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Abstract

This study is part of a trial of guinea fowl egg production in the off-
season through the creation of a microclimate. The microclimate serves
to create temperature and humidity conditions similar to those of the
rainy season. During the study, the quantities of eggs obtained, the
weight of the eggs and the hatching rate were compared according to
the seasons. The main objective of the study was to contribute to the
improvement of guinea fowl egg laying outside the rainy season, the
only egg laying period in Niger. The study involved twenty-four (24)
guinea fowls of the Galor breed (the starting number was 30, but 6
mortalities were recorded), including 18 females and 6 males of 9
months of age. The study was conducted for 12 months (three seasons)
from July 2019 to June 2020.The seasons are described as follows: S1:
November to February (cold season), S2: March to June (hot season);
S3: July to October (rainy season). Concerning egg production, the
results are 566, 555 and 113 in S1, S2 and S3 respectively. The season
effect on hatching rate was significant (p = .001), it was 42%, 57% and
67% for S2, S1 and S3 respectively. The average egg weight was higher
in dry season with 37 £2 g, 29 £ 3 g in rainy season and 25 + 2 in hot
season. The results highlighted the possibility of guinea fowl egg
production throughout the year due to the creation of a microclimate.
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Introduction

One of the major challenges facing Sub-Saharan African
countries is the fight against poverty and malnutrition by
making the best use of available resources that can be
easily exploited by farmers. In Niger, livestock is the sector
of choice, as it contributes significantly to the improvement
of the country's agricultural trade balance by ranking first

in total export earnings from agro-sylvopastoral products
with 22% (Niger, 2012, 2013). It occupies 87% of the
population and provides a livelihood exclusively for 20% of
them (Niger, 2013). According to the statistical services of
the Ministry of Livestock (MEL, 2013, 2017) the Nigerien
livestock population was 36, 325,445 heads. Yet the
sector is fragile in the face of droughts. Indeed, any severe
drought remains fatal for Nigerien livestock; this was the
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case of the 1973 and 1980 droughts, which led to a 50%
decline in the cattle herd in favour of small ruminants and
camels (Karimou, 2005). Poultry farming can be practiced
where other species are virtually impossible because of its
cohabitation with village herders. The local chicken
represents the highest species (55% of the poultry flock),
followed by guinea fowl (26%) and pigeon (12.26%). Duck
is in fourth place with 3.5%, followed by goose and turkey,
which together represent 0.04% of the total bird population
in Niger (RGAC, 2008). Poultry meat is the most popular
and the selling price is twice that of chicken. However,
guinea fowl only reproduce during the rainy season (June
to September) total egg production per year (production of
guinea fowl subject to the microclimate producing during
the three seasons versus production of guinea fowl
subject only to the natural egg-laying season which
corresponds to the rainy season, the only egg-laying
period in West Africa). It will therefore be very interesting
to find an alternative to ensure this production throughout

the year. To meet the market demand for eggs, food needs
in protein for a population whose growth rate is constantly
increasing with 4.9% per year according to the INS (2013).

Materials and Methods
Study area

The study was conducted at the Boubakar BA University.
The experimental site is located in the urban commune of
Tillaberi in the western part of the country between the
coordinates 1° and 2° East longitude; 14° and 16° North
latitude (Figure 1). The year is divided into three seasons.
A cold season (S1) that extends from November to
February, followed by the hot season (S2) from March to
June and the rainy season (S3) that extends from July to
October. The fig.1 below illustrate the map of the study
area.
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Fig. 1: Location map of the Urban Commune of Tillaberi

Biological material

Twenty-four (24) guinea fowl of the Galor breed were
studied, including 18 females and 6 males. In Niger
only hens are raised on a large scale. That of the guinea
fowl is left to the villagers with numbers varying from 10
to 20 per woman. Modernization is in its early stages

Technical equipment

Two types of troughs were used. Modern troughs (photo
1) and containers found on the local market (photo 2).
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Photo 1: Modern watering hole Photo 2: Traditioal drinker

Locally made feeders (photo3) were used for feeding.

The guinea fowl were housed in chicken houses built with  system and the whole area is fenced with wire mesh to
local equipment. The houses were equipped with a Sekos  secure the birds. (Photo 4).

Photo :Chicken house

The eggs are collected, weighed and stored in trays. Water is supplied at the rate of the rainy season so that
the temperature and humidity are similar to that of the
Data collection rainy season. A thermometer is placed just to bring water

if there is an increase in temperature, and stop watering if
Data sheets have been developed for the collection of there is a decrease in temperature compared to the
seasonal data references of the rainy season in Niger.

Fogging device and creation of microclimate.
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Fig. 2 : Humidification system

The feed used is manufactured as follows: The feed is
composed of a mixture of concentrate, cracked corn,
concentrates and wheat bran with proportions of 25%,
25% and 50% respectively. The proportions, quantities
and composition of the feed are summarized in table (1)
below.

An automatic incubator was used to incubate the eggs
Methodology

Solar panels that charge batteries for the night

Table 1 : Composition de la ration alimentaire

Components Proportions Compositions

30% concentrate  25% Vitamin E 200mg / kg, Iron7 90mg / kg, Copper 50mg / kg

But crushed 50% Starch 13.7g, potassium165mg

Sound 25% Vitamin B6 11, 3mg / kg, Vitamin B1 8.7mg / kg

The feed is the same for all seasons. In order to secure
the birds in terms of health, medical prophylaxis and
hygiene techniques were applied in accordance with the
legislation in force in Niger.

pipes inside the building. The hose is connected
to a tap and the misting depends on the flow rate
of the tap. - The birds are sprayed with water three
times a week in order to maintain a humidity level
similar to that of the winter season. Fogging is
done periodically - At night the hen house is lit with
a 120 watt bulb.

A) Methodology in the rainy season

No changes have been made to the environment
as the guinea fowl are in their natural laying .
period.

Egg collection

The eggs are collected every week. At each

B)

Methodology in warm and cold season

For the simulation of the rainy season and the
creation of the microclimate, the following steps
were adapted: Growing alfalfa in the guinea fowl
range to create greenery similar to that of the
winter season; - Installation of pipes that spray the
guinea fowl with water and irrigate the alfalfa. All
connected to a water tank - Installation of misting

collection an egg is left in the nest to encourage
the guinea fowl not to change nests. A sample of
100 eggs was weighed each season to determine
the average egg weight.

Hatching rate
For each season, a quantity of 100 eggs is

incubated in an automatic incubator with a
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capacity of 120 eggs. The temperature and
humidity are adjusted in accordance with the
breeding conditions of the species.

Data analysis and processing
All the data collected during the two periods were

compiled with the Excel spreadsheet and then subjected
to statistical analysis with the SPSS16.0 software.

Results

Monthly laying of guinea fowl

seasons

eggs during the

The number of eggs collected per season is shown in

Tables 2, 3 and 4 below.

Table 2: Spawning in the rainy season (S3)

Evolution  of Total monthly Monthly laying

Dates Number of guinea the number of Eggs laid per laying rate per guinea
fowl used in the guinea fowls week fowl
experiment laying  eggs

during the

month
7/7/2019 18 4 45
14/7/2019 18 3 5 15
21/07/2019 18 18
28/07/2019 18 18
07/08/2019 18 33

135 19
14/08/2019 18 7 43
21/08/2019 18 23
28/08/2019 18 36
07/09/2019 18 37
262 24

14/09/2019 18 11 59
21/09/2019 18 88
28/09/2019 18 78
7/10/219 18 36 124
14/10/2019 18 32 10
21/10/2019 18 12 36
28/10/2019 18 20
Total 18 566 566 68
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Table 3: Cold season egg laying (S1)

Evolution of the Total Monthly

Dates Number of guinea number ofguinea Eggs monthly laying rate

fowl used the fowls laying eggs week laying per guinea

experiment during the month fowl
7/11/2019 12 26

10

14/11/2019 18 26 122
21/11/2019 18 30
28/11/2019 18 40
7/12/2019 18 12 40
14/12/2019 18 45 201 o
21/12/2019 56
28/12/2019 60
7/1/2020 42 147
14/01/2020 18 11 35 13
21/01/2020 18 35
28/01/2020 18 35
7102/2020 18 30
14/02/2020 18 8 25 85 11
21/02/2020 18 20
28/2/2020 10
Total 18 555 535 51
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Table 4: Warm season egg laying (S2)

Number of guinea Evolution of the Total Monthly
Dates fowl used in the numberofguinea Eggs monthly laying rate
experiment fowls laying eggs week laying per guinea
during the month fowl
713/2020 18 7 4
14/3/2020 18 4
21/3/2019 18 4 16 2
28/3/2019 18 4
02/4/2019 18 7 4
09/4/2019 18 4
22/4/2020 4 16 2
29/4/2020 4
8/5/2020 7 5
4
16/5/2020 18 5 30
23/5/2020 18 10
30/5/2020 18 10
06/6/2020 18 7 6
13/6/2020 18 10 45 6
20/6/2020 18 15
27/6/2020 20
Total 18 113 113 14
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Egg weight by season

Table 5 shows egg weights by season.

Table 5: Egg weights by season.

Seasons Weight (g) Number of eggs weighed
Rainy season 37t 2 100
cold season 29+ 3 100
hot season 25+2 100

Eggs laid during the rainy season weigh more, 8 g
more than those laid during the dry season.

Hatching rate

The hatching rate was 65% for the rainy season, 57% for
the cold period and 42% for the warm season.

Discussion
Power supply

During the trial seasons, the basic diet was the same. The
guinea fowls are fed a mixture of concentrate, wheat bran
and cracked maize. Microclimate creation, alfalfa
cultivation to maintain plant biodiversity are used during
dry and cold seasons. These results are similar to tossé of
Farina et al. (1991) and Bessin et al. (1998) who report
feeding birds with concentrate, wheat bran, maize and
termites.

Egg production

In Niger, guinea fowl only lay eggs during the rainy
season. This season lasts 4 months, from June to October
(Karimou 2005). However, the periods of the seasons and
their duration vary greatly in Africa. According to Ayeni
(1983). This period extends from June to November in
Burkina Faso (Nagalo, 1984). The present study shows
that through the creation of a microclimate and the
increase of the photoperiod, with adequate feeding,
guinea fowl can lay eggs all year round. Indeed, after the
rainy season, egg laying continued throughout the year
with an increase in egg laying performance. To the 68
eggs of the rainy season, 51 and 14 eggs of the cold and
warm periods were added respectively, giving a total
production of 133 eggs per guinea fowl throughout the
year. In these comparator countries the results correspond
to the annual production without fogging. Our results are
superior to those of guinea fowl in Burkina Faso, which
have between 80 and 130 eggs (Nagalo, 1984). Similarly
to those found in Nigeria which vary from 60 to 100 eggs

(Sonaiya and Swan, 2004). In an improved management
system in the central region of Burkina Faso, Sanfo et al
(2012) report two dry season egg laying cycles with
durations of 4.8 months for the first and 7.5 months for the
second. Their average performance which was 31.1 and
121.5 eggs per guinea fowl is lower than our results with a
performance of 133 eggs per guinea fowl. Our experience
allows us to align around the laying period of 8 to 8.5
months in temperate countries (Le coz, 1992).

Egg weight

The heaviest weight was obtained in the rainy season 37
+ 2 g, followed by the cold season 29 + 3 g and then the
hot season with 25 + 2 g. The results obtained in the rainy
and cold periods corroborate those of Sanfo et al (2012)
who found an average egg weight of 29.2 + 1.7 g in the
first cycle compared to 37.8 £ 3.5 g in the second. Our
results in the rainy season 37.3 g are similar to those from
central Mali (Kuit et al. 1986) and Nigeria in the range of
35.8 to 44.6 g (Ayorinde, 1991). The weights obtained in
our work are lower than the results of Aboud (2002) in
Tanzania, where the average weight of guinea fowl eggs
reared under village conditions was 43.03 g.

Hatching rate

Using an automatic incubator, we recorded 65%, 57% and
42% for the rainy, cold and hot seasons respectively. The
low rate in the hot season could be explained by the
excessive temperatures sometimes exceeding 45 degrees
in the shade. The fogging is used only for guinea fowl for
laying. For hatching the eggs are put in an incubator
placed in a building outside the microclimate zone. These
rates are lower than those of Sonaiya (1992) who reported
85.2% in artificial incubation. Our results are also lower
than the results obtained by Defly et al (1999) respectively
86% and 72.9% for the heavy and light varieties of Togo.
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Conclusion

The creation of a microclimate has made it possible to
highlight the possibility of having guinea fowl egg
production throughout the year. The question of
seasonality is therefore not absolute. The results showed
that this activity can contribute in general to the
multiplication of guinea fowl numbers in Niger. As a result,
the needs of the population in guinea fowl eggs will be
increasingly covered with egg-laying performance per
guinea fowl increasing from 68 to 133 eggs per year. The
improvement of the environment and the breeding
conditions by creating a microclimate allows guinea fowl
egg production throughout the year. It is an excellent way
to fight poverty because it increases family income. It is
also a way to fight against malnutrition and to increase the
number of animals in the flocks.
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