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Abstract

The helmeted Guinea fowl is most prevalent of bird species in the family of pheasants in Nigeria. There seems to be an increase in

the production, marketing and distribution of this bird due to increasing demand for poultry products. Twenty (20) guinea fowls were

sampled from livestock markets in Edo and Delta States, and were examined for their physical and carcass characteristics, by measur-

ing the indices of morphology and by chemical analyses. The average body length of the bird was 56.6 + 2.37 cm and height 25.6 +

1.6cm, wing lengths 19.3 #+ 1.39cm and neck length 13.3 + 1.15cm. Average live weight recorded was 0.848g, while average slaughter

and dressed weights were 0.733g and 0.639g respectively while dressing percentage was 75.6%. Guinea fowl meat odor was pleasant,

meat color was white, the lean well textured and delicate with distinctive game flavor. Proximate analysis of dressed carcass indicated

average crude protein content of 32.54%, mean ether extract value of 18.6%, while mean ash content was 1.87%. It was found a good

source of low-fat functional meat. This study recommended that guinea fowl production and consumption should be promoted as an

alternative and as supplementary to other poultry species in Nigeria.
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Introduction

Guinea fowl belongs to the pheasant family. The bird is believed
to have originated from the Guinea coast of Africa whence the name,
Guinea fowl, was derived. Various species of the bird are found across
the African continent! Among them are the white breasted guinea
fowl, Agelastes meleagrides, black breasted guinea fowl Agelastes ni-
ger, plumed guinea fowl Guttera plumifera, crested guinea fowl Gut-
lera puckerani, the vulturine guinea fowl Acyllium vulturlnum, and
the helmeted guinea fowl Numida meleagris [15]. In West Africa the
grey or black breasted and helmeted species are common in the areas
bordering the Sahara; while the helmeted guinea fowl is most preva-
lent in Nigeria [18]. The bird is enlisted among the world's genetic

resources requiring development through research [8]. Although the

scale of commercial production of guinea fowl in the country, is very
low compared to broiler and layer birds, the awareness of the food
value of this bird is steadily on the increase; the meat and eggs are

popular and highly relished across the country [18,19].

In Nigeria, guinea fowls are sold in large numbers at major live-
stock markets in towns and cities. Most of the birds are transported
from the Northern region of the country, while a few are reared in the
south. For example, Songhai Demonstration Farms in Sapele, Delta
state in the south, produce an appreciable number of the birds annu-
ally, for marketing and distribution to consumers, while the Wildlife
Experimental farms, in the University of Benin in Edo state, operate

Guinea fowl units where a sizable number are reared for experimen-
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tal purposes. The variability in production systems and the specific
factors which may affect the carcass quality, composition and food
value of the bird, are therefore not clearly evident. Much knowledge
about the guinea fowl has been due to studies undertaken during the
last two decades. It is necessary to update information on this species

as there seems to be increase in production and demand for the bird.

Hence this study was undertaken to serve the purpose of routine
evaluation of food animal resources available to consumers in Nigeria
and elsewhere in the tropics. This study focused on the guinea fowl,
and presents an update review and current information, on the food
value of the bird among other poultry species. The objectives were
to examine the physical characteristic by observation and body mea-
surements of live birds arriving at the marketing centers; assess char-
acteristics of their carcass; and determine by chemical analysis the

proximate composition and quality of the meat.

Materials and Methods
Source of guinea fowls

Twenty (20) guinea fowls examined were purchased randomly
from main Livestock Trade Depots in Edo-Delta - Pessu and Igbudu
markets in Warri, and Aduwawa and Oliha markets in Benin-City. The
birds were purchased in batches of four (4) birds each over a period
of two (2) months. Birds were transported in cages from the markets
to the Poultry slaughter unit, University farm project, Benin-City,

where measurements were undertaken.

Body measurements

Morphological features of live birds were examined! These includ-
ed live weight (LW) of each bird which was measured using a physi-
cal balance and recorded in grams. Other indices of morphology were
plumage, and sizes of body parts which were measured using a centi-
meter tape. Thus data on weight of birds, length of body, longitudinal
and latitudinal circumferences, height, neck length, neck circumfer-

ence, and length of lap and wings were obtained.

Carcass measurements/analysis

The birds that were earmarked for slaughter were deprived of
feed for a period of 24 hours, but clean tap water was given. This was
to ensure easy cleaning of carcass during evisceration according to
recommendation [12]. Each bird was slaughtered by positioning bird

laterally and cutting through the jugular with a sharpened knife. Fol-
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lowing bleeding the carcass was weighed and the value recorded as
carcass or slaughter weight (SW). Thereafter carcass was immersed
in hot water for a few minutes to loosen the feathers. Then feathers
were hand plucked from carcass and discarded. The head and limb
terminals (toes and nails) were severed and also discarded along
with feathers as external offals (EO). Then plucked carcass was
weighed and recorded as plucked or defeathered carcass weight
(CW). Thereafter a longitudinal incision was made on the abdomen
to expose the visceral (internal) organs. These were removed to ob-
tain eviscerated or dressed carcass, which was weighed and recorded
as dressed weight (DW). The internal organs - the alimentary canal,
liver, kidneys and lungs and other visceral organs, were identified
and weighed separately, and then recorded as organ weight (OW).
The weight of each organ was also expressed in relation to live weight
(ROW) of the bird, while the summation of organ weights was record-
ed as internal offals (I0). The indices of carcass quality were thus de-
termined by calculations based on the following standard equations

Carcass % = Carcass Weight/live weight x 100

Dressing % = Dressed Weight/live weight x 100

Relative Organ Weight = Organ Weight/live weight x 100.

Chemical analyses

Samples of dressed carcass were weighed and oven-dried and
prepared for proximate analysis. The oven was set at a temperature
of 105°C to dry for 24 hours. Then samples were removed from oven
and then desiccated to cool and reweighed to determine dry matter
(DM) content. Dried samples were milled into powder and then pack-
aged in air-tight, water-proof sample pouches, labeled and stored in
metal cabinet, until required for bench work. Proximate analysis was
performed for crude protein, ether extract and ash. Conventional
analytical techniques described by Association of Official Analytical

chemists [1] were used for all determinations.

Crude Protein: A portion (2g) of each sample was transferred to a
Kjedhal flask. Then an amount (20ml) of conc. sulphuric acid (H2S04)
and 1g of selenium catalyst were added. The solution was then heat-
ed until it became colorless. The process converts protein nitrogen
to ammonia in the form of ammonium sulphate. Sodium hydroxide
(NaOH) was added to the digest to liberate the ammonia; which was
distilled off, collected into about 5ml of boric acid and determined by
titration. Based on the assumption that the nitrogen content of pro-

tein is 16%, the crude protein (CP) content of sample was computed
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by multiplying nitrogen content determined by the classical factor
(6.25), according to the following equations and calculations

Stage 1: (-NH2) + H2504 - (NH 4)2S04 + CO2 + 02

Stage 2: (NH4)2S04 + NaOH - NaS04 + 2NH3+ H20

% N =Vax VFx MWN/100 Ws x aliquot. %CP = %Nr x6.25

Where: Va - volume of acid used in titration, VF - volume of volu-
metric flask used for digestion. MWN - molecular weight of nitrogen
(0.00014), Ws - weight of sample.

e  Ash Content: Two (2g) of sample was measured into a previ-
ously weighed and ignited crucible, then placed in muffle fur-
nace and heated at 560°C for 6 hours to ash indicating combus-
tion of the organic matter in the original sample. Following, the
residue (ash) was removed from the furnace, cooled in a desic-
cator and weighed. The ash content is expressed thus: weight of
ash/weight of sample x 100/1.

e Ether Extract: Fats and fatty substances are characterized by
their solubility in the series of organic solvents and this phe-
nomenon was utilized in determining the lipid content of the
various samples, crude lipid was determined by solvent ex-
traction with petroleum ether in a Tecator Soxhlet extractor.
Then the solvent was distilled off and the residue was dried for
over an hour in a vacuum oven set at 72°C. Following, residue
was cooled, desiccated and weighed. The drying and weighing
process was repeated severally until a constant weight was at-
tained. Thus ether extract (EE) content of sample was calculat-
ed using this equation: % Ether extract = weight of oil/weight
of sample x 100/1.

e Nitrogen free extract: This comprises the soluble carbohy-
drate component of organic matter in sample was determined
by arithmetic: the summation of the values of ash, crude pro-
tein, ether extract and crude fiber components of the samples;
and subtraction of this sum from the total dry matter content of
sample - %NFE =% DM - % (CP + CF + Ash + EE). The NFE value
is an approximation because it includes the cumulative errors
of the other determinations and thus also expressed as a pro-
portion of total dry matter (DM).

e  Statistical analysis: Variance analysis was performed for the
data obtained from measurements. Means were separated and

compared by Duncan’s Multiple Range Test.
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Results
Morphology and carcass characteristics of guinea fowl

The guinea fowls commonly found and consumed in Nigeria and
which we examined in this study had variable plumage colors. There
were those that were pure white or grey with black and white spots;
and others that were black and dotted with white. Body measure-
ment and carcass characteristics of mature guinea fowls are shown in
table 1. The average body length was 56.6 + 2.37 cm and height 25.6
+ 1.6cm, wing lengths 19.3 + 1.39cm and neck length 13.3 + 1.15cm.
Carcass and dressing percentages of the guinea fowl were high being
73.30 £ 1.27 and 75.60 * 2.75 respectively implying that is a good
source of Animal Protein. The liver was the largest internal organ,
with a Relative organ weight (ROW) of 16.8 + 1.29. The sizes of the
Crop and GIT followed with ROW values of 11.2 + 1.06 and 2.97 £ 1.72
respectively (Table 2).

- EEETEERE
(cm)
B1 49.0 | 90.0 [38.0| 23.0 | 12.0 | 8.0 | 19.0 6.0
B2 60.0 | 98.0 (43.0) 28.0 | 14.0 | 10.0 | 19.0 9.0
B3 54.0 | 92.0 [39.0| 23.0 | 13.0 | 9.0 | 20.0 7.0
B4 58.0 | 95.0 1 42.0| 240 | 13.0 | 10.0 | 19.0 9.0
B5 62.0 | 99.0 |45.0/ 30.0 | 15.0 | 11.0 | 19.0 8.0
B6 57.0 | 96.0 1 40.0| 240 | 13.0 | 10.0 | 19.0 9.0
B7 51.0 | 90.0 |40.0| 23.0 | 12.0 | 9.0 | 19.0 7.0
B8 61.0 | 99.0 (46.0| 27.0 | 14.0 | 12.0 | 20.0 9.0
B9 54.0 | 95.0 44.0| 250 | 13.0 | 11.0 | 19.0 8.0
B10 | 60.0 | 97.0 |46.0) 29.0 | 14.0 | 12.0 | 20.0 | 10.0
Mean | 56.6 | 951 [423| 25.6 | 133 | 10.2| 193 8.2
SD | £2.38 [£3.08 2.1(;6 +1.6 |+1.15|£1.01 £1.39 | £091

Table 1: Body Measurement of Guinea Fowl (cm).

Key: B1 to B10 represent the number assigned to each
Guinea fowl bird.
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Number Live Slaughter Carcass Dressed Weight of Dressing
Weight (kg) | Weight (kg) | Weight (kg) | Weight (kg) Internal organ(g) (%)
B1 0.784 0.765 0.658 0.558 84.61 71.79
B2 0.850 0.837 0.725 0.637 85.58 75.29
B3 0.855 0.829 0.759 0.685 88.37 80.23
B4 0.797 0.781 0.668 0.568 84.81 72.15
B5 0.897 0.876 0.764 0.666 84.44 74.44
B6 0.841 0.804 0.773 0.693 91.66 82.14
B7 0.788 0.769 0.661 0.562 83.54 70.90
B8 0.962 0.948 0.836 0.736 86.46 77.89
B9 0.806 0.777 0.690 0.595 85.80 74.04
B10 0.902 0.883 0.796 0.697 86.67 77.18
Mean 0.848 0.827 0.733 0.639 86.19 75.67
S.D +0.281 +0.288 +0.271 +0.253 +294 +2.75

Table 2: Live Weight and Carcass Measurement of Guinea Fowl.

Key: B1 to B10 represent the number assigned to each Guinea fowl bird.

Live weight Head Heart Gizzard Liver Crop GIT
0.85 3.85 0.44 2.03 1.68 1.12 2.97
+0.29 +1.96 +0.66 +1.42 +1.29 +1.06 +1.72
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Table 3: Relative organ weight of the Guinea fowl.

Chemical Composition of Guinea Fowl Meat

The dry matter of guinea fowls meat contained the following
range of approximate values of nutrients: crude protein range 26.58 -
39.51%, with mean value of 32.54%; ether extract 16.54 - 20.46 with
mean value of 18.6%; Ash 1.80 - 1.92 with mean value of 1.87%; Ni-
trogen free extract 39.29 - 53.07 with mean value of 46.93% (Table
4).

Discussion
Origin of guinea fowl

The guinea fowl is a native of Africa; and many species of wild
guinea fowl are found in Nigeria, The common domesticated guinea
fowls, Numida meleagris, descended from one of these wild species. It
is labeled as one of the best exterminators of pest insects [5,20]. They
exist in the grass land areas spreading from the derived savanna to
the northern guinea savanna vegetation zones whence they are trans-
ported and distributed across Nigeria and sold to consumers. The

guinea fowls do present a variety of plumage colors; there are those
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that are pure white or grey with black and white spots, and others
that were black and dotted with white [7]. The helmeted guinea fowl
which were found in Aduwawa and Oliha markets in Benin-city, Pessu
and Igbudu livestock markets in Warri, Delta, and examined in this
study were grey and black plumage with dots of white. In consonance
with previous reports [7,13] we found that the male and female sexes
were almost identical in appearance although females had spots over
their breast and their buff color was unmarked. The rest of the body
had mottled pattern. The adults were helmeted but the wattles of the

males were larger than the female’s.

Morphological features of guinea fowl

In animal systems and studies both experimental work and in
practice, body measurements are taken on live animal for a variety
of reasons. Overall body measurements indicate the way in which the
animal is changing shape; and the records are useful in predicting live

weight and carcass composition [6].

Quality and Composition of the Helmeted Guinea Fowl Numida Meleagris,
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Number | Crude protein | Ether extract | ASH Nitrogen free

extract

B1 29.37 17.52 1.88 51.23
B2 28.50 16.55 1.84 53.07
B3 26.58 20.46 1.80 51.16
B4 38.70 19.5 1.92 39.88
B5 39.51 19.3 1.90 39.29
Mean 32.54 18.6 1.87 46.93
SD +2.55 +1.92 +0.61 +3.06

Table 4: Proximate Composition of Guinea Fowl Meat
(g/100g DM).
Key: B1 to B5 represent the number assigned to each

Guinea fowl bird.

Live weight measurement is one of the widely used techniques in
determining the growth rates of animals and in predicting the body
compositions and the rate at which various tissues have grown. The
live weight records are used to predict the expected tissue deposition
in the carcass of the animal when it is slaughtered. The records indi-
cate when the terminal points for the production cycle is approach-
ing; and show when the animal reaches or crosses the optimal live
weight which is commensurate with grading criteria; that is, the time
and weight the animal expectedly attains the suitable body composi-
tion that meets the various grading requirements for the animal or its
carcass/meat [11]. This means that live weight at maturity is time-
bound; and hence live weight records form the basis for decisions on
feed adjustments/formula, and on the appropriate time to market the

animal for maximum profit and for consumer satisfaction [12].

At the outset of this study the birds on arrival at the laboratory
were denied feed for two reasons viz: firstly, to enable ease of clean-
ing of carcass during evisceration and to have accurate organ weight
(alimentary canal) measurement. Secondly, feeding prior to slaugh-
tering would naturally add bulk to the digesta in the GIT and thus im-
pact higher values of live weight (LW) and slaughter weight (SW) of
the bird; while inaccurate values would result from measurements
and computations of relative organ weight (ROW) and dressing per-
centage, since the digesta is of no value and would normally be dis-
carded. It is the dressing percentage that is the prime index of carcass
quality [9,12].
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Carcass characteristics of guinea fowl

The weight of dressed carcass and its composition are the deter-
minants of the carcass quality, which can be defined as the propor-
tion of major tissues, bones muscles and fat [9,12]; and the market
value of the carcass and meat is dependent on this proportion. It is of
interest that Nutritionists are currently preoccupied with the subject
of diet and disease which has led inevitably to the concept of meat
quality being synonymous with minimal levels of fatty tissue. On the
basis of this concept guinea fowl meat can well be described as a good
quality meat, as it has an appreciable muscle mass with minimal lev-
els of fatty tissue, which are the desirable characteristics of meat for

nutritional dietetics.

The guinea fowl usually attain maturity at ten weeks; the car-
casses at this stage weigh between 0.5-1.0 kg; which make them
suitable table birds for the average family [13,16,17,20]. In the evalu-
ation of poultry carcass the terminal processes involve cutting/
splitting the carcass into meat cuts for consumer use [9,12]. In this
study, this was achieved by first removing the leg sinews and draw-
ing them out from the entire limb. Then the legs were cut out from
below the knee joint; while the wings and head were removed from
the body. Finally, the carcass was sectioned into standard poultry cuts
- laps, drumstick, wings, breast, and back- for preparing food dishes.
Carcass evaluation results indicated that carcass and dressing per-
centages of the guinea fowl were high, 73.30 £1.27 and 75.60 + 2.75
respectively (Table 4). This means that for guinea fowl, edible meat
mass is significantly higher than the offals; thus less waste would be
generated from slaughtering and processing; suggesting that the bird
is an economic source of animal protein. Moreover, the samples of
guinea fowl meat examined in this study, were well textured and
delicate white lean/flesh, and presented sweet smelling odor with
distinctive game flavor. The lean: bone ratio of the various meat
cuts (Table 4) indicated that guinea fowls have appreciable value
as an alternative poultry species, capable of substituting and/or
complementing chicken and turkey as important birds for animal

protein supply in Nigeria.

Chemical composition of guinea fowl meat

Chemical analyses indicate that guinea fowl meat is a high pro-
tein, low fat and mineral dense meat (Table 3). Of interest is the
protein content (32.5% CP) measured for the guinea fowls in this

study, is comparatively higher than the 19.6% CP required of a
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protein source [21]. It was also significantly higher than the val-
ues reported for chicken-19.20%, turkey-22.20%, ducks-24.0%
and quails-31.10% [19,21]. Like the quail, guinea fowl is not a fatty
meat; the average fat content measured in this study for guinea fowl,
was 18.6%, a value which is lower than values reported for duck-
39.3% fat, pork-31.01%, broiler-30.46%, indigenous domestic fowl-
26.62%, and the old layer-6.32% [18,19]. Thus like the quail guinea
fowl is potentially a low cholesterol meat; and therefore falls in the
class of animal protein recommendable, in nutrition and dietetics, to
the obese and the elderly [18,19]. The guinea fowl meat examined
in this study contained 1.87% Ash! In comparison, the Ash values
reported for beef-1.10% and turkey-0.91% [19, 21], indicate that

guinea fowl is superior to other livestock as sources of bio-minerals.

Economic value of guinea fowl

Guinea fowls are believed to have originated from Guinea whence
the name was derived; and now are among popular poultry species
in the African continent and in parts of Europe and the Carribean.
There are over 50 million semi-domesticated guinea fowls in Nige-
ria; constituting about 25% of the entire domestic poultry popu-
lation in the country, making it a valuable source of animal protein
which is socially acceptable [5]. Guinea fowls have long been recom-
mended as viable for small scale poultry production [3,14,15,17,20];
and for use in scientific research, especially in physiology studies
[21]. The birds are less expensive to purchase by a beginner and
are less of financial risk to maintain on the farm [14]. The guin-
ea fowls are always more capable of coping with the effects of dry
weather conditions prevailing in the Northern Guinea Savanna and
Sahelian ecological zones than other domestic poultry! The birds
are apparently free from the poultry diseases that are worrisome
to most farmers and scientists! And they are sold and consumed by
various tribal groups in Nigeria! And many urban dwellers consider
the guinea fowl meat as alternative to game/bush meat. Also of in-
terest are the reports that the flesh of young guinea fowl is tender
and has a fine flavor and very high acceptance value [2,3,4,13,16,17].
In addition, the guinea fowl egg commands premium market prices
because of gammy flavor and better storage ability it has than the
domestic fowl egg. The guinea fowl egg shell is thick and does not
crack easily like domestic fowl egg. There were reports that con-
sumption of guinea fowl eggs tend to enhance virility and sexual

potency [5,10].
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Conclusion and Recommendation

In Nigeria the rearing of guinea fowl for domestic and commercial
purposes is evidently more common in the North than in the south!
But across the country, there is not enough awareness given to the
economic value of the bird. This study has revealed that the guinea
fowl is a good source of protein! The meat is also a low fat, while
it is dense in minerals. It is a relatively medium size species; and
its weight could be of advantage in reducing the cost of production,
transportation, marketing and its utilization as supplement to other
poultry species. Therefore this study recommends intensive research
on genetic improvement of the species, and on the behavior, welfare
and husbandry techniques, to encourage increased production and

large-scale commercial farming of the pheasant in Nigeria.
Bibliography

1. AOAC. “Association of Official Analytical Chemists, Official meth-
ods of Analysis, 20" edition, Washington, DC, USA (2010).

2. Ayeni ]SO, et al. “The helmet guinea fowl in Nigeria”. Proc. Conf.
on State of Knowledge Workshop on the Grey Breasted Helmet
Guinea Fowl at KLRI - New Busa. Report (1983).

3. Ayorinde KL, et al. “The production potential of different variet-
ies of the indigenous helmet guinea fowl (N.m. galeata Pallas)
and the exotic Golden Sovereign (N. m. meleagris) in Nigeria.
Proc. 9 Annual Conf”. Nigerian Society of Animal Production
(1984): 65- 72.

4. Ayorinde KL. “Problems and prospects of guinea fowl produc-
tion in the rural areas of Nigeria”. Rural Poultry in Africa, edition.
Sonaiya E.B 106 (1990): 115.

5. Ayorinde KL. “Guinea fowl production systems in Africa: A
Review. An FAO commissioned. Bell, M. and Smith K. “Guinea
fowl production”. Queensland Department of Primary Industries
(2010).

6. Dana N, et al. “Morphological features of indigenous chicken
populations of Ethiopia”. Animal Genetic Resources 46 (2010):
11-23.

7. Ebosoje MO.,, et al. “Performance characteristics of indigenous
guinea fowl varieties in South-Western Nigeria”. Delta Agricul-
turist 4 (1997): 42-53.

Citation: Odafe-Shalome Gideon and Favour Imakhon . “Morphology, Carcass Quality and Composition of the Helmeted Guinea Fowl Numida Meleagris,

in Nigeria". Acta Scientific Veterinary Sciences 4.11 (2022): 127-133.


https://www.techstreet.com/standards/official-methods-of-analysis-of-aoac-international-20th-edition-2016?product_id=1937367
https://www.techstreet.com/standards/official-methods-of-analysis-of-aoac-international-20th-edition-2016?product_id=1937367
https://www.cambridge.org/core/journals/animal-genetic-resources-resources-genetiques-animales-recursos-geneticos-animales/article/abs/morphological-features-of-indigenous-chicken-populations-of-ethiopia/336FD5D9795E384E78C491E926FC4302
https://www.cambridge.org/core/journals/animal-genetic-resources-resources-genetiques-animales-recursos-geneticos-animales/article/abs/morphological-features-of-indigenous-chicken-populations-of-ethiopia/336FD5D9795E384E78C491E926FC4302
https://www.cambridge.org/core/journals/animal-genetic-resources-resources-genetiques-animales-recursos-geneticos-animales/article/abs/morphological-features-of-indigenous-chicken-populations-of-ethiopia/336FD5D9795E384E78C491E926FC4302

Morphology, Carcass Quality and Composition of the Helmeted Guinea Fowl Numida Meleagris, in Nigeria

10.

11.

12.

13.

14.

15.

16.

17.

18.

FAO. “The state of the world’s animal genetic resources for food
and agriculture”. Commission on Genetic Resources for Food
and Agriculture. FAO Rome, a CD-ROM (2007).

Ikeme Al “Marketing of meat in Nigeria: Meat Science and Tech-
nology 1% edition Africa Feb publishers Ltd, Onitsha, Nigeria
(2010).

Konlan SP, et al. “Increasing guinea fowl eggs availability and
hatchability in the dry season”. Journal of World’s Poultry Re-
search 1.1 (2011): 1-3.

Lawrence TL] and Fowler VR. “Growth of farm animals”. CAB
International, Wallingford, Oxon, Ox108DE, University press,
Cambridge, UK 143.2 (1997): 271-314.

Le Bihan-Duval E, et al. “Chicken meat quality: Genetic variabil-
ity and relationship with growth and muscle characteristics”.
BMC Genetics 9 (2018): 53.

Moreki JC. “Guinea Fowl Production”. Reach Publishers, Wands-
beck, South Africa, 3631. pp. 7-31. Nigerian Livestock Farmer 8.2
(2009): 10-12.

Moreki JC., et al. “The role of village poultry in food security and
HIV/AIDS mitigation in Chobe District of Botswana”. Livestock
Research for Rural Development (2010).

Nahashon SN,, et al. “Growth characteristics of pearl gray guinea
fowl as predicted by the Richards, Gompertz, and Logistic Mod-
els”. Poultry Science 85.2 (2006): 359-363.

Offiong SA. “Management problems of guinea fowl production
in Nigeria”. In ].S.0. Ayeni, ].M. Olomu and TA. Aire (eds): The
helmet guinea fowl (N. meleagris galeata Pallas) in Nigeria
(1983).

Ogundipe SO. “Potential for the development of commercial
guinea fowl (Numida meleagris galeata Pallas) production in
Nigeria. Edt by Ayeni, J. S. 0., Olomu, J. M. and Aire, T. A. (1983):
66-72.

Olomu JM. “Poultry production: Chickens, Turkeys, Guinea
fowls, Ducks and Geese”. A Jackem publication, ISBN, Benin-City,
Nig (2003).

19.

20.

21.

133
Olomu JM. “Feeds and Feeding stuff. Monogastric Animal Nutri-
tion”. St. Jackson publihers, 2" edition, ISBN-978, Benin-City, Nig
(2011).

Sayila A. “Guinea fowl farming becomes popular in Botswana”.
World Poultry 25.10 (2009).

USDA. “Nutrient Database, Student reference, Release13, United
State Department of Agriculture, Washington D.C” (1999).

Citation: Odafe-Shalome Gideon and Favour Imakhon . “Morphology, Carcass Quality and Composition of the Helmeted Guinea Fowl Numida Meleagris,
in Nigeria". Acta Scientific Veterinary Sciences 4.11 (2022): 127-133.


https://www.fao.org/3/a1250e/a1250e.pdf
https://www.fao.org/3/a1250e/a1250e.pdf
https://www.fao.org/3/a1250e/a1250e.pdf
https://www.researchgate.net/publication/265409729_Increasing_Guinea_Fowl_Eggs_Availability_and_Hatchability_in_the_Dry_Season
https://www.researchgate.net/publication/265409729_Increasing_Guinea_Fowl_Eggs_Availability_and_Hatchability_in_the_Dry_Season
https://www.researchgate.net/publication/265409729_Increasing_Guinea_Fowl_Eggs_Availability_and_Hatchability_in_the_Dry_Season
https://cabidigitallibrary.org/doi/book/10.1079/9781780641461.0000
https://cabidigitallibrary.org/doi/book/10.1079/9781780641461.0000
https://cabidigitallibrary.org/doi/book/10.1079/9781780641461.0000
https://pubmed.ncbi.nlm.nih.gov/18706119/
https://pubmed.ncbi.nlm.nih.gov/18706119/
https://pubmed.ncbi.nlm.nih.gov/18706119/
https://www.researchgate.net/publication/289863089_The_role_of_village_poultry_in_food_security_and_HIVAIDS_mitigation_in_Chobe_district_of_Botswana
https://www.researchgate.net/publication/289863089_The_role_of_village_poultry_in_food_security_and_HIVAIDS_mitigation_in_Chobe_district_of_Botswana
https://www.researchgate.net/publication/289863089_The_role_of_village_poultry_in_food_security_and_HIVAIDS_mitigation_in_Chobe_district_of_Botswana
https://pubmed.ncbi.nlm.nih.gov/16523639/
https://pubmed.ncbi.nlm.nih.gov/16523639/
https://pubmed.ncbi.nlm.nih.gov/16523639/
https://www.cabdirect.org/cabdirect/abstract/20093282622
https://www.cabdirect.org/cabdirect/abstract/20093282622

