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Abstract

Background: Guinea fowl breeding is gaining more interest as a promising
alternative in poultry production due to their high-quality meat and eggs for

: ; ! vulnerable community in Africa. However, guinea fowls are more often raised
Local Guinea Fowl (Numida meleagris) Fed . . L. . .
on a Diet Supplemented with Moringa oleif: under a scavenging system with minimal housing and health monitoring,
era Leaf in the Sudano-Guinean Zone of  which may negatively hamper their productivity in term of reproduction and
Cameroon. Open Journal of Animal Sci-
ences, 15, 137-157.
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growth performance. Aims: This study aims to characterize and evaluate the
hatching performances of guinea fowl eggs, and then, the early growth perfor-

mances of keets post-hatch fed on experimental diet containing Moringa oleif-
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era leaf powder in the Sudano-Guinean zone of Cameroon. Materiel and
methods: A total of 510 eggs were collected from farm along three localities
(Biou, Figuil and Batao) characterized, weighed and measured. They were
then grouped into five egg weigh categories: [25 - 30[, [30 - 35[, [35 - 40[, [40
- 45[ and [45 - 50[ and incubated for 30 days. At the end of the incubation,
unhatched eggs were candled to count unfertile eggs, and unhatched fertile
eggs were separated through candling and breaking of unhatched eggs to
count dead in shell embryos classified into 4 stages (very early, early, late and
very late). Keets were collected at hatch as from 30 days of incubation from
each group and weighed to determine their baseline weight post-hatch. Guinea
fowl were weighed and monitored for 12 weeks to assess the effect of Moringa
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oleifera leaf meal feed (MOLM) supplementation on growth traits perfor-
mances. On a feed containing 3005.28 Kcal of metabolizable energy and 19%
crude protein, the guinea fowl were fed ad /ibitum with four experimental diets:
TO (only basal diet), T1 (basal + 1% MOLM), T2 (basal + 2% MOLM) and T3
(basal + 3% MOLM). They were randomly assigned to keets group. Data col-
lected included: egg characteristics (weight, height, large diameter and shape in-
dex), incubation performance (fertility rate, apparent and actual hatching rates,
embryonic mortality rate, average hatching weight and percentage of viable
guinea fowl). Feed intake, body weight, average weight gain and feed conversion
ratio were recorded for growth performance. Results: Our results showed that,
irrespective of location, egg weights ranged from 27.71 to 45.56 g, with an aver-
age of 37.81 * 3.54 g. Eggs weighing between 35 and 45 g accounted for 77.25%
of eggs collected overall. The effective hatching rate was 35.55%. The highest
value was recorded at Figuil (41.61%) and the lowest (13.33%) at Batao. Can-
dling gave fertility rates of 71.72%, 67.60% and 35.30% for Biou, Figuil and Batao
respectively. The embryonic mortality rate was 36.86%, with the highest value
(45.45%) at Biou and the lowest (30.60%) at Batao. Average hatchling weight
was 22.84 + 3.38 g. The viability rate was 61%. The 35 - 40 g category recorded
the best effective hatching rate (19.72% at Biou and 22.92% at Figuil). Animals
in treatment T1 had the best body weight (489.32 g), feed intake (219.92 g) and
feed conversion ratio (3.6) compared to other treatments T0 (461.17 g, 213.72 g,
3.6), T2 (447 g, 220.80 g, 5) and T3 (470.45 g, 217.08 g, 3.7). Conclusion: This
study shows that guinea fowl eggs collected at Biou and Figuil gave the best
hatching performance; eggs weighing between 35 and 45 g are more suitable for
better hatching. Guinea fowl eggs collected in village settings appear to have a
low fertility rate. Moringa oleifera leaf powder can be used up to 3% with no
adverse effect on guinea fowl production performance.

Keywords

Incubation, Local Guinea Fowl, Growth Performance, Sudano-Guinean
Zone, Cameroon

1. Introduction

Indigenous poultry farming is very popular in the sub-Saharan region, sustaining
the livelihood of millions of farmers and vulnerable communities [1]. In Cameroon,
indigenous poultry farming is predominantly dominated by Gallus Gallus species
[2]-[4]. Most of the research has been oriented towards predominant species of
broiler, local chickens, to improve local chicken [5] [6]. Within vulnerable commu-
nities, poultry farming represents one of the few opportunities for food security,
savings and investment [7]. Unfortunately, disease outbreak, climate change and
global warming are among factors that decreased productivity of indigenous genetic
resources in sub-Saharan countries and in Cameroon, hence, delaying their sustain-
able management initiatives, making them fragile in face of global changes and un-

sustainable for food security [4]. There is a need to look for non-conventional ani-
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mal alternatives. In fact, non-conventional animal species can be justified by the fact
that they can be adapted to harsh environmental condition and they can utilize nat-
ural resources that conventional species cannot, easy to manage, handle, feed, and
thus be raised by smallholder farmers within household in Africa [8] [9]. In this
regard, indigenous guinea fowl represent an important asset for diversifying animal
protein origins but also for reducing pressure towards intensive chicken meat and
egg production which is not affordable for many vulnerable families [7] [10].

In the Sudano-Guinean zone of Cameroon, the indigenous guinea fowl are con-
sidered as a non-conventional poultry species with great production potential and
thus is a good candidate to increase availability of protein of animal origin [4].
Dongmo and collaborators have suggested that, based on morphometric analysis,
indigenous guinea fowl could constitute a high potential food resource if provided
appropriate breeding [11]. However, in Cameroon context, a large amount of
guinea fowl eggs and meat are collected from the wild [4]. Henceforth, most of
efforts towards production of indigenous guinea fowls remained in the scavenging
rearing system with very scanty knowledge regarding their health care, nutrition,
reproduction, housing, breeding and selection [2] [4] [7] [12]. Banla and collabo-
rators also emphasized that most of the husbandry techniques adopted in the
breeding of indigenous guinea fowls are copied from the common domestic
chicken as they are similar [4]. It implies that, indigenous guinea fowl, may inherit
most of constraints encountered in scavenging chicken farming. As a result,
guinea fowl production has remained undeveloped for a long time.

In Cameroon, several studies have been carried out on breeding practice [2]
morphobiometric characterization of guinea fowls [13], production performance
[7] [14]. Research on eggs characteristics, early growth performance of guinea
fowl keet are still very scanty. If properly managed and fed, guinea fowls could
make a significant contribution to satisfying animal protein requirements and
raising the standard of living of vulnerable population. The nutritional needs of
guinea fowl are specific to the Sudano-Sahelian zone, where Moringa oleifera pro-
duction and use is fairly widespread.

There are many unconventional food resources in the Sudano Guinean zone of
Cameroon [15] [16], such as Moringa oleifera, reputed for its virtues and richness
in nutrients, vitamins, minerals, essential amino acids, etc. Moringa has already
been used in animal feed to improve growth performance in guinea pigs [17],
quail [3] [18] [19] and the reproduction of laying hens [17] [20], but to our
knowledge no work has been done on the use of Moringa oleifera on the produc-
tion performance of guinea fowl. Henceforth, the present study aims to charac-
terize guinea fowl eggs, evaluate the hatching rate, and to investigate the early
growth performances of keets post-hatch fed on experimental diet containing
Moringa oleiferaleat meal (MOLM) in the Sudano-Guinean zone of Cameroon.

2. Materials and Methods
2.1. Presentation of the Study Area

This investigation was carried out both in Figuil subdivision (North region) and
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in Ngaoundere I subdivision (Adamaoua region).

Located between the 9th and 14th degrees North latitude and between the 8th
and 13th degrees East longitude, Figuil belongs to the Sudano-Sahelian agro-eco-
logical zone, with a relief alternating between plateaus, valleys and flood plains
and mountain ranges that can reach altitudes of over 277 m. Figuil’s climate is
Soudano-Sahelian, characterized by higher temperatures than in the equatorial
climate, with greater thermal amplitudes: 26.3°C in December versus 38.5°C in
April. The average temperature is 28°C [21].

The town of Ngaoundere, located between the 6th and 8th degrees North lati-
tude and between the 10th and 16th degrees East longitude (11th), is part of the
agroecological zone known as the high Guinean savannahs, with an average alti-
tude of 1000 m and mountains with peaks of almost 2300 m in altitude. The soils
are generally fertile and suitable for agropastoral activities. The climate has two
seasons: an 8-month rainy season from April to November and a 4-month dry

season from December to March [22].

2.2. Ethical Approval

All animal care and protocol were carried out according to the guidelines (OIE
ethical use of experimental animal) provided and supported by the University of
Ngaoundere ethical review committee. There was constant monitoring of the ad-

herence to the procedures and resource provision.

2.3. Experimental Animal

510 eggs were collected from three localities (Biou, Figuil and Batao), then weighed,
measured and coded according to locality. They were then transported to Nga-
oundere for incubation, under the same incubation conditions (duration, temper-
ature, humidity). Incubation for 30 days, during which time we observed a tem-
perature of 36.4 - 38.5°C, relative humidity of 60 - 80% [23] and manual turning
at least twice a day. 72 keets hatched during incubation were randomly selected
and monitored for 12 weeks (Photo 1).

Photo 1. Animal material: local guinea fowl eggs (a) and day-old guinea fowl keet (b).

2.4. Plant Material Preparation

Fresh Moringa oleifera leaves were collected in Ngaoundéré before 08:00 in the
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morning, then defoliated, washed and drained. They were then dried for 2 to 3
days in the shade until they became crumbly. They were then ground into flour
using a pre-cleaned mortar, until an assimilable powder was obtained. The powder

obtained was stored in a plastic bag in a dry place at room temperature until use.

2.5. Housing and Feeding

The centesimal composition and calculated chemical characteristics of feed are
reported in Table 1.

Table 1. Centesimal composition of feed in the growth phase and calculated chemical

characteristics.
Ingredients Quantity (Kg)
Corn 62
Wheat bran 10.5
Soya 11
Peanuts cake 8
Fish meal 5
Shell Fish 1.8
Bone meal 0.5
Palm oil 1
Todized salt 0.2
Total 100
Calculated chemical characteristics
Protein content (%) 19
Metabolizable Energy (kcal/kg) 3005.28
Energy/Protein 158.17
Fat (%) 5.45
Calcium (%) 1.41
Phosphorus (%) 0.62
Lysine (%) 1.16
Methionine (%) 0.44

A total of 72 day-old guinea fowl keets were divided into 12 groups of 06 birds, so
as to create batches similar in terms of average body weight (22.84 + 2.39 g), and
housed in cages (65 cm x 50 cm) made of boards and low-mesh netting at a density
of 12 birds/m? The guinea fowl were heated to 38°C for the first two weeks, then
reduced by 2°C each week until room temperature was reached. On a feed contain-
ing 3005.28 Kcal of metabolizable energy and 19% crude protein, guinea fowl were
fed ad libitum on four experimental diets (T0, T1, T2 and T3) with different rates of
incorporation of M. oleiferaleaf powder (0%, 1%, 2% and 3% respectively).

DOI: 10.4236/0jas.2025.152010

141 Open Journal of Animal Sciences


https://doi.org/10.4236/ojas.2025.152010

F. Djitie Kouatcho et al.

2.6. Experimental Set-Up and Trial Conduct

Each of the 4 experimental diets was randomly assigned to 3 batches in a completely
randomized design to eliminate bias. The 72-guinea fowl were allocated to 12 groups
of 6 birds of similar weight (22.84 £ 2.39 g), then were randomly assigned to 4 treat-
ments (T0, T1, T2 and T3 corresponding to 0%, 1%, 2% and 3% levels of Moringa
oleifera leaf powder incorporation), each treatment had three replicates of 6 birds
each. The inclusion rates of 1%, 2%, and 3% for Moringa oleifera leaf powder
(MOLM) diets were chosen based on their demonstrated effects on growth perfor-
mance, meat quality, and overall health benefits of other avian species [3] [6] [18].
Water and feed were provided ad /ibitum throughout the trial. Birds were identified
with leg bands and monitored individually for body weight gain. Birds in all cages

benefited from the same rearing conditions (housing, feed and prophylaxis).

2.7. Data Collection

2.7.1. Egg Characteristics
Each egg was weighed, coded according to origin, grouped into 5 categories ([25
- 30[, [30 - 35[, [35 - 40[, [40 - 45[ and [45 - 50[) at 5 g intervals and incubated for
30 days. An electronic balance with a 500 g capacity and 0.01 g accuracy was used
to weigh the eggs. Then a digital caliper range of 15 cm and accuracy of 0.01 mm
was used to measure height and large diameter of the eggs. The diameter and
height data for each egg were used to calculate the shape index as follows:
shape index = —diarpeter(mm)

height (mm)
2.7.2. Incubation Performance
At the end of the incubation period, data on fertility rates of egg, apparent and
effective hatching rates and embryonic mortality rates were calculated for the dif-
ferent localities as follows:
Number of fertilized eggs <100

Fertility rate % = -
Number of eggs incubated

Number of eggs hatched <100

Reel hatching rate % = —
Number of fertilized eggs

Number of eggs with a dead embryo
Number of fertilized eggs

Embryo mortality rate = x100

At the end of incubation, unhatched eggs were candled to determine unfertile and
fertile eggs. Unhatched fertile eggs were broken to determine the embryonic mor-
tality rate, classified into 4 different development stages as follows: very early (0 - 7
days), early (8 - 14 days), late (15 - 21 days) and very late (22 - 28 days).

The different incubation stages are described on (Photo 2).

2.7.3. Growth Performances
1) Average weight and percentage of viable keets after hatchings

Using an electronic balance with a capacity of 500 g and accuracy of 0.01 g, the
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body weights of the keets after hatching were taken and the average weights were
calculated. As the trial progressed, the viability rate was also calculated as the
number of viable keets divided by the total number of keets after hatching.
number of viable keet at end of trial (g)
number of keet at the beginning of trial

Percentage of viable keet =

Photo 2. Different incubation stages used for embryonic mortality evaluation: Very early
(), early (b), late (c) and very late (d).

2) Feed intake

At the beginning of the week, feed was weighed and distributed daily. Each week,
the remains from each processing unit were weighed. An electronic balance with a
5000 g capacity and 1 g accuracy was used for the various weighing operations.
Weekly Feed intake was obtained by calculating the difference between the quantity
of feed distributed during the week and the remain at the end of the same week.

3) Body weight and weight gain

At the start of the trial and every 7 days, the birds were weighed fasting in the
morning using an electronic scale with a 2000 g capacity and 0.1 g accuracy. Every
7 days, the average weekly weight gain was calculated as the difference between
two consecutive body weights.

4) Feed conversion ratio

Data on Feed intake (FI) for the week and average weekly weight gain (AWG)
for the same period were used to calculate the FCR as follows:

Feed Intake (g)

FCR = - -
Average Weight Gain (g)

2.8. Statistical Analysis

Data collected on egg characteristics, incubation performance and some growth
parameters were subjected to one-way analysis of variance (ANOVA) (Locality
and experimental diet) following the general linear model (GLM).

Mean values that differed significantly among and between rations were sepa-
rated by Duncan’s test at the 5% significance level [24]. Microsoft Excel 2016 and
IBM SPSS Statistics 21.0 software were used.

3. Results

3.1. Eggs Characteristics

3.1.1. Variability of Egg Characteristics According to Locality
The variability of egg characteristics according to locality is highlighted in (Ta-
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ble 2).

Table 2. Variability of egg characteristics according to locality.

Locality
Characteristics
Batao Figuil Biou Mean
Weight (g) 36.83 £ 3.03* 37.78 £2.71° 38.80 £ 4.12°¢ 37.86 £ 3.51

Height (mm) 46.21 £ 1.76* 46.84 +1.88° 47.02 +1.89° 46.70 £ 1.87

Large diameter

37.64+1.02°  37.83+1.43®%  38.18 +1.84° 37.90 + 1.51
(mm)

Shape index 0.81 £0.02* 0.81 £ 0.04* 0.80 £ 0.05* 0.81 +£0.04

a, b, c: Means with same letter indices on the same row are not significantly different
(p > 0.05).

Egg weights ranged from 36.83 + 3.03 to 38.80 + 4.1 g, with an average of 37.86
* 3.51 g; the height and large diameter ranged from 46.21 + 1.76 to 47.02 £ 1.89
mm with an average of 46.70 + 1.87 mm and from 37.64 + 1.02 to 38.18 + 1.84
mm with an average of 37.90 + 1.51 mm respectively, and the shape index varied
from 0.80 % 0.05 to 0.81 * 0.04 with an average of 0.81 + 0.04 (Table 2). After
analysis, we note that Biou has the heaviest eggs compared with Batao and Figuil,
which itself has heavier eggs than Batao. The same is true for height and large
diameter. Biou has the smallest shape index eggs compared with Figuil and Batao,

which are comparable.

3.1.2. Variability of Egg Characteristics According to Weight Categories
The variability of egg characteristics according to weight categories is shown on
Table 3.

Table 3. Variability of egg characteristics according to weight categories.

Weight categories (g)
Characteristics
[25 - 30[ [30 - 35] [35 - 40[ [40 - 45[ [45 - 50[

Weight (g) 28.85+0.67* 33.65+0.19* 37.41 £0.11° 41.81 £0.18 46.83 +0.48°
Height (mm) 43.03 +£0.72* 45.13 £0.21° 46.57 +0.12° 48.14 +0.19¢ 49.89 + 0.52¢

Large diameter

( ) 35.26 £ 0.63* 36.90 £ 0.18" 37.73 £0.1> 39.05+0.17° 40.00 + 0.45°
mm

Shape index 0.82 £0.022° 0.81 + 0.007* 0.81 + 0.004* 0.81 £ 0.006* 0.80 + 0.016*

a, b, ¢, d, e: on the same line, values with the same letter do not differ significantly (p > 0.05).

The results showed that egg weight, height and large diameter increased signif-
icantly (p < 0.05) with weight category. We note that the [25 - 30[ category pre-
sented the highest shape index (0.82) as compared with other eggs categories [30
-35[(0.81), [35 - 40[ (0.81), [40 - 45[ (0.81) and [45 - 50[ (0.81).

DOI: 10.4236/0jas.2025.152010

144 Open Journal of Animal Sciences


https://doi.org/10.4236/ojas.2025.152010

F. Djitie Kouatcho et al.

3.1.3. Incubation Performances of Local Guinea Fowl Eggs
1) Variability in fertility rate of egg according to categories and locality
Figure 1 presents different fertility rates of eggs according to categories and
locality.

40
35
30 # Biou
25 # Figuil
g # Batao
22
s 0 # GENERAL
£
<15
=
(5]
7]
=
10
5 §
) la i
[25-30[ [30-35[ [35-40[ [40-45[ [45-50[ [25-30[ [30-35[ [35-40[ [40-45[ [45-50(
Weight categorie (g)

Figure 1. Egg fertility rates according to categories and locality.

With a total of 510 freshly incubated eggs, 31.69% were fertile in the 35 - 40 g
category, followed by 40 - 45 (14.67%) and 30 -35 (9.50%). Next came the 45 - 50
category (2.02%) and finally 25 - 30 (0.34%), as shown in Figure 1.

The results show that 38.02% of fertile eggs were recorded in Figuil, compared
with 32.32% in Biou and 24.70% in Batao in the 35 - 40 egg weight category. Fol-
lowed by the 40 - 45 category with 21.21%, 16.90% and 5.88% at Biou, Figuil and
Batao respectively; then 30 - 35 with 12.67%, 11.11% and 4.70% at Figuil, Biou and
Batao respectively. Finally, 45 - 50 (6.06%) and 25 - 30 (1.01%) in Biou.

2) Effective hatching rate of egg according to categories and locality

Figure 2 shows the effective hatching rate of egg according to categories and
locality.

Taking into account fertile eggs only, the effective hatching rate was 17.54% and
9.95% in the 35 - 40 g and 40 - 45 g egg categories respectively. And 1.63% and
1.41% in the 30 - 35 g and 45 - 50 g categories respectively.

Taken by locality, it shows that: the categories of eggs weighing between 35 -40
g recorded the best effective hatching rate with 22.92% in Figuil, 19.72% in Biou
and 10% in Batao; followed by 40 - 45 g with 16.67%, 9.86% and 3.33% in Figuil,
Biou and Batao respectively. Then the 45 - 50 g category with 4.22% in Biou. And
finally, 2.82% in Biou and 2.08% Figuil in the 30 - 35 g category.
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Figure 2. Effective hatching rate of egg according to categories and locality.

3) Embryonic mortality rate for egg
Figure 3 describes the embryonic mortality rate according to categories and

stage of development in the different locality.

35

Very early
30 Early
25 Late
20 Very Late
15

10
) /’“
(5) - A \“\/\ y 2\

[25- [30- [35- [40- [45- [25-[30-[35-[40-[45-

Embryonic mortality rate%

30[ 35] 40[ 43[ 50 30[ 35[ 40] 45[ 50]
BI | F BA|BI| F BA|BI | F BA|BI|F BA|BI| F| BA GENERAL

Egg weight categories (g)

Figure 3. Embryo mortality rates as function of egg weight categories and stage of development
in the locality. BI (Biou), F (Figuil) and Ba (Batao).

The results show in general that there was more very early mortality in the cat-
egory of eggs weighing between 35 - 40 g (17.87%) and 30 - 35 g (5.49%), and late
mortality between 35 - 40 g (8.68%) and 40 - 45 g (6.65%); and very late mortality
between 35 - 40 g (7.47%). A value of 5.54% was recorded for early mortality rate
within 35 - 40 g.

Taken by locality, the 35 - 40 g category recorded 33.33%, 10.42% and 9.86%
very early mortality in Batao, Biou and Figuil respectively; 13.33%, 6.25% and
2.82% late mortality in Batao, Biou and Figuil respectively; 7.04% in Figuil, 6.25%
in Biou and 3.33% in Batao early mortality. The 30 - 35 g category showed 6.67%
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in Batao, 5.53% in Biou and 4.17% in Figuil of very early mortality; 3.33% in Batao,
2.82% in Biou and 1.41% in Figuil of early mortality; 6.25% in Figuil, 3.33% in
Batao and 1.41% in Biou of late mortality; and 4.17% in Figuil and 2.82% in Biou
of very late mortality. In the 40 - 45 g category, late mortality was recorded at
7.04% in Biou, 6.67% in Batao and 6.25% in Figuil; very early mortality at 5.63%
in Biou and 3.33% in Batao; early mortality at 3.33% in Batao, 2.82% in Biou and
1.41% in Figuil. And 1.41% in Biou for very late mortality.

4) Average weight, rate of viable and non-viable keets after incubation phase

Table 4 highlights the average weight of guinea fowl keet after hatching.

Table 4. Average weight at keet after hatch according to locality.

Locality
Characteristics
Batao Figuil Biou Mean

Weight of keet (g) 21.78 +6.03 22.81 +5.77 24.70 + 4.12 22.84 +3.38

The average weight of keet after hatching for all the locality was 22.84 g + 3.38 g. We
also recorded 61% of viable guinea fowl and 39% of nonviable guinea fowl.

3.1.4. Growth Performance of the Guinea Fowl Fed on Different
Experimental Diet

The growth performance variable of the guinea fowl keets fed on different exper-

imental diet are shown on Table 5.

Table 5. Growth performance of the guinea fowl fed on different experimental diet.

Growth performance characteristics

;?::;ts Feed Intake (g)  Life Weight (g) Weig(hgt)Gain FCR
To 21372392 46117 +2071°  37.40%03.85 515 0.54
T1 219.92 + 406  489.32+£23.59°  39.47+10.88° 541+ 1.80
T2 220.80 £ 2.44®  447.00£3507°  33.80 £05.09° 585+ 1.06
T3 217.08 £2.94°  470.45+22.62°  3843+03.88° 557 +0.72

a: on the same column, value with the same letter do not differ significantly (p > 0.05).
FCR: Feed Conversion Ratio.

The results show that feeding guinea fowl’s keets on a diet containing Moringa
oleifera leaf powder at different inclusion level did not significantly change (p <
0.05) growth performances between treatments. Although similar, treatment T0
(213.72 g) had a lower feed intake than treatments T1 (219.92 g), T2 (220.80 g)
and T3 (217.08 g). Similarly, for body weight and average weekly weight gain,
treatment T'1 showed higher values489.32 g and 39.47 g than the other treatments
TO0 (461.17 g and 37.40 g), T2 (447 g and 33.80 g) and T3 (470.45 g and 38.43 g).

In terms of consumption index, treatment T0 showed a better consumption index
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of 5.15 compared with treatments T1 (5.41), T2 (5.85) and T3 (5.57).

4. Discussion

Egg weights ranged from 27.71 to 45.56 g, with an average of 37.81 * 3.54 g. This
average is similar to the value 37.3 £ 4.1 obtained by Sanfo et a/ investigations
[25] in the northern Sudanian zone of Burkina Faso and to the value 37 + 6.2 in
dewormed guinea fowl and to the value 36.15 + 6.5 g in non-dewormed guinea
fowl reported by Hien ef al. [26] in western part of Burkina Faso; it is lower than
the 39.8 £ 0.08 g reported by Yamak et al. works [27] in India and the 40.37 £ 0.32
g recorded by Dzungwe ef al [28] in wetland Nigeria. Overall measurements in-
creased with weight, with averages of 46.73 = 1.80 mm for height and 37.77 + 1.19
mm for large diameter. These averages obtained for height and large diameter are
similar to 47.6 + 2.4 mm and 37.3 £ 1.2 mm reported by Sanou trials [29] from
the east of Ouagadougou in Burkina Faso, and, 48.6 = 0.2 mm and 39 = 0.2 mm
noted by Dzungwe et al. [28] in Nigeria; lower than 52.3 £ 0.06 mm and 44.9 £ 0.3
mm according to Elergoglu et al investigations [30] in Nigeria. The shape index
ranged from 0.79 to 0.85 with an average of 0.75 + 0.02. This value is lower than
0.78 + 0.54 (common) and 0.78 £ 0.52 (black) two improved guinea fowl breeds
recorded by Obike et al. trials [31] in the dense tropical rainforest zone of Nigeria.
But higher than 0.73 (French meat guinea fowl) and 0.74 (Polish domestic guinea
fowl) found by Dzungwe et al. [28]. Several factors could exert significant effects
on the characteristics of local guinea fowl eggs. Indeed, the variation in egg weight
observed in this study could be explained by genetic difference, egg collection
from layers of heterogeneous age and weight, and related to environmental factors
[31]-[34]. The egg measurements and weights observed in this study are justified
by the theory of Obike et a/ [31] that egg measurements and weights are propor-
tional to the weight of the animal. According to Oke et al. [32] show a high and
positive correlation between the weight of the female guinea fowl and the weight
of the egg laid. Shape index is an important factor in characterizing avian species
and can be used as a selection criterion. It not only provides information on egg
shape, but also measures the mechanical strength of eggs. And would suggest that
guinea fowl eggs may be more resistant to breakage and environmental stress [31]
[35] [36].

Fertility rates varied with egg weight category from 0.34% to 31.69%, with the
majority of fertile eggs weighing between 35 and 40 g. The average rate of fertile
eggs is 58.2% for all categories (71.71% in Biou, 67.60% in Figuil and 35.30% in
Batao). It is similar to 58.46% reported by Yamak et al [27]. It is lower than the
70.3% obtained by Sanfo et al. [37] and 97.1% reported by Dzungwe et al. [28].
There are a number of factors affecting the fertility of guinea fowl eggs. A sex ratio
of two females to one male has been reported in Benin [38], while this parameter
is three females to one male in traditional breeding in Burkina Faso [25] [39]. In
the work of Boko [40] carried out on local guinea fowl in Nigeria, indicated that

problems of sex ratio, with their monogamous sexual behavior [30] and maturity

DOI: 10.4236/0jas.2025.152010

148 Open Journal of Animal Sciences


https://doi.org/10.4236/ojas.2025.152010

F. Djitie Kouatcho et al.

of breeders are considered factors to be taken into account to optimize egg fertility,
especially the onset of puberty and the level of hormones (gonadostimulis) [41].

In the present study, the average hatching rate overall was 30.53%. This average
is lower than the 82.7% recorded by Sanfo et al [37], to 58.46% noted by Yamak
et al. [27]. The best effective hatching rate of eggs weighing between 35 - 40 g
records 17.54% (with 22.92% in Figuil, 19.72% in Biou and 10% in Batao); 9.95%
in 40 - 45 g (with 16.67%, 9.86% and 3.33% in Figuil, Biou and Batao respectively);
and 0% in 25 - 30 g. These results by weight category are lower than those of 54.1%
(25-30g), 87.5% (35 - 40 g) and 90.7% (40 - 45 g) reported by Sanfo et al [25];
by 20% (<39 g), 69.23% (39 - 42 g) and 58.85% (>42) reported by Moreki and
Mothei [42] on local guinea fowl in Botswana; and by 79.89% (35 - 40 g), 86.33%
(40 - 45 g), 90.12% (45 - 50 g) and 87.69% (50 - 55 g) recorded by Abudabos et al.
[43] on native chickens in Saudi Arabia. This difference in hatchability is thought
to be due to certain storage [27] [29] [44] and egg incubation factors [28]. Weight
loss during egg storage is linked to the temperature and relative humidity of the
environment, as well as to the length of storage. In the work of Khan et al. [44] on
improved breed chickens (Rhode Island Red), at 16°C and 78% relative humidity,
they recorded a loss of hatchability of 2.52% after 9 days’ storage. While Sanou
[29] records an average loss of 3.9% per day of storage after laying in local guinea
fowl.

Overall, there was more embryonic mortality in the 35 - 40 g egg category than
in the other categories, with 23.41% mortality (early and very early), the majority
in Batao and Figuil; 8.68% late mortality, with a high rate in Biou; and 7.47% very
late mortality, the majority in Batao. These averages are similar to 27% (early mor-
tality) and 7.3% (late mortality) obtained by Sanfo et al [45], higher than that of
Sanfo et al [25] and Yamak et al. [36] who report 1.65 - 7.9% (early mortality) and
4.6 - 5.71% (late mortality). But lower than the 48.3% early mortality and 17.6%
late mortality recorded by Khan et a/. [44]. Batao eggs showed low hatchability
and high mortality during incubation. In the context of our study, embryonic
mortality would be due to poor egg handling and storage conditions, temperature,
humidity and/or ventilation. Indeed, a long storage period leads to water loss and
albumen degradation [44]. These losses disrupt their physiological equilibrium
and hence that of the embryo; similarly, fluctuating incubation temperature is said
to be the result of unstable tension [27]-[29] in the work of Nwagu [46] cited by
Boko [40] carried out on local guinea fowl in Nigeria, indicated that severe nutri-
tional deficiencies in female guinea fowl, such as biotin, vitamin A and E, panto-
thenic acid are the cause of delayed development or mortality on the third day of
incubation of guinea fowl (keet).

The average hatchling weight for all categories and localities was 22.84 g + 3.38
g. This is similar to 23.5 £ 2.5 g found by Sanou [29] and 24.85 g obtained by Hien
[39]. However, it is lower than the 25.6 + 2.6 g reported by Sanfo et al [25]. The
significant effect of egg weight on guinea fowl weight is in line with the work of

Ayorinde [47]. It confirms the importance of egg weight in improving the weight
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productivity of guinea fowl, with more nutritional reserves available to the fetus
[25]. According to Alkan et al [48], hatchability and hatch weight of quail, and
subsequent growth performance, are closely linked to egg weight. The importance
of the egg’s nutrient reserves is thought to favor better embryo development.

From hatching to 12 weeks (end of trial), we recorded a 39% rate of non-viable
(dead) guinea fowl. This rate is similar to the 39.6% obtained by Sanou [29]. It is
higher than the 18.9% reported by Dzungwe et al [28] and the 16.5% recorded by
Sanfo et al [37] in guinea fowl, lower than the rates of 63% to 89% quoted by
Bessin et al. [49], and those of 22% and 100%, respectively in controlled and real
environments, according to Hien et a/. [50]. The difference in reported mortality
rates could be due to the conditions under which the guinea fowl are kept, such as
the measures taken to avoid accidental drowning and the aggregation of the ani-
mals. The same applies to drowning, which is often fatal to guinea fowl, especially
in cold weather [37]. This situation is compounded by guinea fowl’s inability to
thermoregulate and their chilly disposition. With regard to temperature, Bessin et
al. [49] recommend 36°C to 40°C, with a drop to 32.2°C after 3 weeks, in brooding
houses.

Guinea fowl feed intake showed a non-significant mean difference throughout
the experiment from 34 to 318.87 g/week/subject. This is similar to the 44.95 to
46.74 g/day/subject reported by Savadogo [51] on the substitution of cowpea for
soybean did not affect the feed intake of local guinea fowl at 03 months of age in
Burkina Faso. The finding was that, as the rate of incorporation of Moringa oleit-
eraleaf meal increased, feed intake decreased; such is the case here, which is sim-
ilar to the results of Olugbemi et al [52] who incorporated up to 20%, Gadzirayi
et al. [53] who incorporated up to 100%, Abasse et al [54] who incorporated up
to 4%, of M. oleiferaleaf powder meal on broiler performance. In contrast, studies
by Tendonkeng et al [55] showed that incorporating up to 60% Moringa. oleifera
leaf meal into the finishing ration of broilers in substitution for soybean meal, had
no negative effect on feed intake. The same is true with the investigations of Ka-
kengi et al. [56], who found that high levels (15% and 20% respectively) signifi-
cantly improved feed intake in laying hens. These observations of food consump-
tion can be explained by the digestibility produced by the nutrients contained in
leafy vegetables. In the case of moringa, it should be noted that its high nutritional
quality has already been demonstrated in humans, particularly in sick and mal-
nourished children [57] [58]. Moringa leaves are said to contain a very high con-
centration of vitamins A and C, a complex of B vitamins, iron, calcium, proteins,
zinc and selenium [59].

In the present study, moringa leaf powder was used in proportions of 1, 2 and
3% incorporation. But these levels of incorporation did not induce a difference in
body weight between these different treatments. At 12 weeks of age, body weights
ranged from 447 + 35.07 to 489.32 + 23.59 g, which is similar to that reported by
Savadogo [51], which ranged from 503.96 to 595.28 g at the same age when cow-

pea was incorporated in place of soya. A decrease in animal weight was observed
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with increasing amounts of M. oleiferaleaf meal in the experimental diets. These
results are similar to those obtained by Tendonkeng et al [55], Olugbemi et al.
[52] in broilers and Kana et al. [6] in laying hens up to 10%; which is contrary to
those obtained by Mufwaya and Kiatoko [60] with moringa hay replacing palm
kernel meal in broilers up to 10%. These results are lower than those obtained by
Farougou et al. [61] in guinea fowl fed Mucuna pruniens seed meal as a substitute
for palm kernel cake in broilers up to 10%. The weekly weight gain obtained (8.99
to 86.4 g/week) are better than those reported by Sanfo et al (40.6 g/week) and
similar to the Weight gain of 87.5 g/week reported by Halbouche ef al. [62]. In
addition, the peak of 96.2 g/week recorded in this experiment is better than that
reported by Dahouda et al [63] (61.67 g/week). T1 (basal diet + 1% MOLM)
showed the best GMH, which does not corroborate the results of Tendonkeng et
al [55] and Abasse et al. [54], who obtained the best GMH with T0 (only basal
diet), but is similar to the results obtained by Bello [64] compared with the control
treatment, which recorded the lowest GMH. This drop in body weight and weight
gain with increasing moringa content is thought to be due to the anti-nutritional
factors contained in moringa leaves, such as tannins and phytates, which are
known to reduce the bioavailability of proteins, carbohydrates and minerals in the
animal’s intestine, and which can not only reduce the nutritional value of the feed
but also zootechnical performance by reducing feed intake, particularly in poultry,
and are also responsible for the low palatability of leaves, and consequently a drop
in food consumption and growth in monogastric animals [65]-[67]. In their work,
Sanfo et al [25] [37] note that heterogeneity in growth is a guinea fowl character-
istic, which is also due to the inbreeding observed in free-range farming.

The best feed conversion ratio (FCR) was found at T1 (basal + 1% MOLM),
compared with the other treatments. These results are lower than those of Ten-
donkeng et al [55], Bello [64] and Kout ef al [18] who incorporated up to 2%
moringa leaf powder in laying hens, broilers and Japanese quail respectively. It is
higher than that reported at T0 (only basal diet), by Abasse et a/, 2017 in broilers.
This is thought to be due to adequate utilization of the nutrients consumed in the
feed ration [68] [69]. Furthermore, Berrama et al. [70] assert that high feed intake
coupled with low weight gain for the same period leads to a decrease in the bird’s

ability to convert feed at the end of growth.

5. Conclusion

This study assessed the incubation and growth performance of local guinea fowl
(Numida meleagris) in the Sudano-Guinean zone of Cameroon. It is showed that:
the 35 - 40 g egg category was the most representative, with the highest values for
height and large diameter noted in the 40 - 50 g category. The Biou locality rec-
orded the best egg characteristics. The 35 - 40 g category recorded the highest
incubation performance in Figuil and Batao. Guinea fowl eggs collected in village
environments appear to have low fecundity and hatchability, and vary greatly

from one locality to another. The low hatchability and fecundity rates of guinea
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fowl eggs from village areas can be attributed to the variation of several interre-
lated factors, including nutritional deficiencies, management practices and envi-
ronmental conditions, such as temperature and humidity. The use of 1% Moringa
oleifera leaf powder improves the early growth performance (feed intake, body
weight, weight gain and feed conversion ratio) of the indigenous guinea fowls
keets. Findings from this study provide farmers with the appropriate range of egg
weight (35 - 40 g) which is suitable for incubation, hatchability as well as the po-
tential of the locally available resources that can be used in the low inputs system

to enhance resilience and sustainability in local poultry farming.

Declaration of Authors Contributions

FDK and LEN, performed data curation and formal analysis; ANT, JP, FDK and
HMW investigated, methodology, and wrote the original draft; FDK, ANT, JP,
HWM, DM, HM, and ME writing reviewed and edited the manuscript. FDK and
ME supervised, validated, and visualized the entire study. All the authors have

read and approved the final version of the manuscript.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this paper.

References

[1] Ousseini, M.H., Nouri, B. and Mamane, Y.O. (2024) Study of Guinea Fowl (Numida
meleagris) Production System in the Urban Commune of Madarounfa, Niger. Asian
Journal of Research in Zoology, 7, 110-117.
https://doi.org/10.9734/ajriz/2024/v7i3162

[2] Massawa, J., Francis, D.D., Simo, G. and Teguia, A. (2023) Indigenous Breeding Prac-
tices in Guinea Fowl (Numida meleagris) as Influenced by Plumage Features in
Northern Cameroon. Open Journal of Animal Sciences, 13, 443-457.
https://doi.org/10.4236/0jas.2023.134032

[3] Kouatcho, F.D., Simiz, E., Radu-Rusu, R.M., Pidotcho, G., Djanabou, M. and Ngoula,
F. (2020) Effect of Diet Supplementation with Moringa oleifera Leaf Meal on Growth
and Laying Performances of Female Quail (Coturnix Sp.) in Soudano-Guinean Zone

of Cameroon. Advanced Research in Life Sciences, 4, 22-29.
https://doi.org/10.2478/arls-2020-0014

(4] Banla, N.R., Guiekep, N.A.J., Tansho, A. and Niba, A.T. (2024) Egg Characteristics,
Hatch Rate and Early Growth Performance of Keets Post-Hatch in Guinea Fowl (Nu-
mida meleagris) in the Western Highlands of Cameroon. Journal of the Cameroon
Academy of Sciences, 20, 111-125. https://doi.org/10.4314/jcas.v20i2.2

[5] Kouatcho, F.D., Radu-Rusu, R M., Rosca, D., Steve, S.M. and Simiz, E. (2021) Mor-
phobiometry and Growth Performances of Improved Genetic Types of Chickens
(Gallus Gallus) Raised in Cameroon. Advanced Research in Life Sciences, 5, 48-54.
https://doi.org/10.2478/arls-2021-0029

[6] Kana,].R.,, Keambou, T.C., Raquel, S.J., Frederico, L., Mfopou, Y.S., Mube, K.H. and
Teguia, A. (2015) Effects of Substituting Soybean with Moringa oleifera Meal in Diets
on Laying and Eggs Quality Characteristics of KABIR Chickens, Journal of Animal

Research and Nutrition, 1, 4-6. http://www.imedpub.com

DOI: 10.4236/0jas.2025.152010

152 Open Journal of Animal Sciences


https://doi.org/10.4236/ojas.2025.152010
https://doi.org/10.9734/ajriz/2024/v7i3162
https://doi.org/10.4236/ojas.2023.134032
https://doi.org/10.2478/arls-2020-0014
https://doi.org/10.4314/jcas.v20i2.2
https://doi.org/10.2478/arls-2021-0029
http://www.imedpub.com/

F. Djitie Kouatcho et al.

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

Djitie, K.F., Radu-Rusu, R.M., Aboukar, M., Panzaru, C., Smiz, E. and Clergé, T.
(2024) Socio-Economic Background, Egg Characteristics and Hatchability of Guinea
Fowl (Numida meleagris L) Farming in Far-North Cameroon. Archiva Zootechnica,
27, 61-83. https://doi.org/10.2478/azibna-2024-0004

FAO (2014) L’élevage et ’environnement.
http://www.fao.org/livestock-environment/fr/

Mensah, G.A. (1998) Elevage non conventionnel des espéces animales et développe-
ment durable. Bulletin de la Recherche Agronomique, 21, 13-27.

Djitie, K.F., Mohamadou, B., Radu-Rusu, R.M. and Tchiegang, C. (2022) Socioeco-
nomic Survey and Physicochemical Parameters of Chicken Eggs Concerning the
Breeding Systems in Cameroon. Journal of World Poultry Research, 12, 8-21.

Dongmo, D.F., Meutchieye, F., Tegadjoue, S.A. and Manjeli, Y. (2017) Diversité bio-
métrique de la pintade locale (Numida meleagris) en zone soudano-sahélienne du
Cameroun. Family Poultry Communications, 25, 15-26

Dongmo, D.F., Meutchieye, F., Massawa, J., Mingoas Kilekoung, J.P. and Fotsa, J.C.
(2024) Exploitation Characteristics of Common Guinea Fowl (Numida meleagris) in
Cameroon. Journal Mondial de I Aviculture Familiale, 3, 21-41.

Dongmo Djiotsa, F., Meutchieye, F., Jean, M., Fran¢ois, D.K. and Jean Pierre, M.K.
(2023) Production Systems and Phenotypic Variability of the Guinea Fowl (Numida
meleagris) in Sub Sahara Africa. Black Sea Journal of Agriculture, 6, 718-725.
https://doi.org/10.47115/bsagriculture.1339905

Dongmo, D.F., Meutchieye, F. and Manjeli, Y. (2016) Caractéristiques de production
de la pintade locale (Numida meleagris) dans la zone soudano-sahélienne du Came-
roun. Science et Technique-Sciences Naturelles et Agronomie, 2, 221-232.

Tangomo, A.N., Keambou, C.T., Gicheha, M.G. and Kagira, ].M. (2020) Effect of Feed
Supplementation of Dacryodes Edulis Parts’ Powder as Prebiotic on the Growth
Traits, Ceca Microbiota and Blood Parameters of Local Chickens. Translational An-
imal Science, 4, 764-777. https://doi.org/10.1093/tas/txaa069

Tangomo, A.N., Gicheha, M.G., Kagira, ].M. and Keambou, C.T. (2021) Apparent
Digestibility and Gut Integrity of the Chicken Supplemented with African Safou
(Dacryodes Edulis). International Journal of Poultry Science, 20, 13-26.

Miegoue, E., Tendonkeng, F., Lemoufouet, J., Noumbissi, M.N.B., Mweugang, N.N.,
Zougou, T.G., et al. (2016) Croissance pré-sevrage des cobayes nourris au Panicum
maximum supplémenté avec une ration contenant Arachis glabrata, Calliandra calo-
thyrsus ou Desmodium intortum. International Journal of Biological and Chemical
Sciences, 10, 313-325. https://doi.org/10.4314/ijbcs.v10i1.24

Kout, E., El Moustafa, M., Riry, F., Shata, H., Mousa, M.A., Alghonimy, M. and
Youssef, S.F. (2015) Effect of Using Moringa Oleifera Leaf Meal on Performance of
Japanese Quail. Egypt Poultry Science, 35, 1095-1108.

Khan, M.]., Khan, S.H., Bukhsh, A. and Amin, M. (2014) The Effect of Storage Time

on Egg Quality and Hatchability Characteristics of Rhode Island Red (RIR) Hens.
Veterinarski Arhiv, 84, 291-303. https://core.ac.uk/download/pdf/33256578.pdf

Alebachew, W., Tesfaye, E. and Tamir, B. (2016) Effects of Feeding Different Dietary
Levels of Moringa oleifera Leaf Meal on Egg Production, Fertility and Hatchability of
Dual Purpose Koekoek Hens. Middle-Fast Journal of Scientific Research, 24, 2909-
2920. https://mail.idosi.org/mejsr/mejsr24%289%2916/36.pdf

Communes et villes unies du Cameroun (2014) Carte communale: région du nord
(Mayo-Louti, Figuil).

DOI: 10.4236/0jas.2025.152010

153 Open Journal of Animal Sciences


https://doi.org/10.4236/ojas.2025.152010
https://doi.org/10.2478/azibna-2024-0004
http://www.fao.org/livestock-environment/fr/
https://doi.org/10.47115/bsagriculture.1339905
https://doi.org/10.1093/tas/txaa069
https://doi.org/10.4314/ijbcs.v10i1.24
https://core.ac.uk/download/pdf/33256578.pdf
https://mail.idosi.org/mejsr/mejsr24%289%2916/36.pdf

F. Djitie Kouatcho et al.

(22]

(23]

[24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

(32]

(33]

(34]

(35]

Tchuenguem, F.F.-N. (2005) Activité de butinage et de pollinisation de Apis mellifera
adansonii Latreille (Hymenoptera: Apidae, Apinae) sur les fleurs de trois plantes a
Ngaoundéré (Cameroun): Callistemon rigidus (Myrtaceae), Syzygium guineense var.
macrocarpum (Myrtaceae) et Voacanga africana (Apocynaceae). Thése de Doctorat
d’Etat, Université de Yaoundé I, 103 p.

Konlan, S.P., Avornyo, F.K., Karbo, N. and Sulleyman, A. (2011) Increasing Guinea
Fowl Eggs Availability and Hatchability in the Dry Season. Journal World s Poultry
Research, 1, 1-3.

Steel, R.G.D. and Torrie, ].H. (1980) Principles and Procedures of Statistics. McGraw-
Hill Book Company.

Sanfo, R., Boly, H.H., Sawadogo, L. and Ogle, B. (2007) Poids de I'ceuf de la pintade
locale (Numida meleagris) dans la région centrale du Burkina Faso: Rapports avec les
variables de 'incubation artificielle et la production des pintadeaux. Tropicultura, 25,
184-185.

Hien, O.C., Ouedraogo, C.L., Diarra, B. and Traore, B. (2009) Effets du parasitisme
interne sur la productivité des pintades locales au Burkina Faso. Tropicultura, 27,
184-190.

Yamak, U.S., Boz, M.A. and Sarica, M. (2015) Changes in Guinea Fowl Fertility and
Hatching Traits over a 4-Month Laying Season with Long-Term Egg Storage Condi-
tions. Indian Journal of Animal Research, 49, 532-536.
https://doi.org/10.5958/0976-0555.2015.00124.7

Dzungwe, J.T., Gwaza, D.S. and Egahi, J.O. (2018) Egg Weight, Fertility, Embryonic
Mortality, Hatchability and Keets Survival Rate after Brooding of the French Broiler
Guinea Fowl Raised in the Humid Tropics of Nigeria. Poultry, Fisheries & Wildlife
Sciences, 6, 192 p.

Sanou, C.L. (2005) Caractéristiques des ceufs de la pintade locale (Numida meleagris)
et leurs relations avec les parametres d’incubation, la croissance et la viabilité des pin-
tadeaux. Mémoire IDR, Université de Ouagadougou, 66 p.

Eleroglu, H., Yildirim, A., Duman, M. and Okur, N. (2016) Effect of Eggshell Color
on the Egg Characteristics and Hatchability of Guinea Fowl (Numida meleagris) Eggs.
Revista Brasileira de Ciéncia Avicola, 18, 61-68.
https://doi.org/10.1590/1806-9061-2015-0154

Obike, O.M., Oke, U.K. and Azu, K.E. (2011) Comparison of Egg Production Perfor-
mance and Egg Quality Traits of Pearl and Black Strains of Guinea Fowl in a Humid
Rain-Forest Zone of Nigeria. International Journal of Poultry Science, 10, 547-551.
https://doi.org/10.3923/ijps.2011.547.551

Oke, UK., Herbert, U. and Nwachukwu, E.N. (2004) Association between Body
Weight and Some Egg Production Traits in the Guinea Fowl (Numida meleagris Gal-

leta Pallas). Livestock Research for Rural Development, 16, No. 9.
http://Irrd.cipav.org.co/lrrd16/9/0ke16072.htm

Tarasewicz, Z., Szczerbinska, D., Ligocki, M., Danczak, A., Majouska, D. and Kur-
zawa, J. (2004) Effect of Origin of Quails Out Their Utility Type and Selected Egg
Quality Traits. Archiv Tierzucht, 7, No. 2.

Houndonougbo, P.V., Chrysostome, A.A.C., Houndonougbo, M.F., Hedi, A,
Bindelle, J. and Gengler, N. (2014) Evaluation de la qualité externe et interne des ceufs
de cinq variétés de pintades locales élevées au Bénin. Revue Cames, 2, 42-47.
Nowaczewski, S., Witkiewicz, K., Fratczak, M., Kontecka, H., Rutkowski, A., Krysti-
aniak, S. and Rosinski, A. (2008) Egg Quality from Domestic and French Guinea Fowl.
Nauka Przyroda Technologie, 2, 1-9.

DOI: 10.4236/0jas.2025.152010

154 Open Journal of Animal Sciences


https://doi.org/10.4236/ojas.2025.152010
https://doi.org/10.5958/0976-0555.2015.00124.7
https://doi.org/10.1590/1806-9061-2015-0154
https://doi.org/10.3923/ijps.2011.547.551
http://lrrd.cipav.org.co/lrrd16/9/oke16072.htm

F. Djitie Kouatcho et al.

(36]

(37]

(38]

(39]

(40]

(41]

[42]

(43]

[44]

(45]

[46]

(47]

(48]

(49]

(50]

(51]

Houndonougbo, P.V. (2017) Caractérisations phénotypiques des populations de pin-
tades (Numida meleagris) locales élevées au Bénin. Thése de doctorat (PhD). Univer-
sité de Liege, 130 p.

Sanfo, R., Traoré, F., Yougbare, B. and Ouali, W. (2018) Effet du poids de I'ceuf de
pintade (Numida meleagris) sur les parametres de reproduction et de croissance des
pintadeaux au Burkina Faso. Revue d élevage et de Médecine Vétérinaire des Pays
Tropicaux, 70, 121-125. https://doi.org/10.19182/remvt.31527

Laurenson, P. (2002) Détermination des parameétres zootechniques de la pintade lo-
cale dans la région du Borgou, Bénin. Mémoire d’Ingénieur Agronome, Faculté des
Sciences Agronomiques de Gembloux, 131 p.

Hien, O.C. (2002) Effets de 'amélioration des conditions sanitaires sur le développe-
ment testiculaire, la LH et la ponte de la pintade locale du Burkina Faso. Thése de
Doctorat, Université d’Ouagadougou, 173 p.

Boko, K.C. (2012) Salmonella enterica dans les mortalités de pintadeaux au Bénin:
Etude de terrain, comparaison des souches, et activité antibactérienne des extraits de
plantes locales. Theése (Ph. D), Université de Liege, 110 p.

Hien, O.C., Boly, H., Brillard, J.P., Diarra, B. and Sawadogo, L. (2002) Effets des
mesures prophylactiques sur la productivité de la pintade locale (Numida meleagris)
en zone subhumide du Burkina Faso. Tropicultura, 20, 23-28.

Moreki, J.C. and Mothei, K.M. (2013) Effect of Egg Size on Hatchability of Guinea

Fowl Keets. International Journal of Innovative Research in Science, Engineering and
Technology, 2, 5480-5483. https://www.ijirset.com/

Abudabos, A., Aljumaah, R., Algawaan, A., Al-Sornokh, H. and Al-Atiyat, R. (2017)
Effects of Hen Age and Egg Weight Class on the Hatchability of Free Range Indige-
nous Chicken Eggs. Revista Brasileira de Ciéncia Avicola, 19, 33-40.
https://doi.org/10.1590/1806-9061-2016-0264

Okasha, H.M. (2022) The Effect of Storage Periods and Pre-Incubation Warming on
Embryonic Mortality, Hatching Characteristics, and Quality of Newly Hatched
Chicks in Broiler Eggs. https://doi.org/10.21203/rs.3.rs-2237444/v1

Sanfo, R., Boly, H., Sawadogo, H. and Brian, O. (2008) Performances pondérales de

la pintade locale (Numida meleagris) en systtme d’alimentation améliorée dans la
zone centrale du Burkina Faso. Revue d élevage et de médecine vétérinaire des pays
tropicaux, 61, 135-140. https://doi.org/10.19182/remvt.10000

Nwagu, B.I. and Alawa, C.B.I. (1995) Guinea Fowl Production in Nigeria. World s
Poultry Science Journal, 51, 261-270. https://doi.org/10.1079/wps19950018

Ayorinde, K.L. (2004) The Spice of Life. The Seventy-First Inaugural Lecture. Uni-
versity of Ilorin, 60 p.

Alkan, S., Karabag, K., Galic, A. and Balcioglu, M.S. (2008) Effects of Genotype and
Egg Weight on Hatchability Traits and Hatching Weight in Japanese Quail. South
Africa Journal of Animal Science, 38, 231-237.

Bessin, R., Belem, A.M.G., Boussini, H., Compaoré, Z., Kaboret, Y. and Dembélé,
M.A. (1998) Enquéte sur les causes de mortalité des pintadeaux au Burkina Faso. Re-
vue d élevage et de Médecine Vétérinaire des Pays Tropicaux, 51, 87-93.
https://doi.org/10.19182/remvt.9658

Hien, O.C,, Boly, H., Diarra, B. and Sawadogo, L. (2000) Influence du mode d’élevage
sur la mortalité et la croissance des pintades en saison hivernale dans la zone subhu-
mide du Burkina Faso. Bulletin of Animal Health and Production in Afrrica, 48, 236-
245.

Savadogo, B. (2013) Effet de I'incorporation du Niébé dans la ration sur les perfor-

DOI: 10.4236/0jas.2025.152010

155 Open Journal of Animal Sciences


https://doi.org/10.4236/ojas.2025.152010
https://doi.org/10.19182/remvt.31527
https://www.ijirset.com/
https://doi.org/10.1590/1806-9061-2016-0264
https://doi.org/10.21203/rs.3.rs-2237444/v1
https://doi.org/10.19182/remvt.10000
https://doi.org/10.1079/wps19950018
https://doi.org/10.19182/remvt.9658

F. Djitie Kouatcho et al.

(52]

(53]

(54]

(55]

(56]

(57]

(58]

(59]

(60]

(61]

(62]

(63]

[64]

mances zootechniques de la pintade locale. Mémoire de fin de cycle, Université pol-
ytechnique de Bobo-Dioulasso (Burkina Faso), 61 p.

Olugbemi, T.S., Mutayoba, S.K. and Lekule, F.P. (2010) Effect of Moringa (Moringa
oleifera) Inclusion in Cassava Based Diets Fed to Broiler Chickens. International
Journal of Poultry Science, 9, 363-367. https://doi.org/10.3923/ijps.2010.363.367

Gadzirayi, C.T., Masamha, B., Mupangwa, J.F. and Washaya, S. (2011) Performance
of Broiler Chickens Fed on Mature Moringa oleifera Leaf Meal as a Protein Supple-
ment to Soyabean Meal. International Journal of Poultry Science, 11, 5-10.
https://doi.org/10.3923/ijps.2012.5.10

Abasse, T., Maigachi, I., Habba, W. and Diallo, D. (2017) Effet de la supplémentation
de la farine des feuilles de Moringa oleifera (Lam.) dans la production des poulets de

chair au Niger. International Journal of Biological and Chemical Sciences, 11, 722-
729. https://doi.org/10.4314/ijbcs.v11i2.15

Tendonkeng, F.B., Boukila, A., Beguidé¢, and Pamo, T.E. (2008) Essai de substitution
du tourteau de soja par la farine de feuilles de Moringa oleifera dans la ration finition
des poulets de chair. Conférence Internationale sur le Renforcement de la Compéti-
tivité en Aviculture Semi-Industrielle en Afrique (CIASA), Dakar, 5-9 Mai 2008, 5-9.

Kakengi, A.M.V., Kaijage, ].T., Sarwatt, S.V., Mutayoba, S.K., Shem, M.N. and Fuji-
hara, T. (2007) Effect of Moringa oleifera Leaf Meal as a Substitute for Sunflower Seed
Meal on Performance of Laying Hens in Tanzania. Livestock Research for Rural De-
velopment, 19, Article 120. http://www.Irrd.cipav.org.co/lrrd19/8/kake19120.htm

Tété-Bénissan, A., Lawson-Evi, K., Kokou, K. and Gbéassor, M. (2012) Effect of
Moringa oleifera Lam. Leaves Powder on the Evolution of Hemogram Profile in To-
golese Undernourished Children: Evaluation on HIV-Positive Patients. African Jour-
nal of Food, Agriculture, Nutrition and Development, 12, 6007-6026.
https://doi.org/10.18697/ajfand.50.11060

Bayé-Niwah, C. and Mapongmetsem, P.M. (2018) Perceptions paysannes de Moringa
oleifera Lam. (Moringacées) en zone soudano-sahélienne du Cameroun. Interna-
tional Journal of Innovation and Scientific Research, 39, 91-102.
http://www.ijisr.issr-journals.org/

Djermoune, S. and Henoune, N. (2015) Composition chimique et teneur en compo-
sés phénoliques des graines de Moringa oleifera. Mémoire de Fin de Cycle En vue de
Pobtention du diplome MASTER. Université A. MIRA-Bejaia, 89 p.

Mufwaya, P.U. and Kiatoko, H.M. (2016) Effet de substitution de tourteau palmiste
par le foin de Moringa oleifera dans la ration, sur la croissance de poulet de chair de
souche ISA 715. International Journal of Innovation and Applied Studjes, 15, 936-
942. http://www.ijias.issr-journals.org/

Farougou, S., Kpodekon, M., Tokannou, R., Djossou, V.D., Akoutey, A. and Youssao,
L.A.K. (2006) Utilisation de la farine de Mucuna pruriens (L.) DC dans l'aliment de
croissance des pintades (Numida meleagris). Revue de Médecine Vétérinaire, 157,
502-508.

Halbouche, M., Didi, M., Bourezak, N. and Lamari, S. (2010) Performance de Ponte,
de Reproduction et de Croissance de la Pintade Locale Numida Meleagris en Algérie.
European Journal of Scientific Research, 47, 320-333.

Dahouda, M. (2009) Contribution a I’étude de l’alimentation de la pintade locale au
Bénin, et perspectives d’améliorations a I'aide de ressources non conventionnelles.
These de Doctorat en Santé et Productions Animales, L'Université de Liége, 191 p.

Bello, H. (2010) Essai d’incorporation de la farine de feuilles de Moringa oleifera dans

DOI: 10.4236/0jas.2025.152010

156 Open Journal of Animal Sciences


https://doi.org/10.4236/ojas.2025.152010
https://doi.org/10.3923/ijps.2010.363.367
https://doi.org/10.3923/ijps.2012.5.10
https://doi.org/10.4314/ijbcs.v11i2.15
http://www.lrrd.cipav.org.co/lrrd19/8/kake19120.htm
https://doi.org/10.18697/ajfand.50.11060
http://www.ijisr.issr-journals.org/
http://www.ijias.issr-journals.org/

F. Djitie Kouatcho et al.

(65]

[66]

(67]

(68]

(69]

(70]

I'alimentation chez les poulets indigénes du Sénégal: Effets sur les performances de
croissance, les caractéristiques de la carcasse et le résultat économique. Thése (Ph. D),
Université Cheikh Anta Diop (Dakar), 72 p.

Makkar, H.P.S. and Becker, K. (1996) Nutrional Value and Antinutritional Compo-
nents of Whole and Ethanol Extracted Moringa oleifera Leaves. Animal Feed Science

and Technology; 63, 211-228. https://doi.org/10.1016/s0377-8401(96)01023-1

Richter, N., Siddhuraju, P. and Becker, K. (2003) Evaluation of Nutritional Quality of
Moringa (Moringa oleifera Lam.) Leaves as an Alternative Protein Source for Nile
Tilapia (Oreochromis niloticusL.). Aquaculture, 217, 599-611.
https://doi.org/10.1016/s0044-8486(02)00497-0

Tchiégang, C. and Kitikil, A. (2004) Données ethnonutritionnelles et caractéristiques
physico-chimiques des légumes-feuilles consommés dans la savane de I’Adamaoua
(Cameroun). Tropicultura, 22, 11-18.

Agashe, J.L. (2016) Effect of Supplementation of Moringa oleifera Leaf Powder on
Performance of Broilers. PhD Thesis, Maharashtra Animal and Fishery Sciences Uni-
versity (INDIA), 92 p.
https://krishikosh.egranth.ac.in/items/c248a1¢c6-b456-4a7d-a083-804b214b8b0e
More, D.B. (20160 Performance of Broiler Chicken Fed Moringa oleifera Leaf Meal
Supplemented Diet. PhD Thesis, Maharashtra Animal and Fishery Sciences Univer-
sity (IN-DIA), 95 p.

Berrama, Z., Mefti, H., Kaidi, R. and Souames, S. (2011) Caractérisation zootechnique
et parametres génétiques des performances de croissance de la caille japonaise
Coturnix japonica élevée en Algérie. Livestock Research for Rural Development, 23,
1-14. http://lrrd.cipav.org.co/lrrd23/1/berr23003.htm

DOI: 10.4236/0jas.2025.152010

157 Open Journal of Animal Sciences


https://doi.org/10.4236/ojas.2025.152010
https://doi.org/10.1016/s0377-8401(96)01023-1
https://doi.org/10.1016/s0044-8486(02)00497-0
https://krishikosh.egranth.ac.in/items/c248a1c6-b456-4a7d-a083-804b214b8b0e
http://lrrd.cipav.org.co/lrrd23/1/berr23003.htm

	Incubation and Early Growth Performances of Local Guinea Fowl (Numida meleagris) Fed on a Diet Supplemented with Moringa oleifera Leaf Meal in the Sudano-Guinean Zone of Cameroon
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Presentation of the Study Area
	2.2. Ethical Approval
	2.3. Experimental Animal
	2.4. Plant Material Preparation
	2.5. Housing and Feeding
	2.6. Experimental Set-Up and Trial Conduct
	2.7. Data Collection
	2.7.1. Egg Characteristics
	2.7.2. Incubation Performance
	2.7.3. Growth Performances

	2.8. Statistical Analysis

	3. Results
	3.1. Eggs Characteristics
	3.1.1. Variability of Egg Characteristics According to Locality
	3.1.2. Variability of Egg Characteristics According to Weight Categories
	3.1.3. Incubation Performances of Local Guinea Fowl Eggs
	3.1.4. Growth Performance of the Guinea Fowl Fed on Different Experimental Diet


	4. Discussion
	5. Conclusion
	Declaration of Authors Contributions
	Conflicts of Interest
	References

