 - 0.2 -
Thiamine (mg) 3.5 6.7 30 12.24
Vitamin E (mg) 220 - 7.0 -
Pyridoxine (mg) - : - 5.2 ) -

Source: National Research Council (1994); Jurgens (2002)
ME?® - Metabolizable Energy

Sorghum tannins are of the condensed type (proanthocyanidins) as hydrolysable tannins apparently
do not occur in sorghum (Butler, 1989). Condensed tannins are flavonoid polymers which are non-
toxic and not absorbed, whereas hydrolysable tannins are polymers of gallic or ellagic acid esterified
to a core molecule commonly glucase or a polyphenol and potentially toxic (Reed, 1995). Elkin et al.
(1990) reported a negative correlation between tannin content and amino acid availability. According:
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to Gilani et al. (2005), the presence of high levels of tannins in cereals such as sorghum can result in
significantly reduced protein and amino acid digestibilities up to 23% in rats, poultry and pigs. This
finding is in agreement with Ebadi et af, (2005) who found that true amino acid availability
decreased when tannins increased. The authors (Ebadi et al., 2005) reported that all amino ucibds had
a lower availability in high tannin sorghum (0.37%) than in low tannin sorghum (0.09%) and
medium tannin sorghum (0.19%). The same study by Ebadi ef al. (2005) reported that the availability
of proline was most influenced by tannin. The availability of proline was 91.55% for low tannin
sorghum, 84.82% for medium tannin sorghum and 22.82% for high tannin sorghum. Molnir ef al.
(2001) stated that low tannin sorghums are similar to maize in nutritional value. According to Imik
(2009), brown sorghums have various proportions of tannins and white sorghums have none, Brown
and white sorghums are grown throughout the world including Botswana. The common sorghum
varieties in Botswana are phofi, segaolane and sephala which are all classified as sweet or white
sorghum. According to Walker (1999) white sorghums can be formulated with confidence at high

levels in poultry and swine feeds.

As shown in Table 2.1, millet has a higher level of crude protein and a better amino acid profile than
sorghum (Rai et al., 1999). The feed value of millet is comparable to that of maize (Andrews and
Kumar, 1992). Despite its protein quality, millet contains significant amounts of phytic acid which is
a recognized anti-nutritional factor affecting the bioavailability of major minerals such as calcium
and phosphorus and trace minerals such as zinc, iron, copper and manganese (Eltayeb ef al., 2007).
Other anti-nutrients of importance in millet are tannins and polyphenols which are known to limit its
utilization by animals. Eltayeb et al. (2007) stated that phytic acid is reduced by soaking, dehulling

and fermentation,

The potential protein sources that can be used in guinea fowl diets are fishmeal and soyabean meal.
Fishmeal is an excellent source of protein for poultry with a crude protein (CP) of 57 - 77% und
contains an cxcellent quantity and profile of amino acids which can offset the deficiencies of certain -
limiting nmino acids in cereal grains. The protein in fishmeal is an excellent source of lysine,

methionine and tryptophan which are essential amino acids required by poultry (Miles and Jacob

1997).

Soybean meal is the most popular source of supplemental protein in livestock feeds due to its high
nutrient composition. The popularity of soybean meal in swine and poultry feeds is largely due to its
high concentration of protcin (38 — 48%) and its excellent profile of highly digestible amino acids
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(Cromwell, 1999). Carlini and Udedibie, (1997) reported that in spite of its many virtues, like most
high protein plant materials and most of the oilseeds, soybean meal posseses a certain amount of
anti-nutritional factors such as trypsin inhibitors, lectins (phytohaemagglutinins), goitrogens and
phytic acid. Trypsin inhibitors are polypeptides that form well characterised stable complexes with
trypsin on a one-to-one molar ratio, obstructing the enzymatic action. Also, trypsin inhibitors have
the ability to inhibit the activity of proteolytic enzymes within the gastrointestinal tract of animals
(Licner and Kakade, 1980). Carlini and Udedibie (1997) stated that these inhibitors are destroyed by
moist heat, so they are routinely destroyed during the normal processing steps in soybean meal. The
challenge for Botswana poultry industry is that the country does not produce fishmeal and soybean

meal as there are imported at great cost.

2.5 Feed intake and body weight gain

According to Botswana Standard for guinea fowl (BOS 234:2006), guinea fowl diets should contain
24-25% CP, 20% CP and 15% CP during starting, and the growing periods (grower 1 and grower 2)
(Table 2.2), Grower 2 dict is uscd to finish guinea fowl. Say (1987) noted that the nutritional
characteristics of guinea fowl feed are closer to those of chickens with the former having a slightly
higher percentages of lysine and methionine for growth and laying. Ensminger e al. (1990) and
Leeson and Summers (1997) reported that guinea fowl have higher protein requirements than
chickens (Tables 2.2 and 2.3). A balanced ration which meets the bird’s nutritional requirements is
considered a prerequisite for efficient egg production and meat production (Saina, 2005). Ikani and
Dafivang (2004) reported feed intake of guinea fowl to be 25-30 g; 50-60 g and 70-80 g per day

between the ages of 0 to 6 weeks, 7-12 weeks and 13-16 weceks, respectively.

Compared to chickens, guinca fowl have slow growth rates (Bokoungou, 2005) and utilize feed less
efficiently (Olomu, 1983). This finding is in agreement with that of Ayorinde and Ayeni (1983) who
reported that guinea fowl tend to be slow in growing, weighing less than 1 kg at 8 weeks of age
compared to broilers which reach 1.5 to 2 kg in 6-8 weeks. Oguntona (1982) in Nigerin reported
varied body weights of 245.20 — 726.0 g at 12 wecks and 590.24 — 1387.4 g at point of lay (28

weeks). Although guinea fowl have slow growth rate than broiler chickens, the carcass yield ‘
(dressing percentage) of male and female guinea broilers at 12 weeks of age is about 76.8% and
76.9%, respectively (Hughes and Jones, 1980). Nahashon et al. (2005) reported carcass yields of

about 70% at 8 weeks of age.



Table 2.2: Nutrient composition of guinea fow] diets

Nutrient Starter Grower Breeder
1 2
Crude protein (%) 24-25 20 15 18
Metabolizable energy (MJ/kg) 12.13 12.13 11.30 12.13
Calcium (%) 1.2 1.00 0.80 3.0
Available phosphorus (%) 0.50 0.50 0.40 0.40
Sodium (%) 0.18 0.48 0.18 0.18
Arginine (%) 1.5 1.20 0.80 0.91
Lysine (%) 130 1.20 0.82 0.83
Methionine (%) 0.52 0.45 034 0.55
Methionine + cystine (%) 0.91 0.80 0.61 0.74
Tryptophan (%) 0.22 0.22 0.15 0.17
Histidine (%) 0.54 0.45 035 0.41
Leucine (%) 1.50 1.40 1.10 0.80
Isoleucine (%) 1.00 1.70 1.30 0.73
Phenyalanine (%) 1.00 0.93 0.74 0.74
Phenyalanine (%) + tyrosine (%) 1.50 1.4 1.1 1.00
Threonine (%) 0.93 0.81 0.62 0.71
Valine (%) .10 1.00 0.75 0.72
Vitamins (per kg of dict)
Vitamin A (IU) 5000 4000 4000 5000
Vitamin D3 (IU) 2500 2000 2000 2500
Choline equivalents (mg) 1000 750 750 1000
Riboflavin (mg) 4.0 3.0 3.0 4.0
Pantothenic acid (mg) 12 9.0 9.0 12
Vitamin B12 (mg) 0.012 0.01 0.01 0.012
Folic acid (mg) 1.0 0.08 0.08 1.0
Biotin (mg) 0.25 0.20 0.20 0.25
Niacin (mg) 60 40 40 60
Vitamin K (mg) 20 1.5 1.5 20
Vitamin E (IU) 25 15 15 25
Thiamin (mg) 25 20 20 25
Pyridoxine (mg) 5.0 4.0 4.0 5.0
Trace minerals (per kg of diet)
Manganese (mg) 70 55 55 70
Iron (mg) 80 70 70 80
Copper (mg) 10 8.0 8.0 10
Zinc (mg) 80 60 60 80
Selenium (mg) 0.30 0.2 0.2 03
lodine (mg) 0.40 0.4 0.4 0.4

Source: Ensminger ef al. (1990); Leeson and Summers (1997) cited in BOS 234:2006



15

Table 2.3: Nutrient composition of commercial broiler chicken diet

Growing Growing Growing
Category 0-6 weeks 6-14 wecks 14-20 weeks
ME (MJ/kg) diet 12,14 12.14 12.14
Protein (%) 18.0 15.0 12.0
Arginine (%) 1.00 0.83 0.67
Glycine and serine (%) 0.70 0.58 047
Histidine (%) 0.26 0.22 0.17
Isoleucine (%) 0.60 0.50 0.40
Leucine (%) 1.00 0.83 0.67
Lysine (%) 0.85 0.60 0.45
Methionine + cystine (%) 0.60 0.50 0.40
Methionine (%) 0.30 0.25 0.20
Phenylalanine + tyrosine (%) 1.00 0.83 0.67
Phenylalanine (%) 0.54 0.45 0.36
Threonine (%) 0.68 0.57 0.37
Tryptophan (%) 0.17 0.14 0.11
Valine (%) 0.62 0.52 0.41
Linoleic acid (%) 1.00 1.00 1.00
Calcium (%) 0.80 0.70 0.60
Phosphorus, available (%) 0.40 035 0.30
Potassium (%) 0.40 0.30 0.25
Sodium (%) 0.15 0.15 0.15
Chlorine (%) 0.15 0.12 0.12
Magnesium (mg) 600 500 400
Manganese (mg) 60 30 30
Zine (mg) 40 35 35
Iron (mg) 80 60 60
Copper (mg) 8.0 6.0 6.0
Iodine (mg) 035 035 035
Selenium (mg) 0.15 0.10 0.10
Vitamin A (1U) 1,500 1,500 1,500
Vitamin D (ICU) 200 200 200
Vitamin E (1U) 10 5.0 5.0
Vitamin K (mg) 0.50 0.50 0.50
Riboflavin (ing) 3.60 1.80 1.80
Pantothenic acid (mg) 10.0 10.0 10.0
Niacin (mg) 27.0 11.0 11.0
Vitamin BI2 (mg) 0.009 0.003 0.003
Chaoline (mg) 1,300 900 500
Biotin (mg) ’ 0.15 0.10 0.10
Folacin (mg) 0.55 0.25 0.25
Thiamin (mg) 1.8 13 1.3
Pyridoxine (mg) 3.0 3.0 3.0

(National Research Council, 1994)

2.6 Carcass Characteristics .
The optimum age of slaughtering guinca fowl is at 16 weeks of age because of the subsequent
decline in feed conversion ratio (Ayorinde et al. 1989; Knox, 2000; Robinson, 2000; Embury, 2001).

At this age, live weight of unimproved indigenous guinea fowl is approximately 1.0 kg (Ayorinde et
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al. 1989; Mundra ef al. 1993) and that of improved strains is approximately 2.0 kg (Knox, 2000;
Embury, 2001). According to Say (1987), guinea fow! meat contains 23% protein and 4% fat. In
Botswana, Mareko et al, (2008) estimated that guinca fowl meat protein content averages well above
the typical mammalian muscle at 19%. Guinea fowl meat has low fat content (4%) compared to
chicken (11%) and other major meat types such as beef (21%), lamb (25%) and pork (21%) (Say,
1987). These attributes make guinea fowl meat to appeal to the health conscious market. According
to Ayorinde ef al. (1989), the percentage yield of the carcass depends on variety and age of guinea
fowl. This long time to reach slaughter weight is a challenge to guinea fowl production that is

begging for rescarch initiatives.
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CHAPTER 3

GROWTH PERFORMANCE OF GUINEA FOWL (Numida meleagris) FED DIETS
CONTAINING THREE LOCAL GROWN CEREALS AS ENERGY SOURCES RAISED
UNDER INTENSIVE SYSTEM

[Published in Pakistan Journal of Nutrition 2013, volume 12, No. 4]

Abstract: This study investigated growth performance and carcass characteristics of guinea fowl fed
diets contnining yellow maize, white sorghum and pearl millet as energy sources in comparison to
commercinl broiler diets (control). Birds were raised under intensive system from 3 to 16 weeks of
age. A completely randomized design was used where 160 guinea fowl keets were randomly
assigned to four dietary treatments. Each dictary treatment had 40 birds with four replicates of 10
birds each. Feed and water were provided ad libitum. The growth performance and parameters
studied were feed intake (FI), feed conversion ratio (FCR), body weight (BW), body weight: gain
(BWG), body length, body circumference, wing stretch, shank length and neck length. Data were
analyzed using General Linear Model Procedure in Statistical Analysis Software (version 9.0). The
results showed that dictary treatment did not (p>0.05) influence morphological parameters of growth
and performance of guinca fowl at the same age. From 3 to 16 weeks of age FI was significantly
(p<0.001) lower for birds on control dict (13714,79£209.65 g) than maize (16085£209.65 g), millet
(1609.63+209.65 g) and sorghum (15872+209.65 g) dicts while maize, pearl millet and sorghum
diets did not differ significantly. Similarly, FCR was significantly (p<0.001) lower for birds on
control diet (11.332£0.37) than maize (13.9120.37), pearl millet (14.90£0.37) and sorghum
(13.72+0.37) diets while the later diets did not differ significantly from each other. Average weekly
BWG was significantly (p<0.05) lower for birds on millet dict (82.98+2.18 g) than birds on control
(93.14£2.18 g), maize (89.25+2.18 g) and sorghum (89.03+2.18 g) diets while the later treatments

did not differ significantly from each other.

Generally, morphological parameters of growth significantly (p<0.001) increased with guinea fowl
age. These results suggest that maize, sorghum or pearl millet diets can be used in guinea fowl diéts
without affecting growth performance of guinea fowl. Further studies on the acceptance of meat by
consumers and cost-benefit -analysis of the dietary treatments should be conducted to complete

comparison of locally available cereal grains and commercial feeds. -

Key words: ccreal grains, growth parameters, guinea fowl, intensive system



3.1 Introduction

The production of guinea fowl as an alternative poultry enterprise is gaining ground throughout the
world, especially in developing countries that have shown increasing demand for this particular meat
(Marcko et al., 2006; Nahashon et al., 2006; Dahouda et al., 2009; Yildirim, 2012), The gamey
flavour of guinea fowl meat may be the factor influencing its preference and demand. Guinea fowl
adapt to different environmental conditions and as such, they are ubiquitous (Kokosysnski et al.,
2011). As a result of this increasing interest in guinea fowl] farming and gradual domestication of the
bird, feeding management and breeding strategies are required that will bring about improvement in
its performance (Ogah, 2011). Moreover, turning guinea fow] production into a profitable enterprise
requires understanding of their growth characteristics and patterns as these would allow design of
optimum management practices and hence improved profitability (Nahashon et al., 2006; Elhashmi
et al,, 2012).

The success of the conventional poultry meat production has been strongly related to improvements
in growth rates and carcass yield (Musa ef al., 2006). Indigenous guinea fowl varieties have lower
body weights (Ayorinde ef al., 1989; Mundra ef al,, 1993; Nwagu and Alawa, 1995) than improved
strains. Furthermore, Ayorinde and Ayeni (1983) reported that a guinea fowl tends to grow slowly
weighing less than 1 kg at 8 weeks of age compared to a broiler chicken which reaches 1.5to 2 kg in
6-8 weeks. Nahashon ef al. (2005) reported carcass yicld in guinea fow] of 70% at 8 weeks of age. In
addition, Hughes and Jones (1980) reported carcass yield (dressing percentage) of male and female
guinea broilers at 12 weceks of nge to be 76.8% and 76.9%, respectively. Slightly higher carcass
yields of 75.5% and 75.8% were reported by Olawumi and Fagbuaro (2011) in males and females
broiler chickens respectively, at 8 weeks of age. On the other hand, Raji e/ al.(2010) obtained carcass

yields of 74.5% and 74.3% in males and females breiler chickens rcspecti'v'cly, at 12 weeks of age.

Guinea fowl] farming is in its infancy in Botswana (Moreki and Ditshupo 2012; Tebesi et al., 2012); »
hence information on their nutrition is limited. According to Saina (2005) and Nahashon er al. ‘
(2006), the profitability of guinca fowl is humpcred by poor nutrition due in pnrt to lack of
management and feeding guidelines, Therefore, the aim of this study was to evaluate growth
performance of guinea fow] under intensive management system fed dicts contmmng three cereal
grains i.e., millet, sorghum and ycllow maize as energy sources in companson to commercml broiler .
diets (control). The specific objectives of this study were to determine on weekly basis: '

1. Feed intake (FI) of gumcn fowl fed diets containing threc cereal grains as energy sourccs in

i

comparison to commercial broiler diets;
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2. Shank length, neck length, body length, body circumference and wing stretch length of
guinea fowl fed diets containing three cereal grains as energy sources in comparison to
commercial broiler diets; and .

3. Body weight (BW), body weight gain (BWG}) and feed conversion ratio (FCR) of guinea fowl

fed three cereal grains as energy sources in comparison to commercial broiler diets.

3.2 Materials and Methods

3.2.1 Experimental site

The study was carried out at Botswana College of Agriculture (BCA) Guinea Fowl Rearing Unit,
Sebele Content farm from February to June 2012. The BCA is 24° 33' S, 24° 54' E and is located at
an altitude of 994 m above sea level with an average annual rainfall of 538 mm (Emongor, 2007).
The average daily minimum and maximum temperatures in summer are about 18 % and 32 °C,

respectively whereas in winter about -5 °C and 21 °C, respectively.

3.2.2 Experimental design and management of keets

A completely randomized design was used where 160 keets were randomly allocated to four dietary
treatments: control (commercial broiler dict), maize, millet and sorghum. Each dietary treatment had
40 birds with four replicates of 10 birds each,

A total of 160 keets were hatched at BCA hatchery unit and raised in a closed house which provided
both warmth and adequate ventilation, At four weeks of age, the keets were transferred to 16 growing
pens where they were randomly assigned to four dietary treatment groups. The four treatments
comprised control dict and experimental dicts consisting of yellow maize, white sorghum and millet
as enerpgy sources. Birds were housed in earth floor pens with perches. One drinker and a feeder were

placed in each pen. Feed and water were provided ad Jibitum to all treatments.

3.2,3 Experimental dicts
The nutrient compositions of the experimental diets are shown in Tables 3.1 to 3.3 while the nutrient

composition for control diet is shown in Table 3.4. Diets for each feeding phase were isocaloric and .
isonitrogenous. Cereal grains were bought from Botswana Agricultural Marketing Board and -
commercinl broiler diets and feed premixes from feed distributors and feed manufacturers.
Experimental diets were mixed nt the Department of Agricultural Research in Sebéle and were
formulated according to Botswana Standard for Guinea fow! (BOS 234:2006). As shown in Tables ‘
3.1 to 3.3, starter dict containing 24% CP and 12,13 MJ/Kg ME and was fed from 0 to 6 weeks of
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age; a grower diet (20% CP and 12.13 MJ/Kg ME) from 7 to 12 weeks of age while a finisher diet
(15% CP and 11.30 MJ/Kg ME) was fed from 13 to 16 wecks of age. In this study, 16 weeks was
regarded as market age of guinea fow] because at this stage there is subsequent decline in feed

conversion ratio (Ayorinde et al. 1989; Knox, 2000; Robinson, 2000; Embury, 2001).

Table 3.1: Composition of experimental diets containing yellow maize as the main energy source fed to
guinea fowl from 0 to 16 weeks of age under intensive management system

Category 0-6 weeks 7-12 weeks 13-16 weeks
ME, MJ/Kg 12,13 12.13 11.30
Crude protein, % 24 20 15
Ingredient, %

Yellow maize (10.6% CP) 46.27 61.00 77.33
Soybean meal (38% CP) 46.63 32.83 15.57
Fishmeal (60% CP) 3.0 3.0 3.0
Lucerne (16% CP) 2.0 2.0 2.0
Vitamin premix 1.5 1.5 1.5
DCP 035 035 0.35
Salt 0.25 0.25 0.25
Proximate analysis

Dry matter, % 86.19 8722 88.42
Moisture, % 13.81 12.78 11.58
Crude protein, % 24,76 2048 15.17
Crude fibre, % 2.20 3.38 347
Crude fat, % 527 5.83 5.85
Ash, % 5.90 6.00 5.73
NFE, % 48,06 51.53 58.20
ME, MJ/Kg 11.98 1191 11.07

CP = Crude protein; DCP = Dicalcium phosphate; ME = Metabolizable encrgy; NFE= Nitrogen Free Extract



Table 3.2: Composition of experimental diets containing white sorghum as the main energy source fed to
guinen fowl from 0 to 16 weeks of age under intensive management system

Category 0-6 weeks 7-12 weeks 13-16 weeks
ME, MJ/Kg 12.13 12.13 11.30
Crude protein, % 24 20 15
Ingredient, %

Sorghum (10.6% CP) 48.99 64.42 81.84
Soybean meal (38% CP) 43.91 28.48 11.06
Fishmeal (60% CP) 3.0 3.0 3.0
Lucerne (16% CP) 2.0 2.0 2.0
Vitamin premix 1.5 1.5 1.5
DCp 0.35 035 0.35
Salt 0.25 0.25 0.25
Proximate analysis

Dry matter, % 88.30 88.43 88.14
Moisture, % 11.70 11.57 11.86
Crude protein, % 2298 19.73 13.80
Crude fibre, % 2,18 345 3.83
Crude fat, % 7.39 7.83 7.90
Ash, % 5.44 530 542
NFE, % 50.31 52.12 57.19
ME, MJ/Kg 11.95 11.87 10.99

CP = Crude protein; DCP = Dicalcium phosphate; ME = Metabolizable energy; NFE = Nitrogen-Free Extract |
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Table 3.3: Composition of experimental diets containing pearl millet as the main energy source fed to gumea

fowl from 0 to 16 weeks of age under intensive management system

Category 0-6 weeks 7-12 weeks 13-16 weeks
ME, MJ/Kg 12,13 12.13 11.30
Crude protein, % 24 20 15
Ingredient, %

Millet (14.0% CP) 55.93 72.58 92.36
Soybean meal (38% CP) 36.97 20.32 0.54
Fishmeal (60% CP) 3.0 3.0 3.0
Lucerne (16% CP) 2.0 2.0 2.0
Vitamin premix 1.5 1.5 1.5
DCp 0.35 0.35 0.35
Salt 0.25 0.25 0.25.
Proximate analysis

Dry matter, % 88.51 88.33 88.03
Moisture, % 11.49 11.67 11.97
Crude protein, % 23.75 19.17 14.08
Crude fibre, % 247 2.96 3.83
Crude fat, % 7.63 765 - 7.21
Ash, % 6.34 7.06 6.41
NFE, % 48.32 51.49 56.50
ME, MJ/Kg 11.88 11.84 10.96

CP = Crude protein; DCP = Dicalcium phosphate; ME = Metabolizable encrgy; NFE = Nitrogen-Free Extract



29

Table 3.4: Nutrient composition of commercial broiler diets fed 1o guinea fowl from 0 to 16 weeks of age
under intensive management system

Ingredients Starter's mash Grower's mash Finisher's mash
Protein (%) 20 18 16

Moisture (%) 12 12 12

Fibre (%) 5.0 6.0 7.0

Calcium (%) 0.8 0.7 0.6

Fat (%) 25 25 25

Phosphorus (%) 0.6 0.6 0.5

Lysine (%) 1.2 1.0 0.9

ME, MJ/Kg 12.0 122 12.6

ME = Metabolizable energy

3.2.4 Data collection

Data collection started at three weeks of age. Feed intake was determined as the difference between
the amount of feed offered and refusals (Tufarelli et al., 2011) in each replicate. Pen body weights
were recorded on weekly basis. Body weight and FI were measured in the morning before watering
and feeding. Body weight gain was determined as the difference between BW of the present week
from that of the previous week over seven days (Oke er al,, 2012). Morphological parameters of
growth such as body length, body circumference, shank length, neck length and wing stretch length
were measured weekly (Nsoso er al., 2006, 2008) using a measuring tape. On average, 14 birds per
treatment were randomly selected, measured and weighed from 3 to 16 weeks of age. The FCR was
calculated by dividing the average weekly FI with the average weekly BWG for each replicate
(Santiago and Rodriguez, 2005; Tufarelli et al., 2011), '

3.2.5 Statistical analyses

Data on FI, average weckly BWG and FCR were annlyzed using the Procedure General Linear
Model (GLM) of SAS (version 9.0, 2002 - 2008) (SAS Institute, 2002) to determine the effect of
dietary treatments on growth parameters of guinea fowl. To evaluate treatment and time interactions
time-series datn were subjected to restricted maximum likelihood (REML) to estimate repeated
measures by the use of statement within Proc Mixed procedure of SAS (2002-2008) to estimate
variances and covariance (Holland, 2006). The results reported are least square means separated
using Least Significant Difference (LSD). The following statistical model was used:

Y= p+ T+ P+ Eg



30

where Yiji . Observed variables (FL, FCR, BWG, BW, body length, body circumference, wing
stretch, shank length, neck length),

p = Overall mean

i = Treatment effects (Diets: control, maize, millet, sorghum)

fi= Replicate effects

Eij = Error which is randomly distributed

3.3 Results and Discussion

3.3.1 Feed intake and feed conversion ratio

Guinea fowl on control diet had significantly (p<0.05) lower FI than other dietary treatments while
maize, millet and sorghum were all similar to each other (Table 3.5). This result of control diet is
inconsistent with Nahashon et al, (2005) and Seabo et al. (2011) who fed commercial diets and
reported increased FI in guinea fowl fed. In this study, the control CP levels for starter, grower and
finisher diets were 20%, 18% and 16%, respectively. On the other hand, the CP levels for
experimental diets (maize, millet and sorghum) were 24%, 20% and 15% for starter, grower and
finisher diets, respectively, The discrepancies between the control and the experimental diets may be

due to the amount of CP supplied and also to the quality of protein and amino acids profile.

Feed conversion ratio was significantly lower for guinea fowl on control diet compared to other
dietary treatments which did not differ from each other, (Table 3.5) indicating superiority of control.
The values recorded in this study were lower than those obtained by Nehashon et al. (20] 1) which
were 20.63 and 18.13 at 16 weeks of age in guinea fowl reared at 15.6 birds/m? and 18 birds/m?,
respectively. In the current study, the stocking density of 10 birds/m® was used. This present results
should be read with caution since birds were observed scooping diets outside feeders. According to
Ikani and Dafivang (2004), guinea fowl have high FCR because of their tendency to waste feed by
scooping and picking of the feed, which was also observed in this study. This call for an alternative

method for measuring cfficiency of feed utilization in guinea fowl,
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Table 3.5: Cumulative Feed intake, Feed conversion and Body weight gain per guinea fowl fed commercial

broiler diets and experimental diets in 13 weeks under intensive management system

Weeks Treatments CV Significanc
Experimental Dicts Level
Control Maize Millet Sorghum
FI () 13714.09£209.65" 16085:209.65"  16019.63£209.65" 15872.524200.65° 2.72  ***
FCR 11.33£0.37* 13.9120.37° 14.90£0.37" 13.72£0.37° 550 s
BWG(g) 93.14%2.18" 89.2542,18% 82.98+2.18 89.03£2.18* 493 *

**Row means with different superscripts are significantly different
F1=Feed Intake; FCR = Feed Conversion Ratio; BWG = Body Weight Gain; * = (p<0.05), *** = (p<0.001)

3.3.2 Body weight and body weight gain

Generally, dietary treatment had no influence on BW at the same stage of growth (Table 3.6) except
on weeks 13, 15 and 16 (p<0.01) when millet fed birds weighed lower. No explanation could be
advanced for differences observed during these periods. This observation is consistent with previous
findings by Nsoso er al. (2003, 2006) who fed guinea fowl keets commercial broiler diets and

reported no significant difference in live weights at the same stage of growth and development.

At 12 weeks of age, BW of guinca fowl in the current study was 1049.49+14.22 g, 999.95£14.22 g,
1057.69+14.22 g and 1013.24+14.22 g for control, maize, millet and sorghum diets, respectively.
Slightly higher BW values of 1210 g, 1370 g and 1470 g were reported by Seabo ef al. (2011) during
the same perjod. The difference in BW between the two studies could be due to variation in sources
of protein used in the dictary treatments. For instance, the present study, used soybean meal as a
protein source while sunflower cake was used in the study by Scabo et al. (2011). Aratjo et al.
(2011) indicated that despite its high fibre content (14%) and deficient lysine (0.5%) compared to
soybean meal, sunflower cake is relatively rich in sulphur amino acids (methionine nqd cystine).
Sulphur amino acids play an important role in poultry nulrition because they are essentinl for
optimum muscle accretion (Vicim et al., 2004). The present study recorded BW of 1408.9828.62 gi
at 16 \vcéks of age for birds on control diet, the period during which Nsoso et al. (2003) in Botswana
recorded 1400 g BW of the progeny of wild and domesticated indigenous guineh fowl. Ho{ve'ver,“u '
lower BW of 1208+6.86 g was reported by Ogah (2011) in Nigeria in indigenous guinea fowl during
the same period, Differences in the above studies may be due to differences in quality of diets and _

suggests a need for more research in guinea fowl nutrition.
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Guinea fowl fed millet diet had significantly lower BWG compared to other dietary treatments,
which did not differ significantly from each other (Table 3.5), The lower BWG in guinea fowl fed
millet dict can be attributed to the presence of tannins in millet that hinders the utilization of feeds by
monogastric animals, especially poultry. Tannins depress growth rate and feed utilization by forming
complexes with proteins and carbohydrates or inhibiting digestive enzymes (Medugu et al., 2012).
Sorghum is also known for having tannins, however, in the present study the sorghum used was

likely to have no tannins since it was of white colour (Imik, 2009).

Table 3.6: Means and standard erors of guinea fowl body weights (g) fed commereial broiler diets and experimental
diets from 3 to 16 weeks of age under intensive management system

Weeks Treatments CV  Effects
Trtx Time
Experimental Diets
Control Maize Millet Sorghum

3 198.13£2.03 198.13£2.03 198.75£2.03 196.2522.03 2.58 NS
4 211.27£6.37 207.5126.37 217.4326.37 22443637 13.53 NS
5 310.81£7.70 308.17+7.70 322.51£7.70 317.03£7.70 13.14 NS
6 434.2849.21 396.97+9.21 425,80+9.2] 441.40£9.21 10.72 NS
7 530.57£15.42 490.02+15.42 491.81:1542  496,06+15.42 1130 NS
8 665.21:15.52 629.73+15.52 624.93£15.52  634.90+15.52 10.83 NS
9 785.81:17.78 737.87£17.78 757.19£17.78  763.05:17.78 932 NS
10 894.70+16.99 856.21+16.99 844.16£16.99  899.11x16.99 8.57 NS
11 1028.41£14.2 979.68+14.27 1019.36+14.2 1004.84214.2 6.93 NS
12 1049.49£14.2 999.95+14,22 1057.69£14.2 1013.24£142 745 NS
13 1217.35£22,8° 1137.93£22.8* 1074.91222.8"  114030£22.8® 836 A

14 1274.49£30.9 1219.93£30.9 1180.91£30.9 1227.30£30.9 737 - NS
15 1353.26+30,04°  1299.00£30.04%®  1241.82+30.04° 1288.16:30.04 695 .

16 1408.98:28,62° 13584352862  1277.43228.62° 1353.65:28.62" 7.44 i

*>*Row means with differcnt superscripts are significantly different; NS = Non Significant;
** = (n<0.01), NS = p>0.05, Trt = Treatment

3.3.3 Body length

Generally, there was no significant difference in body length of guinea fowl at the same age (Table
3.7) except during week 10 (p<0.01) when birds on millet diet were shorter and week 12 (p<0.001)
when birds on maize and sorghum were shorter. During week 13 (p<0.01) birds on millet were
shorter and on week 16 (p<0.001) sorghum fed birds were shorter. These differences are likely to be
just after fact since no justifiable explanation can be advanced. From 5 to 12 weeks of age. body
length increased by 17.98 cm, 14.58 cm, 17.26 cm and 14.31 cm for control, maize, millet and
sorghum diets, respectively. Nsoso ef al. (2006) reported body length increase of 22.79 ¢m for guinea
fowl raised on concrete floor during the same period. The present study also raised birds on concrete
floor finish therefore this could not be a factor that rcsultc'd in differences in the two studies. The.

differences in results between the two studies could therefore be attributable to differences in dietary
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treatments. The present study fed control (commercial broiler diets) and formulated guinea fowl diets

containing maize, millet and sorghum as energy sources, whereas commercial broiler starter and
grower diets were fed by Nsoso et al. (2006).

In this study, body length was 28.03 cm, 26.75 cm, 26.24 ¢cm and 26.12 cm for control, maize, millet
and sorghum diets, respectively from 3 to 16 weeks of age. These values are higher than 22.1720.13
cm body length value obtained by Ogah (2011) during the same period. Guinea fowl breeds and
environmental factors might have contributed to variations in the results in these studies. The present

study used the pearl and lavender strains while Ogah et al. (2011) used indigenous guinea fowl.
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Table 3.7: Means and standard errors of growth of guinea fowl body lengths (cm) fed commercial broiler diets and

experimental diets from 3 to 16 weeks of age under intensive management system

Weeks Treatments cv Effects
Experimental Diets Trtx Time
Control Maize Millet Sorghum

3 15.400.39 15.10£0.39 14.890.39 15.66£0.39 9.06 NS

4 19.380.30 19.07:0.30 19.27£0.30 19.8120.30 9,08 NS

5 23.610.55 22.89:0.55 23.81£0.55 24.0120.55 6.36 NS

6 27.96:0.43 26.4420.43 27432043 27.83:0.43 5.64 NS

7 30.68£0.59 29.1320.59  29.2820.59 29.2120.59 5.51 NS

8 33.590.70 31.9320.70 31.88£0.70 32.7120.70 6.63 NS

9 36.16+0.45 35.01£0.45 34.6420.45 34.66£0.45 5.12 NS
10 35.89+0.56' 36.67:056°  34.39:0.56 35514056  4.68 .

i} 39.90+0.78 38.83:0.78 38.86+0.78 38.570.78 4,68 NS
12 41.5920.63° 37.47£0.63"  41.07:0.63° 383240.63*  5.86 e
13 39.9720.66° 39.36:0.66"  37.28:0.66 389120.66%  5.89 -

14 42231047 41712047 40.88£0.47 41.52+047 448 NS
15 43.1420.70 41.8520,70  40.78x0.70 41.30£0.70 547 NS
16 43.4321.66° AL71£1.66%  41.13z1.66% 39.78:1.66°  9.76 »ee

*® Row means with different superscripts are significantly different, NS = Non Significant
** = (n<0.01), *** = (p<0.001), NS = p>0.05, Trt = Treatment

3.3.4 Body circumference

Dietary treatment had no significant influence on body circumference of guinea fowl at the same
stage of growth. Generally, bedy circumference significantly (p<0.001) increased with age of guinea
fowl in all dietary treatments (Table 3.8). Kasperska et al. (2011) contended that the increase in body
circumference may be indicative of the normal growth and good development of internal organs, In
the present study, body circumference was 37.36£0.52 cm, 36.80+0.52, 36.35+0.52 and 37.2840.52
cm for control, maize, millet and sorghum diets, respectively at 13 weeks of age. This finding is
inconsistent with Kasperska ef al. (2011) who reported lower body circumference of 27.2 cm and
‘26.2 cm for male and female guinea fowl, respectively at 13 weeks of age. The variation in results
for the two studies might be due to differences in breeds, environmental conditions and dietn}y
treatments. The present study used the pearl and lavender strains while Kasperska et al, (2011) ﬁsed
grey pearl. In addition, the study was conducted in Sebele, Botswana which uccording_ to Emongor,
(2007) has an average annual rainfall of 538 mm and mean daily temperature of 30 °C. Bydgoscci in
Poland has an average annual rainfall of 500 — 550 mm and average annual temperature of 7.5 to 8.0

°C (Slowinska er al., 2010).
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Table 3.8: Means and standard errars of guinea fow! body circumferences (cm) fed commercial broiler dicts

and experimental diets from 3 to 16 weeks of age under intensive management system

Weeks Treatments CV  Effects
Experinental Dicts Trt x time
Control Maize Millet Sorghum
3 15.9340.38 15.61+0.38 16.57£0.38 16.5710.38 6.99 NS
4 20.1140.33 19.79£033 19.69+0.33 20274033 5.38 NS
5 23.2210.39 22.71£0.39 23,1420.39 23.0420.39 5.38 NS
6 26.49£0.41 25.20:0.41 25.98+0.41 26.3320.41 4.68 NS
7 28.06+0.43 27454043 27.0920.43 27162043 4.38 NS
8 31.19£0.47 30.46+0.47 3028+047 29912047 4.47 NS
9 32.4910.66 31.0320.66 30.7620.66 32.5120.66 1.55 NS
10 33.86%0.37 33.6410.37 33.552037 33.482037 4.60 NS
11 35.32+0.54 33.68+0.54 34.0820.54 33.3520.54 6.81 NS
12 36.12+0.34 35.78+0.34 35.1820.34 35402034 4.52 NS
13 37.3620.52 36.80+0.52 36.3520.52 37.28+0.52 421 NS
14 38.3620.53 38.07:0.53 37.5220.53 38.72+0.53 5.01 NS
15 38.7120.75 38.43£0.75 38.7840,75 38.0920.75 4.92 NS
16 37.13£0.87 37.08+£0.87 36.38+0,87 35.8320.87 6.57 NS

NS = Non Significant, NS = p>0.05, Trt = Treatment

3.3.5 Wing stretch A

Generally, wing stretch of guinea fow! was not significantly affected by dictary treatment at the same
age of growth (Table 3.9) except during week 4 (p<0.001) when birds fed control and maize diets
had shorter wing stretch and during weeks 7 and 15 (p<0.01) when millet fed birds had shorter wing
stretch._Similarly, during week 16 (p<0.001) sorghum fed birds had shorter wing stretch. There is no
scientific explanation for this difference in wing stretch, In this study, wing stretch values obtained
from 5 to 12 wecks were 19.730.36 to 27.95£0.74 cm; 20.76£0.36 to 28.09+0.74 cm; 20.44::0.36 to
28.32+0,74 cm; 19.88£0.36 to 29.49+0.74 cm for control, maize, millet and sorghum diets,
respectively, These values arc lower than 26.39+0.20 to 49.00+0.41 cm and 27.4720.35 to
47.85£0.41 cm reported by Nsoso ef al. (2006) during the same period. In the present study, wing
stretch values of 26,68+0.53 cm, 27.05+0.53 cm, 24.93+0.53 cm and 25.97£0.53 cm for control,
maize, millet and sorghum diets, respectively were recorded at 16 weeks of age. In Nigeria,
Fajemilehin (2010) reported wing stretch values of 19.26:0.23 cm, 19.50£0.21 cm and 19.53+0.24
cm, respectively on the Pearl, Ash and Black guinen fowl types at 16 weeks of age. Similarly 10
Fajemilehin (2010), Ogah (2011) reported ‘the wing stretch value of 19.38+0.08 cm dunng the same
period. According to Nsoso ef al. (2006), wings are late mnlunng traits and are a physxologlcnl

advantage to guinca fowl as they are ﬂlghty and revert ensnly to feral conditions.
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Table 3.9: Mecans and standard errors of guinea fowl wing stretches (cm) fed commercial broiler diets and experimental

dicts from 3 to 16 wecks of age under intensive management system

Weeks Treatments CV  Effects
Experimental Dicts Trt x time
Control Maize Millet Sorghum

3 14.36£0.40 14.87£0.40 15.67:040 15.2220.40 791 NS

4 17.06£0.26" 17.8620.26" 19.29£0.26° 18.16:0.26° 628  ***

5 19.73£0.36 20.76£0.36 20.44:0.36 19.88+0.36 391 NS

6 21.8320.39 21.35:0.39 21.92:0.39 22.08£0.39 549 NS

7 22.98+032% 23.56+0.32° 21.91x0.32* 2228:032° 506  **

8 25.80£0.51 26.4820.51 25.7320.51 25.90:0.51 619 NS

9 23.89:0.35 24,8320.35 24272035 24.0420.35 451 NS
10 28.70:0.61 29,18:0.61 27.9120.61 27.8620.61 135 NS

11 24.83+0.69 25.23:0.69 25.0120.69 24.610.69 590 NS

12 27.95:0.74 28.09:0.74 28.320.74 29.4920,74 614 NS

13 28.66:0.44 29.60£0.44 2B.6420.44 29,28:0.44 390 NS

14 28.43:049 29,47£0.49 28.54£0.49 28.380.49 451 NS

15 29,77x0,74" 30.130.74% 28.28:0.74° 29.88:0.74* 663  **

16 26.68:0.53" 27.05:0.53 24.93:0.53* 2597:0.53% 578 e

*&*Row means with different superscripts are significantly different; NS = Non Significant
** = (p<0.01), *** = (p<0.001), NS = p>0.05, Trt = Treatment

3.3.6 Shank length

Generally, shank length of guinen fow! was not affected by dictary treatment (Table 3.10) at the same
age of growth except during week 12 (p<0.001) when sorghum fed birds had longer shanks.
According to Nsoso ef al. (2006) and Fajemilehin (2010), shank _lcngth constitutes the length of the
leg and is an early maturing trait that is needed to support the whole body frame. From 5 to 12 weeks
of age, shank length increased (p<0.001) significantly by 5.35 cm, 5.27 cm, 5.34 em and 7.31 cm for
control, maize, millet and sorghum, respectively. Nsoso et al. (2006) reported guinea fowl shank
length increases of 8.91 cm and 8.38 cm during the same period. The difference in results could be
due to variation in stocking densities for the two studies. In the present study guinea fow] were reared
at 10 birds/m?, whereas in the study by Nsoso et al (2006) they were reared at 4 birds/m2. Acco‘rdihg ’
to Estevez (2007), high stocking density in poultry results in reduced BW, FI and FCR and ﬂiis
affects growth due to crowding and stress. High stocking density also leads to poor air 'ciunlity at bird
level due to inadequate air exchange and incrensed ammonia (Feddes ef al., 2002). Furthermore, high

stocking density results in reduced access to feed and water, thus coniributing to poor growth rate.
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In the present study, at 13 weeks of age guinea shank length was 13.76£0.14 cm, 13.2620.14 cm,
13.2820.14 em and 13.13£0.14 ¢m for control, maize, millet and sorghum, respectively almost
double the figure observed by Kasperska e af (2011). Lower shank length of 6.4 cm was obtained by
Kasperska et al. (2011) in guinea fowl fed commercinl turkey dict at 13 weeks of age. The shank
length at 16 weeks of age in the present study was 14.60+0.19 cm, 14.35+0.19 cm, 13.51+0.19 cm
and 14.44+0.19 cm for control, maize, millet and sorghum diets, respectively. Fajemilehin (2010) in
Nigeria found lower shank length values in three varicties of helmeted guinea fowl (Pearl: 7.14+0.07
em; Ash: 7.04+0.05 cm and Black: 7.01£0.10 em) at 16 weeks of age. The differences in shank
length might be due to environmental and breed factors in the above studies. The current study
commenced during the wet senson in February while that of Fajemilehin (2010) started during the
dry season in September. Obidi et al. (2008) stated that seasonal factors exert significant influence on
domestic birds. The authors (Obidi ef al., 2008) pointed out that direct climatic factors acting on the
birds include high ambient temperature and relative humidity resulting in severe heat stress. These
factors will affect bird's performance by reducing BW, FI and FCR. Furthermore, mineral

metabolism and deposition in bones are affected by heat stress in poultry (Abioja et al., 2012).

Table 3.10: Means and standard errors of guinea fowl shank lengths (cm) fed commercial broiler diets and experimental

diets from 3 to 16 weeks of age under intensive management system

Weeks Treatments cv Effects
Trt x time
Experimental Diets
Control Maize Millet Sorghum
3 5.88£0.11 6.060,11 5.6410.11 6.100.1] 7.07 NS
4 6.8910.11 7.04£0.11 7.1320.11 6.99:0.11 8.24 NS
5 8.1320.18 8.260.18 8.44£0.18 8.2840.18 - 116 NS
6 9.68+0.13 9.3840.13 9.4340.13 9.4110.13 4.64 NS
7 10.59+0.20 10.01£0.20 10.08+0.20 10.06£0.20 5.28 NS
8 11.36£0.15 11.0420.15 11.4120.15 11.1920.15 6.37 NS
9 12.26+0.13 12.18£0,13 12,18+0.13 12.180.13 3.80 NS
10 12.48£0,12 12.220.12 12.140.12 12.48+0.12 435 NS
11 13.3120.14 13.01£0.14 13.160.14 13.1620.14 3715 NS
12 " 13.4840.99 13.53£0.99* 13.78£0,99* 15.590.95" 26.38 b
13 13.76£0.14 13.26x0.14 13.28+0.14 13.1320.14 3.79 NS
14 13.83£0.13 13.39£0.13 13.30£0.13 13.800.13 4.24 NS
15 13.94£0.17 13.8620.17 13.65£0.17 ~ 13.870.17 © 454 NS
16 - 14,60£0,19 14.35+0.19 13.5120.19 14.44£0.19 544 NS

* ¥ Row means with different superscripts are significantly different; NS = Non Signiﬁqnnl .
#** = (n<0,001), NS = p>0.05, Trt = Treatment
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3.3.7 Neck length

Neck length of guinea fowl was not significantly affected by dietary treatment (Table 3.11) at the
same stage of growth cxcept in weeks 4 and 5 when birds on maize and control respectively had
shorter neck lengths. From 5 to 12 weeks of age neck length increased by 4.12 cm, 3.76 cm, 3.82 cm
and 3.52 cm for control, maize, millet and sorghum diets, respectively. These values are lower than
6.45 cm reported by Nsoso ef al, (2006) during the same period. The authors (Nsoso ef al.,, 2006)
stated that neck length is an early maturing trait that enables birds to have good view of their
surroundings in order to detect danger or see predators in advance. Probably the growth of the neck
in the present study which was generally inferior to that of Nsoso et al. (2006) is consistent with the
overall growth of birds.

Table 3,11: Means and standard errors of guinea fowl neck lengths (cm) fed commercial broiler diets and experimental
diet from 3 1o 16 weeks of age under intensive management system

Weeks Treatments cv Effects
Experimental Diets Trtx time
Control Maize Millet Sorghum
3 4.15£0,25 4.40£0,25 4.3820.25 4.1120.25 12.63 NS
4 5.1320.13%  4.8320.13* 5.09£0.13*  535:0.13" 5.10 v
5 5.8320.23* 6.12:0.23* 6.192023* 6452023 8.78 b
6 6.45£0,15 6.4320,15 6.550.15 6.4920.15 5.38 NS
7 7.13£0.15 6.900.15 6.8820.15 6.9120.15 6.29 NS
8 7.88£0.07 7.73£0.07 7.900,07 8.1320.07 4.80 NS
9 8.5120.05 8,560,0 8.44£0,05 8.5120,05 243 NS
10 8.5120,18 8.860,18 9.2120,18 9.060,18 446 . NS
1 9.67:0,07 9.4610,07 9,67£0.07 9.5120,07 297 NS
12 9.95:0,07 9.880.07 10.0120,07 9.97:0.07 2.10 NS
13 11.5320,28 11,16£0.28 11.43£0.28 11.220.28 512 NS
14 11.650.25 114240225 11.6620.25 11.63:0.25 420 NS
15 12,7320.15 12.530.15 12.69£0.15 12.7020.15 429 NS
16 12.390.10 12.5240.10 12,3120,10 12.2620.10 244 NS

**Rew means with diffcrent superscripts are significantly different; NS = Non Significant

** = (p<0.01),, NS =p>0.05, Trt = Treatment

3.4 Conclusion

Generally, dietary treatment did not have significant effect on morphological parameters of growth in
guinea fowl during the same stage of growth and development. These results suggest that maize,

sorghum or millet dicts can be used in guinea fowl diets without affecting growth performance,
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Further research on meat characteristics and acceptance by consumers should be carried out, Due to
similarity between dietary treatments a cost-benefit analysis should be conducted to complete

comparison of locally available cereal grains and commercial feeds.
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CHAPTER 4
CARCASS CHARACTERISTICS OF GUINEA FOWL (Numida meleagris) FED DIETS

CONTAINING THREE LOCAL GROWN CEREALS AS ENERGY SOURCES RAISED
UNDER INTENSIVE SYSTEM

Abstract: This study investigated carcass characteristics of guinea fowl fed diets containing_yellow
maize, white sorghum and pearl millet as energy sources in comparison to commercial broiler diets
(control). Parameters for carcass characteristics studied were dressed carcass weight, carcass yield,
gizzard weight, heart weight, liver weipht, drumstick weight, thigh weight, back weight, breast
weight and wing weight. On average, 3 birds from each replicate (12 birds from. each dietary
treatment) were randomly selected and sacrificed in the abattoir at 6, 12 and 16 weeks of age for
carcass evaluation. From 6 to 16 weeks of age puinea fowl on control diets had significantly
(p<0.001) higher carcass dressed weight (707.08£10.94 g) than maize (686.50+10.94 £); millet
(633.63£10.94 g) and sorghum (690.30£10.94 g). Maize and sorghum diets did not differ
significantly from each other. Dictary treatment had no significant {(p>0.05) influence on guinea fowl
carcass yield. Empty gizzard, hean, liver, drumstick, thigh, back and breast were significantly
(p<0.001) influenced by dictary treatments.

Generally, carcass characteristics significantly (p<0.05) increased with guinea fowl age. These
results suggest that yellow maize, white sorghum or pearl millet diets can be used in guinea fowl
diets without affecting carcass characteristics of guinea fowl. Further studies on the acceptance of
meat by consumers and cost-benefit analysis of the dictary treatments should be conducted to

complete comparison of locally available cereal grains and commercial feeds.

Key words: Carcass characteristics, cereal grains, guinea fowl

4.1 Introduction o . )
Guinea fowl can be kept for both meat and egg production (Mohamed et a,, 2012). Unlike chicken

eggs, consumption of guinea fowl eggs is not popular, thus guinea fowl are raised mniniy for meat
which is served in restaurants around the world, especially as substitutes for game birds (Nobo et al,
2012). Guinca fowl have low input requirements, greater capacity to scavenge for feed and high
quality meat (Mwale ¢/ al. 2008). Musa et al. (2006) noted that the success of conventional boulify
meat production is strongly related to improvements  in growﬂl.und carcass yicld, rr‘min]yhbyv
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increasing breast proportion and reducing abdominal fat. The authors (Musa et al., 2006) further
mentioned that the proportions of major carcass tissucs (i.c. breast, liver, heart, leg and abdominal
fat) and their distribution throughout the carcass is important to carcass value, Manipulation of these
traits depends on the combination of genes and nutrition (Musa er al., 2006). Therefore, guinea fowl
production requires knowledge and understanding of their growth characteristics and patterns to

allow for the design of optimum management practices (Elhashmi ef al,, 2012).

The optimum age of slaughtering guinea fowl is 16 weeks because of the subsequent decline in FCR
(Ayorinde ef al. 1989; Embury, 2001). At this age, live weight of unimproved indigenous puinea
fowl is approximately 1.0 kg (Ayorinde et al. 1989; Mundra et al. 1993) while that of improved
strains is approximately 2.0 kg (Embury, 2001). Guinea fowl meat contains higher protein content of
23% than 22.3% for beef (Say 1987; de Moreno et al., 2000). In Botswana, Morcki er al. (2012)
obtained protein content in guinea fowl meat of 22.9% and 31.6% at 6 and 12 weeks of age,
respectively. There is a lack of information on effects of nutrition on carcass characteristics of guinea
fowl in Botswana. Therefore, the aim of this study was to evaluate the carcass characteristics of
guinea fowl fed diets containing three cercal grains i.c., millet, white sorghum and yellow maize as
energy sources in comparison to commercial broiler diets under intensive management system. The
specific objective of the study was to compare the carcass characteristics for instance dressed weight,
dressed percentage and drumstick weight, thigh weight, wing weight, breast weight and back weight
of guinea fow! fed diets containing three cercal grains (yellow maize, pearl millet and sorghum) as

energy sources in comparison to commercial broiler dicts.

4,2 Materinls and Methods

4.2.1 Experimental site

The study was carried out at BCA Guinea Fowl Rearing Unit, Sebele Content farm from Marth 10
June 2012, The trial took 10 weeks to complete. The BCA is 24° 33 S, 24° 54'E and is located at an - ‘
altitude of 994 m ubove sea level with an average annual rainfall of 538 mm (Emongor, 2007). The :
average daily minimum and maximum temperatures in summer arc about 18 °C and 32 °C, -

respectively whereas in winter about -5.°C and 21 °C, respectively.

4.2.2 Experimental design ’
A completely randomized design was used where 40 keets were randomly allocated to four dietury .

treatments: control (commercial broiler diet), yellow maize, pearl millet and white sorghum. Each’
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treatment had 40 keets with four replicates of 10 birds each. The birds and diets composition are

similar to those used in chapter 3,

4.2.3 Processing procedures

A1 6, 12 and 16 weeks of age, 3 birds from each replicate (12 birds from each dietary treatment) were
randomly selected and sacrificed in the abattoir (BCA poultry abattoir) for carcass evaluation. Feed
and water were withdrawn 12 hours prior to slaughter to prevent digesta and facces from
contaminating carcasses. Three birds per replicate were manually caught and weighed individually
(final weight), put in crates and transported to slaughter facility where they were sacrificed. Birds
-were sacrificed by cervical dislocation (Morcki et al., 2011), bled by section of the jugular veins
<(Ikani and:Dafang 2004) and scalded in hot water at 65 - 70 °C for 3 minutes (Adetola et al., 2012).
“Thereafier, carcasses were placed in a plugging machine for de-feathering. Afier removal of the
ihead, shanks and feet, the carcasses were manually eviscerated and re-weighed to obtain carcass
-weight. The:final weight and carcass weight were used to determine the dressing percentage of the
:birds, expressed as carcass weight/final weight*100 (Mareko et al., 2006). Carcass characteristics
-were delermined through the physical dissection method described by Van Marle-Kaster and Webb
+{2000).; Physical dissection involved precise cutting of a carcass into commercially cut parts and
~weighing the parts to determine meat and bone yield. The parameters that were measured through
‘dissection included carcass weight, drumstick weights, thigh weights, wing weights, breast weight
and:back weight. The heart, liver and empty gizzard were also weighed. Gizzards were emptied prior

t10 weighing.

+4:2.4 Statistical annlyses

TDatn-were. analyzed using the Procedure General Linear Model (GLM) of SAS (version 9.0, 2002 -
=2008) (SAS Institute;.2002) to determine the effect of dietary treatments on carcass characteristics.
TThe:results reported are least square means separated using Least Significant Difference (LSD). The

' following:statistical model was used:
Y= p+ T+ B+ Egk

* Where Yij - Observed variables (carcass weight, gizzard weight, heart weight, liver weight,
- drumstick weight, thigh weight, back weight, breast weight and wing weight).

;+ p = Overall:mean )

7 Ty =Areatment.effects (Diets: control, maize, millet, sorghum)
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Bji= Replicate effects

Eyx = Error which is randomly distributed

4.3 Results and Discussion

4.3.1 Dressed weight and carcass yield

Carcass dressed weight of guinea fow! was not significantly affected by dietary treatment at the same
age. However, carcass dressed weight increased significantly (p<0.001) overtime (Table 4.1). In
agreement with the present study, Kokoszysiski er al. (2011) obtained a steady increase of carcass
dressed weight (866 to 947 and 890 to 973 g) from 13 to 16 weeks of age for male and female guinea
fowl, respectively. At 12 weeks of age, carcass dressed weight values from the present study were
higher than those reported by Laudadio et al. (2012). The authors (Laudadio er al., 2012) reported
carcass dressed weight values of 694 g and 696 g in guinea fow] fed wheat middling-soy diet and
wheat middling-micronized-dehulled pea diet, respectively during the same period. On the contrary,
Mareko er al. (2006) obtained a higher carcass dressed weight value of 1056+0.087 g at 12 weeks of
age. The differences in carcass dressed weight values between the present study and that of Mareko
et al (2006) study could be due to the types of diet fed per guinea fowl stage of growth. The present
study fed commercial broiler diet (control) and formulated guinea fowl dicts consisting of maize,
sorghum and millet as starter diet from 3 to 6 weeks of age, grower diet from 7 to 12 weeks and
finisher diet from 13 to 16 weeks while in the study by Mareko et al. (2006) guinea fowl were fed
grower dict from 5 weceks to 14 weeks of age. Nobo e al. (2012) reported slightly lower carcass
dressed weight values of 654 g and 655 g for female and male guinea fowl, respectively at 13 weeks
of age, Guinca fow] in the study by Nobo ef al. (2012) were fed varying levels of Phane meal
(Imbrasia belina), According to Madibela et al. (2007), Phane meal is high in chitin making it highly

unpalatable and poorly digestible leading to reduced feed intake.

Table 4.1: Means and standard errors of guinea fowl carcass dressed weight (g) fed commercial broiler diets

and experimental diets at 6, 12 and 16 weeks of age under intensive management system

Weceks Treatments : CV  Significance
Experimental Diets. - level -
Control Mnaize Millet - Sorghum )
6 304,00+12,14%  283.56+12.14™  304.80£12.14™ 287.88+£12.14™ 661 NS
12 761.58+13.44Y  733.04£13.44%  762,20+13.44% 743.18£13.44™ 786 NS '
16 1011.17£23.34%  970.06£23.34  938.43+23.34" 978.18+23.34® 8354 NS

*Row means with same superscripts arc not signlﬂgam}y different
%2 Column means with different superscripts are significantly different

NS = Non Significant, NS = (p>0.05)
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In the current study, dressed carcass weight at 16 weeks of age was consistent with Kokoszyriski e
al. (2011) who found dressed carcass weight of 947 and 973 g in male and female guinea fowl,
respectively during the same period. The similarity between the two studies can be attributed to the
same strain of guinea fowl (pearl) used in both studies. Also, the two studies used dictary treatments
with chemical composition which are almost similar. In this study, starter diet contained 24% CP and
12.13 MI/Kg ME; grower diet; 20% CP and 12.13 MJ/Kg ME and finisher diet; 15% CP and 11.30
MI/Kg ME. In the study by Kokoszynski ef al. (2011) starter diet contained 24.5% CP and 12.15
MJ/Kg ME; grower dict; 22.6% CP and 12.35 MI/Kg ME and finisher diet; 20.7% CP and 12.55
MJ/Kg ME.

Dietary treatment had no influence on guinea fowl carcass yield at 6, 12 and 16 weeks of age (Table
4.2). Musa et al. (2006 stated that birds of similar body composition possess similar body carcasses
and slaughter by-products composition. However, carcass yield significantly increased over time.
Murawska et al., (2011) reported an increase in the carcass yield of broilers as a result of an increase
in the content of edible portions (lean meant and giblets) and a decrease in non-edible components
(offal and bones) due to nutrition. Commercial mixed diets with high nutrient concentrations fed to
poultry affect the function and weight of gastrointestinal tract segments (Obun, 2008). Havenstein ef
al, (1994) observed that the decrease in gastrointestinal tract is a natural consequence of adjusting to

feeding conditions.

In the present study, guinea fowl carcass yield (dressing percentage) at 12 weeks of age was
comparable to Fuentes ef al. (1998) values of 75.13% and 75.74% for male and female guinea fowl,
respectively, On the other hand, Scabo et al. (2011) obtained higher carcass yield values of 87.5%,
87.6% and 87.5% in guinea fowl on 14% CP, 16% CP and 18% CP diets, respectively at 12 wcekﬁ of
age. The difference in carcass yield between the three studies could be due to variations in sources of
protein for dietary treatments. In the present study and that of Fuentes et al. (1998), soybean meal
was used as a protéin source in dietary treatments, whereas Seabo ef al. (2011) used sunflower cake
as a protein source. Araiijo ef al. (2011) contended that despite its high fibre content (14%) and
deficient lysine (0.5%) compared to soybean meal, sunflower cake is relatively rich in sulphur mnin(.)‘

acids (methionine and cysteinc). Sulphur amino acids are essentinl for optimum muscle accretion.

(Vieira et al., 2004).

Marcko ef al. (2006) reported a higher carcass yield of 94.17% at 12 weeks of age in guinea fowl

raised on concrete floor. The variation in carcass yield values between the present study and that of
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Mareko et al. (2006) could be due 1o difference in dietary treatments for guinea fowl stage of growth,
The present study fed commercial broiler dict (control) and formulated guinea fowl diets consisting
of maize, sorghum and millet as starter, grower and finisher diets while in the study by Marcko et al.
(2006) guinea fowl were fed only broiler grower dict. No explanation could be advanced for the
difference between the commercial diets in the present study and the broiler grower diet in Mareko et
al. 2006 study. In agreement with the present study, Saina (2005) obtained carcass yield value of
71.6% in guinea fowl at 16 weeks of age. However, Kokoszynski ef al. (2011) reported lower carcass
yield values of 70.1% and 70.7% in male and female guinea fowl, respectively at 16 weeks of age.
According to Mareko ef al. (2006), carcass dressing percentage is influenced by the stage of

maturity, degree of finish, breed and intestinal contents (offals).

Table 4.2: Means and standard errors of guinea fowl carcass yield (%) fed commercial broiler diets and

experimental diets at 6, 12 and 16 weeks of age under intensive management system

Weeks Treatments CV  Significance
level

Experimental Dicts

Control Maize Millet Sorghum
6 71.31x4.29 72.51+4.29 73.47x4.29 67.18+4.29 11.17 NS
12 73.09£2.14 73.812.14 72154214 73.5412.14 10.11 NS |
16 72.13£1.62 71.83x1.62 74.33%1.62 72.37£1.62 13.21 ‘ NS

NS = Non Significant, NS = (p>0.05)

4.3.2 Empty gizzard weight

Empty gizzard weight was not significantly affected by dietary treatment at the same age. However,
empty gizzard weight increased significantly (p<0,001) with age for all the dietary treatments (Table
4.3). Obun et al. (2008) noted that the size of the gizzard is determined by the amount of work
required by the muscular walls of the organ to grind feed particles. In the opinion of Hetland er al,
(2005), the gizzard activity is more strongly stimulated by fibre structures, In this study, empty -
gizzard weight at 12 weeks of age was higher than the values reported by Seabo et al. (2011) of
26.53 g, 27.50 g and 26.48 g in guinca fowl fed dicts containing three varying protein levels. The
difference in empty gizzard weight in the present study and that of Seabo ef al. (2011) could thus be
due to variation in both composition and fibre contents of dietary treatments. Murawska et al, (201 1)
noted that in modern poultry the gizzard works less intensively due to considerable modifications m
the composition and structure of the feed which gradually diminishes the size of the organ. The

present study recorded lower gizzard weights at 16 weeks of age compared to 30 g reported by Nsoso
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et al. (2003). The difference in gizzard weight could be due to variations in dictary treatments used
for the two studies. The present study fed commercial broiler diet (control) and formulated guinea
fowl dicts consisting of maize, sorghum and millet. The guinea fowl in the study by Nsoso ef al.

(2003) were fed a mixed diet of sorghum, maize and sunflower during the same period.

Table 4.3: Mecans and standard errors of guinea fowl empty gizzard weight (g) fed commercial broiler diets

and experimental diets at 6, 12 and 16 weeks of age under intensive management system

Weeks Treatments cv Significance
Experimental Dicts level '
Control Maize Millet Sorghum
6 12.1120.78*  13.2120.78" 12.4220.78"  12.9420,78" 1285 NS
12 20.20£1.43"  20.61x1.437 21.23+1.43Y  2247+143% 1416 NS
16 20.98+1.56"  25.22x1.56 26.48+1.56Y  26.23x1.56” 1207 NS

* Row means with same superscripts are not significantly different
¥ Column means with different superscripts are significantly different
NS = Non Significant, NS = (p>0.05)

4.3.3 Heart weight

Dictary treatment had no significant influence on heart weight of guinea fowl at the same age.
However, heart weight significantly increased with age (Table 4.4). Tarhyel ef al. (2012) noted that
the increasc in heart weight could be attributed to the fact that as the birds advance in age, the body
organs also develop to conform to the general body growth pattern. Thc present study recorded
higher heart weight values at 12 wecks of age than those from a study by Seabo et al. (2011) who
observed values of 3.89, 3.86 and 3.85 g obtained from guinea fowl fed varying protein levels.
However, the present study recorded lower heart weight values at 16 weeks of age than Nsoso ef a).
(2003) who reported a heart weight value of 10 g. The difference in heart weight values between the -
two studies could be due to variation in dietary treatments resulting from the sources of p-roteinvuse‘d.
The present study used soybean meal as protein source, whereas Nsosa ef al. (2003) used sunflower
cake. Sunflower is relatively rich in sulphur amino acids (Aratjo et al., 2011) which are cssenﬁql for

optimum muscle accretion (Vieira ef al., 2004),
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Table 4.4: Means and standard errors of guinea fowl heart weight (g) fed commercial broiler diets and

experimental dicts at 6, 12 and 16 wecks of age under intensive manngement system

Weceks Treatments CV  Significance
Experimental Dicts level
Control Maize Millet Sorghum
6 2.78+0.19™ 2.85+0,19™ 2,7440.19% 3.12+0.19% 1398 NS
12 5.66+0.26" 5.52+0.26" 5.80£0.26Y 5.83x0.26" 1596 NS
16 7.20£0,24* 7.10£0.24* 7.49+0.24" 7.0320.34% 14.85 NS

* Row means with same superscripts are not significantly different
=¥%* Column means with different superscripts are significantly different
NS = Non Significant, NS = (p>0.05)

4.3.4 Liver weight

Generally, dietary treatment had no significant effect on the liver weight at the same age. However,
liver weight significantly (p<0.001) increased over time (Table 4.5). Mutayoba et al. (2003) stated
that increases in liver weight indicate that the feed stimulates the organ. The authors (Mutayoba er
al., 2003) argued that the increase may be related to the need of the liver to increase its efficiency for
metabolism and detoxify anti-nutritional factors in the diet. Sorghum contains tannins which limit its
usage (Faquinello ef al., 2004). Tannins bind to certain digestive enzymes attached to the membrane
of the small intestine thereby depressing digestive function (Walker, 1999). Similarly, millet contains
significant amounts of phytic acid which are recognized anti-nutritional factors uffectihi; the
bioavailability of major minerals such as calcium and phosphorus and trace minerals such as zinc,
iron, copper and manganese (Eltayeb et al., 2007). '

This study recorded higher liver weight values at 12 weceks of nge than those reported by Seabo et al.
(2011) during the same period. The difference in liver weights between the two studies could be due
to variation in cnergy and CP levels or anti-nutritional factors in the dictary treatments. In the present
study the energy and CP levels were 12.14 MJ/Kg ME and 20%, 18% and 16% for contral diet’s
starter, grower.and finisher rcspectivel'y, and 12,13 MJ/Kg ME and 24%, 20% and 15% for
experimental guinea fowl diets. On the contrary, Seabo ef al. (2011) used 11.72 MI/Kg ME and 18%, -
16% and 14% CP levels, Consistent with the current study, Hosseini-Vashan et a/ (2010) reported an
increase in liver weight of broiler chickens with increased energy and CP levels. ‘

In this study, liver weight values (12,97 ~ 14.87 g) recorded at 16 weeks of age were inconsistent
with 20.0 g abtained by Nsoso ef al. (2003) during the same period. The difference in liver weights
could be attributed to varintion in sources of protein and energy levels of the dietary treatments. This
study used soybean meal which Kalbande et al. (2009) noted is deficient in methionine whereas
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Nsoso ef al. (2003) used sunflower. According to Sayda ef al. (2011), sunflower is relatively rich in
sulphur containing amino acids; methionine and cysteine. Carew et al, (2003) noted that reduction in

liver weight is often an index of nutrient deficiencies especially protein.

Table 4.5: Means and standard errors of guinea fowl liver weight (g) fed commercial broiler diets and

experimental diets at 6, 12 and 16 weeks of age under intensive management system

Weeks Treatments CV Significance
Experimental Dicts level ‘
Control Maize Millet Sorghum
6 6.89x0,17" 7.5720.17% 6.72+0.17* 7.67x0.1 ™ 1479  **
12 12.1320.41% 12,1904 12.08£041%  12.56:041% 1407 NS
16 14.14£0,52 14.78+0.52* 12.9720.52%  14.40£0.52®  8.81 NS

*** Row means with different superscripts are significantly different
%% Column means with different superscripts are significantly different, NS = Non significant
** = (p<0.01), NS = (p>0.05)

4.3.5 Drumstick weight :

Dictary treatment had no significant effect on guinea fowl drumstick weight at the same_age.
However, drumstick weight significantly (p<0.00 f) increased with age of guinea fowl for all dietary
treatments (Table 4.6). In agreement with the current study, Saina (2005) obtained a drumstick
weight of 105.6:11.1 g at 16 weeks of age. Nsoso et al, (2003) obtained drumstick weight of 100 g
during the same period which was similar to those of millet fed birds but lower than control, maize -
and sorghum. The difference in drumstick weights in the current study and that of Nsoso ez al. (2003)
can be attributed to variation in treatments and guinea fowl strains used. The present study. fed
control (commercial broiler diets) and formulated guinea fowl diets containing maize, mlllet and
sorghum as energy sources. On the other hand, guinea fowl in the study by Nsoso ef al. (2003) were
fed a mixed dict of sorghum, maize and sunflower. Furthermore, the present study” used pearl and
lavender strains while Nsoso et al, (2003) uscd the progenies of wild and domesticated mdlgenous
guinea fowl (the pearl) strains. According to Saina (2005), indigenous guinca fowl strains have lower

performance than improved strains.
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Table 4.6: Means and standard crrors of guinea fowl drumstick weight (g) fed commercial broiler diets and

experimental dicts at 6, 12 and 16 weeks of age under intensive management system

Weeks Treatments CV Significance
Experimental diets ‘ level
Control Mhnize Millet Sorghum
6 34.08£0.84™  33.3420.84™ 35.07£0.84"  3597x0.84™ 1 132 NS
12 90.29+2.02"  88.3542.02 91.24+2,027  85.1142.02"% 1099 NS
16 124338291 112,25+2.91% 108,95:2.91% 119.75£291* 991 NS

* Row means with same superscripts are not significantly different
¥ Column means with different superscripts are significantly different
NS = Non-Significant, NS = (p>0.05)

4.3.6 Thigh weight

Dietary treatment did not significantly affect guinea fowl thigh weight at the same age. On the other
hand, thigh weight significantly (p<0.001) increased with age of guinea fowl for all dietary
treatments (Table 4.7). In agreement with present study, Nsoso ef al, (2003) obtained a thigh weight
value of 140 g at 16 weeks of age. On the contrary, Saina (2005) and Ogah (2011) reported much
lower thigh weight values of 131.7£15.5 g and 72.390.64 g, respectively during the same period.
The difference in thigh weights between the three studies could be due to variation in CP levels in
dietary treatments as well as strains of guinea fowl used. The present study fed starter diets
containing 24% CP; grower diets of 20% CP and finisher diets of 15% CP. Saina (2005) fed a broiler
finisher diet which contained 18% CP while Ogah (2011) fed a diet containing 18% CP. The current

study used peart and lavender guinea fow) lstmins while Saina (2005) used indigenous guinea fowl.

Table 4.7: Mcans and standard errors of guinea fowl thigh weight (g) fed commercial broiler diets and

experimental diets at 6, 12 ond 16 weeks of age under intensive management system

Weeks Treatments CV Significance
o ' level
Experimental Dicts
Control Mnaize Millet Sorghum
6 44,08£2,02"  38.86x2.02" 44,56x2.02  42.9632.02" ©  10.76 ' NS
12 107.68£4.79"  107.12+4.79" 113.8424.79" . 106.234.79” 10.74 NS - ',
16 147.18£4.40%  156.05:4.40%  139.85£4.40" 152.2884.40" 10.19 NS .

*Row means willh same superscripts are not significantly different
L8 Column means with different superscripts are significantly different

NS = Non Significant, NS = (p>0.05) .
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4.3.7 Back weight

Generally, back weight was not significantly influenced by dietary treatment at the same age except

at week 16 when control was superior. In all dietary treatments back weight significantly (p<0.001)
increased with age of guinea fowl (Table 4.8). Back weight value at 16 weeks of age in the present
study for birds on control diets was consistent with Nsoso e al. (2003) who obtained 120 g during
the same period. On the other hand, Saina (2005) reported a higher back weight value of 130.0 g
during the same period. The variation in back weights between these studies might be due to the
difference in energy levels of the dietary treatments. The current study used diets with energy levels
of 12,14 MJ/Kg ME for control diet’s starter, grower and finisher respectively, and 12.13 MI/Kg ME
for experimental guinea fowl diets. On the contrary, Saina (2005) used a broiler diet of 13 MJ/Kg
ME. Teteh er al. (2010) obtained better growth rates in broilers fed high energy diets. The authors
attributed the good results to the use of cnergy for efficient retention of protein for growth.

Table 4.8: Means and standard crrors of guinea fowl back weights (g) fed commercial broiler diets and

experimental diets at 6, 12 and 16 weeks of age under intensive management system

Weeks Treatments CV  Significance
level

Experimental Dicts

Control Maize Millet Sorghum
6 33332144 35.50& 144 3359144 3529144 13.52 NS
12 8544291  86.78+2.91¥ 80.63:2.91™  BL.86£2.91™ [3.01 NS
16 119.55£3.48" 98,9143 .48% 98.33£3.48% 106204348 1535

** Row means with different superscripts are significantly diﬂ'crc_m .

%2 Column means with different superscripts are significantly different, NS = Non Significant

*¢ = (p<0.001), NS = (p>0.05)

4.3.8 Breast weight A

Breast weight of guinea fowl was not significantly affected by dietary treatment. However, breast
weight significantly increased with age (Table 4.9). Likewise, Kokoszynski er al, (2011) reported
higher breast muscles in carcasses from guinea fowl at 16 weeks of age. The values for breast weight

obtained in the current study at 16 weeks of age are consistent with the value of 280 g reported by

Nsoso er al. (2003) during the same period. Lower breast weight value of 267.23£1,69 g was _

reporied by Ogah (2011) during the same period, The variation in breast weights between these
studies might be due to the difference in protein and energy levels of the dietary treatments .nnd
guinea fowl strains used. In this study, starter diet contained 24% CP and 12.13 MIJ/Kg ME; grower
diet; 20% CP and 12.13 MJ/Kg ME and finisher diet; 15% CP and 11.30 MJ/Kg ME. Ogah (2011)
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fed a concentrate diet containing 18% CP and 11.30 MI/Kg ME. According to Tesseraud ef al.
(2003), dictary protein restrictions reduce breast muscle weight. Similarly, Dairo ef al. (2010)
reported low breast weight in broiler chickens fed low cnergy diets (11.62 MJ/Kg ME and 11.49
MJ/Kg ME for starter and finjsher diets, respectively) as opposed to normal encrgy diets (1243
MIJ/Kg ME and 12.54 MI/Kg ME for starter and finisher diets respectively). The authors (Dario et
al,, 2010) opined that protein and energy are the determinants in the evaluation of the performance
and production coefficients of farm animals. In addition, the current study used pearl and lavender
guinea fow! strains while Ogah (2011) used indigenous guinca fowl. According to Bemacki ef al.
(2012), carcass percentage of the breast muscle is significantly influenced by genotype and content
of depot fat. The authors (Bernacki et al,, 2012) nlso stated that the high content of breast muscle in
carcasses makes guinea fowl suitable for use as broilers.

Table 4.9: Means and standard errors of guinea fowl breast weight (g) fed commercial broiler diets and

experimental diets at 6, 12 and 16 weeks of age under intensive management system

Weeks Treatments CV  Significance
level
Experimental Dicts
Caontrol Maize Millet Sorghum
6 71.87+2.83"  69.05+2,83% 71.30£2.83"  74.83£2.83" 1436 NS
12 214.00£5.06"  220.14+5.06" 219.23+5.06" 215.60£5.06" 957 NS
16 316.36£9.00  292,93+9.00% 284.08£9.00™ 294.68+9.00% 10.07 NS

* Row means with same superscripts are not significantly dichrcn} .
*** Column means with different superscripts are significantly differcnt, NS = Non-Significant
NS = (p>0.05)

4.3.9 Wing weight

Generally, wing weight of guinea fowl was not influenced by dietary treatment at the same age
except at week 16 (p<0.01) when millet fed birds had lower wing weight. However, wing weight
significantly (p<0.001) increased with age (Table 4.10). In the current study, wing weights of control
and maize fed birds were consistent with [30 g obtained by Nsoso et al. (2003). A lower wing weight
value of 121,3£10.7 g similar to that of birds on sorghum diets was recorded by Snina (2005) during
the same period. The variation in wing weight between these studies is attributable to dietnry
treatments and guinea fowl strains. The current study used the pearl and lavender guinea fowl strains

while Saina (2005) used indigenous guinea fowl. Indigenous guinea fowl strains have lower body

weights than improved strains (Saina 2005).
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Table 4.10: Means and standard errars of guinea fow! wing weight (g) fed commercial broiler diets and

experimental diets at 6, 12 and 16 weeks of age under intensive management system

Weeks Treatments CV  Significance
level

Experimental Dicts

Control Maize Millet Sorghum
6 48.03x£1.43%  4831%1.43® 47.90£1.43%  52.10£1.43% 9.76 NS
12 112.92+2,507%  112.02+2.50” 114.38£2.50%  112.36£2.50% 7.74 NS
16 130.76+1.82"  127,74].82 11236+1.82Y  124.24+1.82" 636 **

*** Row means with different superscripts are significantly different

%% Column means with different superscripts are significantly different, NS = Non Significant

** = (p<0.001), NS = (p>0.05)

4.4 Conclusion

Generally, dietary treatment had no influence on guinea fowl carcass characteristics at 6, 12 and 16
weeks of age. However, variation did occur for liver weight, back weight and wing weight. These
results suggest that yellow maize, white sorghum or pearl millet diets can replace commercial broiler
diets in guinea fowl diets without affecting these traits. Further research on meat characteristics and
acceptance by consumers and cost-benefit analysis of the dictary treatments should be carried out to

cvaluate the effect of formulating guinea fowl diets using locally available cereal grains.
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Abstract: This study investigated growth performance of guinea fow fed diets containing 3 cereal grains as
energy sources in comparison to commercial broiler diets. Birds were raised under intensive system from
3 to 16 weeks of age. A completely randomized design was used where 160 keets were randomly assigned
to 4 dietary treatments. Each treatment had 40 birds with 4 replicates of 10 birds each. Data were analyzed
using General Linear Model Procedure of Statistical Analysis Software (version 9.0). The results showed that
dietary treatment did not (P>0.05) influence body length, body circumference, wing stretch, shank length and
neck length of guinea fowl. From 3 to 16 weeks of age feed intake was significantly (P<0.0001) lower for
control diet (13714.78+209.65 g) than maize (16085£209.65 g), millet (1609.63£208.65 g) and sorghum
(158724209.65 g) diets. Furthermore, FCR was significantly (P<0.0001) lower on control diet (11.33£0.37)
than maize (13.91+0.37), millet {14.9040.37) and sorghum (13.7240.37) diets. Average weekly body weight
gain was significantly (P<0.05) lower for birds on millet diet (82.9812.18 g) than birds on control (83.1412.18
g), malze (89.25+2.18 g) and sorghum (89.03:2.18 g) diets. These results suggest that cereal grains can
be used in guinea fow diets without affecting perfformance.

Key words: Dietary treatment, growth parameters, guinea fow, intensive system, keets

INTRODUCTION

The production of guinea fow as an altemative paultry
enterprise is gaining ground throughout the world,
especially In developing countries which have shown
increasing demand for this particular meat (Nahashon
el al,, 2008; Yildirim, 2012), The gamey flavour of guinea
fow! meat may be the factor influencing its preference
and demand. Guinea fowl adapt to ditferent
environmental conditions and as such, they are
ubiquitous (Kokosyzyski, 2011). As a result of the
Increasing interest In guinea fow! farming and gradual
domestication of the bird, feeding management and
breeding strategies are required that will bring about
Improvement in its performance (Ogah, 2011). However,
according to Nahashon e! al, (2006) and Elhashml et al.
(2011), turning guinea fowl production Into a profitable
enterprise requires understanding of thelr growth
characteristics and patterns as these allow the design
of optimum management practices and hence improved
profitability.

The success of poultry meat production has been
strongly related to Improvements in growth rates and
carcass yleld (Musa ef al,, 2008). Indigenous guinea
fowl varlaties have lower body welghts (Mundra e! al,
19883) than improved strains. Furthermore, Ayorinde and
Ayeni (1983) reported that a guinea fow! tends to grow
slowly welghing less than 1 kg at 8 weeks of age

compared to a broiler chicken which reaches 1.5to 2 kg
in B8-8 weeks. Nahashon e! al. (2005) reported carcass
yields of about 70% at 8 weeks of age. Similarly, Teye ef
al, (2006) cbtained a carcass yield of 66.9 and 69.7% for
male and female Cobb broilers at 8 weeks of age,
respectively. Hughes and Jones (1980) reported
carcass yield (dressing percentage) of male and female
guinea fow broilers at 12 weeks of age to be 76.8 and
76.8%, respectively.

Guinea fowl farming is in its infancy in Botswana (T ebesi
el al, 2012); hence information on their nutrition is
limited. According to Nahashon ef al (2008), the-
profitability of guinea fowl is hampered by poor nutrition
due in part to lack of management and feeding
guidelines. Currently, formulated guinea fow diets are
not available in Botswana resulting in guinea fowd fed
commercial diets for chickens. Therefore, a study was
conducted to evaluate growth performance of guinea’
fow under intensive management system fed diets
containing millet, white sorghum and yellow makze as
energy sources n comparison to commerclal broﬂer
diets (control). .

MATERIALS AND METHODS e
Experimental 'site: The study was mrned out at
Botswana College of Agriculture (BCA) Guinea Fow
Rearing Unit, Sebele Content farm from February to
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June 2012. The BCA Is 24°33' S, 24°54' E and {s located
atan altitude of 994 m above sea leve! with an average
annual rzinfall of 538 mm and mean daily temperature
of 30°C (Emongor, 2007).

Experimental design: A completely randomized design
was used where 160 keets were randomly allocated to
4 dietary treatments: control (commercial broiler diet),
maize, millet and sorghum. Each dietary treatment had
40 birds with four replicates of 10 birds each.

Management of keets: A total of 160 keets were hatched
at BCA hatchery unit and raised in a closed house which
provided both warmth and adequate ventilation. At 4
weeks of age, the keets were transferred to 16 growing
pens where they were randomly assigned to 4 dietary
treatment groups. The 4 treatments comprised control
diet and experimental diets consisting of yellow maize,
white sorghum and millet as energy sources. Birds were
raised on earth floor pens with perches. A drinker and a
feeder were placed in each pen. Feed and water were
provided ad liblum to all reatments.

Experimental dlets: Dietary treatments comprised
control diet and experimental diets consisting of yellow
maize, white sorghum and millet as energy sources.
Diets for each feeding phase were isocaloric and
Isonitrogenous. Cereal grains were bought from
Botswana Agricultural Marketing Board and commercial
broiler diets and feed premixes from feed distributors
and feed manufacturers, Experimental diets were mixed
at the Department of Agricultural Research and were
formulated according to Botswana Standard for Guinea
fow (BOS 234:2006). Experimental diets contalned 24%
CP and 12.13 MJ/Kg ME starter diet which was fed from
0 to 6 weeks of age; a grower diet (20% CP and 1213
MJ/Kg ME) from 7 to 12 weeks of age and a finisher diet
(15% CP and 11,30 MJ/Kg ME) fed from 13 to 16 weeks
of age. The commercial broiler diet contained 20% CP
and 12.0 MJ/Kg ME starter diet and was fed from O to 8
weeks of age; a grower diet (18% CP and 12.2 MJ/Kg
ME) from 7 to 12 weeks of age and a finisher diet (16%
CP and 12.8 MJ/Kg ME) was fed from 13 to 16 weeks of
age. In this study, 18 weeks was regarded as market
age of guinea fow,

Data callection: Data collection started at 3 weeks of
age. Feed Intake (F1) was determined as the dilference
between the amount of feed ofiered and refusals
(Tufarelli et al, 2011) in each replicate. Pen body
weights were recorded on weekly basls. Body Weight
{BW) and FI were measured In the morning before
watering and feeding, Body Welight Gain (BWG) was
determined as the difference between BW of the present
week from that of the previous week over 7 days (Oke et
al,, 2012), Morphological paramelers of grawth such as

307

body length, body circumierence, shank length, neck
length and wing stretch length were measured weekly
(Nsoso ef al, 2006) using a measuring tape. On
average, 14 birds per treatment were randomly selected,
measured and weighed from 3 to 16 weeks of age. Feed
conversion ratio (FCR) was calculated by dividing the
average weekly Fl with the average weekly BWG for each
replicate (Tufarelli ef al,, 2011). Mortality was recorded
throughout the experimental period.

Statistical analyses: Data on Fi, average weekly BWG
and FCR were analyzed using General Linear Model
(GLM) procedure of SAS (version 8.0, 2002-2008) (SAS
Institute, 2002) to determine the effect of dietary
treatments on growth parameters of guinea fowl. The
results reported are least square means separated
using Least Significant Difference (LSD). The following
statistical model was used:

Yix= p+THR+Ex

where, Yix = Observed variables {Fl, FCR, BWG, BW,
body length, body circumference, wing stretch, shank
length, neck length):

B = Qverallmean

1 = Treatment effects (Dlets control, maize, millet,
sorghum)

B = Replicate effects

Ew = Error which is randomly distributed

RESULTS

Table 1 presents a cumulative Fi, FCR and BWG of
guinea fow in 13 weeks of produchcn Dietary treatment
had a significant effect on Fi, FCR and BWG. Guinea fow
fed control diet showed a significantly (P<0.001) lower
overall (0-81 days) Fl and FCR compared with maize,
millet and sorghum diets. A significant (P<0.05) effect of
the dietary treatment cn BWG was observed on gumea‘
fow fed millet diet.

Body welght: The effects of dietary treatment on guiriea ‘

- fowl BW Is shown in Table 2. Generally, treatments had

no significant (P>0.05) influence on BW,

Body length: Table 3 shows lhe effect of dietary '
treatment on guinea fowl body length. Generally, there
was no significant (P>0.05) effect of treatments on body
length,

Body circumference: Table 4 shows the effect of dietary
treatment on guinea fow body circumference. Dietary .-
treatment did not cause a significant (P>0.05) dlfference
on guinea fowl body clrcumference

Wing stretch: Generally. wing stretch of guxnea fowl was
not significantly (P>005) aﬂected by dletary treatment ‘v

(Table 5). .
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Table 1: Cumuative feed Intake, feed conversion and body weight gain per guinea fowl fed commercial broller diets and experimental

diets from 3to 16 wesks under intensive ¢ system
Treatments (experimental diets)
Paramelers Control Maize Mildet Sorghum cv St
Fl(g) 13714.70£200.65* 160854 209.685* 16019.834200.65 15872.524200.85 272 e
FCR 11.33:0.37* 13.91:0.37° 14.80:0.37° 13.72:037° 550 -
BWG (p) 93.1422.18% 89.2522.18= 82.98:2.18* 89.03:2.18* 4.93 d

**Row means with different superscripts are significantly differert. Fl: Feed Intake; FCR: Feed conversion ratio;
BWG: Body weight gain; SL: Signifcance level, Significant *(P<0.05), Signifcant **(P<0.001)

Table2: Means and standard emors of guinea fowl body weights (g) fed commerdial brailer diets and experimental diets from 3 to 16

weeks cf age under Intensh stem
Treatmen!s (experimental diets)

Weeks Control Maize Milet Sorghum cv SL
3 168.13£2.03 168.132203 198752203 106.25¢203 258 NS
4 21127837 20751837 217.42:8.37 224.43:837 1353 NS
& 310.8117.70 308.17:7.70 32251:7.70 317.0347.70 13.14 NS
[} 43428:9 21 390672921 42589:021% 441402921 1072 °

7 5305721542 490.02£15.42 491.81215.42 496.06£15.42 1130 NS
8 66521215.52 629.73215.52 6249321552 834.90£1552 10.83 NS
8 78581217.78 7378721778 757.10:17.78 763.05:17.78 932 NS
10 854.70+16.99 858.21:10.99 844.16216.99 899.11216.09 857 NS
1)) 1028.41214.2 678.66214.27 1010.36£14.2¢ 1004.84214.2* 693 M
12 1046.49214.2 ©99.95414.22 1057.69:14.2 1013242142 745 NS
13 1217.40:22.8* 1378322 8% 1074.81222.58* 1140.30:22.8% 838 -
14 1274.48:30.9 1218.83:30.9 11680.81£30.8 1227.30£309 737 NS
15 1353.26£30.04 1290.00430.04 1241.82430.04 1288.18130.04 885 NS
16 1408.88:28 62* 135843408 62% 127743228 628 1153 65428 62* 7.44 h

4¢Row means with diferent superscripts are signifcantly different. SL: Significance level. Significant® (P<0.05),
Significant** (P<0.01), Non-significant (NS-P>0.05)

Tabls3: Means and standard errors of growth of guinea fow! body Ienglhl (cm) fed commerdial broller diets and experimental diets from
3 to 18 weeks of age under Intensive it system

Treatments (experimental diets)

eks Conirol Maize Milet Sorghum cv sL”

We:

3 15.40£0.39 15.10:0.38 14.89:0.38 15.66:029 8.08 NS
4 10.38£0.30 10.07:0.30 10.27:0.30 18.81:0.30 .03 NS
5 23.6120.55 22.8840.55 . 23811085 24012055 638 NS
a 27.9810.43 26.4410.43 27.43:043 27834043 584 NS
7 30.68£0.59 29.13:0.59 20.28:0.59 20211058 5.51 NS
8 331.53:0.70 31.83:0.70 31.88:0.70 32711070 883 NS
] 38.1640.45 35.0110.45 34.8420.45 38045 512 NS
10 35.89:0.58 36.6710.58 34.38:0.58 35511056 468 Ns
1 30.0040.78 - 38.8310.78 38.8840.78 38571078 4.68 NS~
12 41,59:0.63° 37.4710.63* 41.07:063" 38.32:063" 5.88 bt
13 39.97:0.68% 30.38:0.68* 37.28:0.68" 33.9110.66" 5.89 -
14 42231047 41.7110.47 - 40884047 41.52¢.0.47 T v 448 - «-NS
15 43.14:070 41.85:0.70 40.78:0.70 41304070 547 NS

16 3.43:1.68 41.71:1.68 41.13:1.68 30.78¢1.668 8.78 NS
**Row means with different superscripts are significantly different, SL: Significance level. - . .
Significard level **(P<0.01), Signficant ***(P<0.001), Non-significant (NS-P>0.05) .

Shank length: Table 8 shows the effect of dietary DISCUSSION
treatments on guinea fowl shank length. Generally,  This study was conducted to lnvestigate arowth
shank length of was not significantly (P>0.05) influenced  performance of gulnea fowl fed diets containing millet,
by dietary treatment. white sorghum and yellow maize as energy sources in
comparison to commercial broiler diets. Guinea fowl fed
Neck longth: Neck length of guinea fowl was not  control diet had significantly (P<0.001) lower overall (0-
significantly (P>0.05) affected by dietary treatment 81 days) Fl and FCR than other dietary treatments which
(Table 7). themselves did not differ significantly. This result is in
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1al broiler diets and experimental diets from

Table 4: Means and standard errors of gulnea fom body d i (am) fed
310 16 weeks of age under intensi I t system
Treatments (experimental dlets)

Weeks Control Malze Milet Sorghum cv SL
3 15.93:0.38 15.61£0.38 16571038 18.57:0.38 [:3:] NS
4 20.11:0.33 18.70:023 10.68:0.33 20271033 538 NS
5 23.22:038 22714039 23.14:030 2204:039 528 NS
[} 26.45:0.41 2520:0.41 25.08:041 2834041 4.68 NS
7 28.08:0.43 27.45:043 27.09:0.43 27.16¢0.43 438 NS
8 31.18:0.47 30.4620.47 30262047 29.91:047 4.47 NS
] 32.40:0.68 31.03:0.66 30.76:0.68 32.51:0.66 755 NS
10 33.88:0.37 31642037 3355:0.37 33.48:037 4060 NS
1 35.3210.54 31.68:054 34.08:0.54 3325:0.54 861 NS
12 36.12:0.34 35.78:0.34 35.18:034 35.40:0.34 452 NS
13 37361052 Ja.802052 36354052 37.28:052 4.21 NS
14 38.3640.53 38.07:053 37.52:0.53 38.72¢0.53 501 NS
15 33.7120.75 38432075 38.7840.75 33.00:0.75 492 NS
18 3.13:0.87 37.08:0.87 36384087 3583087 8.57 NS

SL: Signifcant level, Non-significart (NS-P>0.05)

Table5: Means and standard errors of guinea fowl

wing stretches (cm) fed

al brailer diets and experimental diets from 3 to

16 weeks of age under Intensh ' system
Treatments (experimental diets)

Weeks Cenlral Malze Milet Sorghum cv SL
3 14.36:0.40 14.8720.40 15.67:0.40 1522+0.40 791 NS
4 17.06:0.29¢ 17.88:0.26% 19.20:0.26° 18.16840.2¢° 828 bl
5 10.73:0.38 20.768:0.38 20441038 10.88:0.36 &1 NS
a 21.83:0).39 21352039 21824039 22084039 549 NS
7 22.08:0.32* 23.56:0.3> 21.91:032° 22264032 508 .
8 25.80:0.51 26.48:0.51 25.73:051 25.90:0.51 6.19 NS
9 23.80:0.35 24.83:035 24274035 24.04:0.35 451 NS
10 28.70:0.61 28.18:0.61 27911061 Z7.86:0.61 735 NS
1 24.83:0.60 25231060 25011060 24612069 5980 NS
12 27.05:0.74 28.09:0.74 2832:074 20.40:0.74 814 NS
17 28.6610.44 20.60:0.44 28641044 2928:0.44 290 NS
14 28432049 20.47:0.40 28541049 2838:0.48 4.51 NS
15 20.770.74 30.13:0.74 28281074 29.88:0.74 ‘86 NS
18 20.8840.53% 27.05:0.53 24022053 25.97:D.53% 578 s
A Row means with uperscripts are signifcantly ditferent,
SL: Significant level *(P<0.05), ***(P<0.001), Nor-signifcant (NS-P>0.05)

Tabln@: Means and standard emors of guinea fom shank lengths (cm) fed commerdal broller diets and experimental diets fom 3 to 18
t system .

weeks of age under intensh

Treatments (experimental dlets)

NS~

Weeks Controt Maize Millet b cv
3 5.88:0.11 6.06:0.11 5.6410.11 6.10:0.11 7.07
4 6.89£0.11 7.0410.11 7.13:0.11 6.99:0.11 a24 - NS
§ 8.13:0.18 82640.18 8.4410.18 8.25:0.18 718 - . - NS
8 0.6810.13 9.38:0.13 0.43:0.13 0.411013 . 4.64 . NS’
7 10.59:0.20 10.01:0.20 10.08:0.20 10.08:0.20 528 ‘NS.
.8 11.36:0.15 11.04£0.15 11.4120.15 - 11.18:0.18 .. 837 NS
9 12.26:0.13 12.18:0.13 12184013 12.18:0.13 .380° NS
10 12484012 12.22¢0.12 12.14£0.12 12.48:0.12 . 435 NS
1 13.3110.14 13.0110.14 13.1680.14 13.18:0.14 75 "NS
12 13.4810.00 13.8310.99 13.78:0.09 - 16501009 26.38 © NS
13 13.7040.14* © 13.26£0.14® 13.2810.14* 13.13:0.14° L a7 .
14 13.83:0.13 13.30:0.13" 1330013 13.80+0.13* 424 - e
15 13.84:017 13.86£0.17 13.6520.17 13.87:0.17 454 - < NS
18 14.8040.18 14.35¢0.18 13.5140.19 14441010 544 NS

43 Row means with different superscripts are significanty different. SL: Significant level *(P<0.05), Non-significant (NS-P>0.05)
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Table7: Means and standard errors of guinea fow neck lengths {cm) fed commercial brailer diets and experimental diet from 3 to 16

weeks of age under ive system

Treatments {(experimental diets)

Weeks Control Malze Milet gh cv St
3 4168025 4.40:025 4384025 4.1120.25 1263 NS
4 5134013 4831013 508:0.13 5.35:0.13 5.10 NS
5 583023 6121023 6.19:0.23 6.45:0.23 878 NS
6 6.45¢0,15 6.4340.15 655015 6.49:0.15 538 NS
7 7138015 650:0.15 6.86:0.15 691£0.15 629 . NS
8 7.88:0.07 7.73:007 7506007 8.131007 4.80 NS -
8 851005 8562007 8.44:0.05 8.51£0.05 243 NS
10 85110.18 8.86:0.18 92110.18 0.08:0.18 448 NS
1 9.67:007 9462007 9.67:0.07 9.51:007 297 NS
12 2.954007 9.88:0.07 10012007 9.97:007 210 NS
13 11.53:028 11.16:028 11.43:028 11.22:.0.28 512 NS
14 11.65¢0.25 11.42:025 11.68:0.25 11.63:0.25 420 NS
15 12.73:0.15 12532015 1262:0.15 12.70:0.15 429 NS
18 1239:0.10 12.5240.10 12.31£0.10 122640.10 244 NS

SL: Significant level, Non-significant (NS-P>0.05)

agreement with Nahashaon et al, (2005) and Seabo et al.
(2011) who reported Increased Fl in guinea fow fed
increased dietary CP levels. Nahashon ef al. (2011)
teported higher FCR values (20.63 and 18.13 in guinea
fowl reared at 156 birds/m?* and 18 birds/m?
respectively) at 16 weeks of age, The stocking density of
10 birds/m’ was used In the current study. According to
Ikani and Datwang (2005), guinea fowl have high FCR
because of their tendency to waste feed by scooping and
plcking of the feed which was also observed in this
study.

In general, dietary treatment had no influence on BW at
the same stage of growth. This observation is consistant
with previous findings by Nsoso et al. (2003, 2006) who
fed guinea fow keets commercial broiler diets and
reported no significant ditference In live weights at the
same stage of growth and development. At 12 weeks of
age, BW of guinea fowl was lower than that reported by
Seabo e! al. (2011) during the same period. The
difference in BW between the two studies could be due
to variation in sources of protein used in the dietary
treatments. For Instance, the present study, used
soybean meal as a protein source while sunflower was
used in the study by Seabo el al. (2011). Araujo et al.
(2011) contended that despite its high fibre content
(14%) and deficient lysine (0.5%) compared to soybean
meal, sunflower cake is relatively rich in sulphur amino
aclds (methlonine and cystine). Sulphur amino acids
play an Important role In poultry nutrition because they
are essential for optimum muscle accretion (Vieira et al,
2004). At 16 weeks of age BW in the present study was
consistant with Nsoso ef al. (2003) In Botswana in the
wild and domesticated indigenous guinea fowl.
However, Ogah (2011) in Nigerla reported a lower BW
during the same period in Indigenous guinea fow.
Guinea fow fed millet diet had significantly lower BWG
(P<0.05) compared to other dietary treatments which did
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not differ significantly from each other. The lower EWG in
guinea fowl fed millet diet can be attributed to the
presence of tannins in millet that hinders the utilization
of feeds by monogastric animals, especially paultry.
Tannins depress growth rate and feed utilization by
forming complexes with proteins and carbohydrates or
inhibiting digestive enzymes (Medugu ef al., 2012).
Generally, there was no significant difference in body
length of guinea fow at the same age. From 5 to 12
weeks of age body length Increases for all the dietary
treatments was lower than 22.79 cm reported by Nsoso
el al. (2006) in guinea fowl raised on concrete floor
during the same period. The present study also raised
birds on concrete floor finish. The differences in results
between the two studies could be attributable to
differences In dietary treatments. The present study fed
control {commercial broiler diets) and formulated guinea
fowl diets containing maize, milet and sorghum as
energy sources, whereas commercial broiler starter and
grower diets were fed by Nsoso ef al (2008). In this
study, body length was higher than 22.1740.13 cm
obtained In Nigerla by Ogah (2011) in indigenous
gulnea fowl from 3 to 16 weeks of age.:Guinea fow
breeds and envionmental factors might have .
contributed to variations in the results in these studies.
Body circumference generally Increased with age of .
guinea fow in all dietary treatments. Kasperska et al. .
(2011) contended that the Increase in- body
clrcumference may be indicative of the normal growth
and good development of internal organs. In the present -
study, body circumference at 13 weeks of age for all the
dietary treatments was inconsistent with Kasperska ef -

al. (2011) who reported lower body circumference of -

27.2 and 26.2 cm for male and female guinea fowd,"
respectively. The variation In results for the two studies
might be due to differences in breeds, environmental
conditions and dletary treatments. The present, study = -
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used pearl and lavender strains while Kasperska et al.
(2011) used the grey pearl. In addition, the study was
conducted in Sebele, Botswana which has an average
annual rainfall of 538 mm and mean daily temperature
of 30° (Emongor, 2007). Bydgoscez in Poland has an
average annual rainfall of 500-550 mm and average
annual temperature of 7.5 to 8.0°C (Slowinska ef al,
2010).

Generally, wing stretch of guinea fowl was not
significantly affected by dietary treatment at the same
age of growth. In this study, wing stretch values obtained
from 5 to 12 weeks were lower than those reported by
Nsoso et al. (2006) during the same period. However,
the present study, recorded higher wing stretch values at
16 weeks of age than Fajemilehin (2010) in Nigeria for
the Pearl, Ash and Black guinea fowl types. Simiarly, a
lower value of 19.38+0.08 ¢m was reported by Ogah
(2011) during the same period. According to Nsoso ef al.
(2006), wings are late maturing traits and are a
physiclogical advantage to guinea fowl as they are flighty
and revert easily to feral conditions.

In general, shank length of guinea fowl was not affected
by dietary treatment. According to Nsose et al. (2006)
and Fajemilehin (2010), shank length constitutes the
length of the leg and is an early maturing trait that is
needed to support the whole body frame. From 5 to 12
weeks of age, shank length In this study was lower than
8.81 and 8.38 cm obtained by Nsoso et al. {2006) during
the same period. The ditference in results could be due
to variation in stocking densities for the two studies, In
the first study guinea fow were reared at 10 birds/m?,
whereas in the second study they were reared at 4
birds/m’, According to Estevez {2007), high stocking
density in poultry results in reduced BW, Fl and FCR and
this affects growth. Agaln, high stocking density leads to
poor air quality at bird level due to Inadequate air
exchange and increased ammonia (Feddes el al,
2002). Fuithermore, high stocking density results in
reduced access to feed and water, thus contributing to
poor growth rate. In this study, at 13 weeks of age
guinea fow shank length for control, maize, millet and
sorghum diets was higher than 6.4 cm obtained by
Kasperska e! al. (2011) in guinea fow fed commercial
turkey diet. The shank length at 18 weeks of age in the
present study was also higher than Fajemilehin (2010)
in Nigeria in three varieties of helmeted guinea fowl
(Pearl: 7.1410.07 cm; Ash: 7.04:0.05 cm and Black:
7.01£0,10 cm) at 16 weeks of age. The differences in
shank length values might be due to environmental and
breeds factors for the two studies. The current study
commenced during the wet season In February while
that of Fajemilehin (2010) in Nigeria started during the
dry seasan in September, Obidi ef a/. (2008) stated that
seasonal factors exert significant influence on domestic
birds. The authors pointed out that direct climatic factors
acting on the birds include high ambient temperature

n

and relative humidity resulting in severe heat stress.
These factors will affect bird's performance by reducing
BW, Fl and FCR. Furthermore, mineral metabolism and
deposition in bones are affected by heat stress in poultry
(Abioja ef al,, 2012).

Neck length of guinea fowl was not significantly affected
by dietary treatment. From 5 to 12 weeks of age neck
length increase for the dietary treatments was lower than
6.45 em reported by Nsoso et al, (2006) during the same
pericd. Neck length is an eary maturing trait that
enables birds to have good view of their surroundings in
order to detect danger or see predators in advance
(Nsoso et al., 2006).

Conclusion: In conclusion, generally, dietary treatment
did not have significant effect on morphological
parameters of growth in guinea fowl during the same
stage of growth and development. These results
suggest that maize, sorghum or milet diets can be used
in guinea fow diets without affecting growth
performance.
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