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Abstract

The objective of this study was to evaluate the reproductive parameters of
“Lohmann Brown” strain chickens fed on Cajanus cajan leaves and to assess
the viability of the chicks after hatching. 40 hens of the “Lohmann Brown”
strain fed on Cajanus cajan leaf flour laid 219 eggs divided into four batches
depending on the rate of incorporation of Cajanus cajan leaf flour in the ra-
tions (0%, 5%, 10% and 15%) were trained and introduced into the incubator.
Results: the incubator indicates a hatching temperature of 38°C to 37.2°C and
relative humidity of 60% to 70%. Hatching performance shows that: The 15%
batch recorded the highest fertility rate 86.95% compared to 26.88% of the
control batch. The CC 15% batch recorded the highest hatching rate 36.87.
The lowest rate (17.18%) was recorded in the control batch (CC 0%). The
highest embryonic mortality rate was recorded in the CC 15% batch. The
lowest rate in the CC 10% batch. Concerning unfertilized eggs, the highest
rate is 72.20% (CC 0%), and the lowest are (12.03%; 57.42% and 66.66%) rec-
orded in CC batches. 15%, CC 5% and CC 10% respectively. For the shell
mortality rate, the highest is 18.58% recorded in the CC 15% batch. The low-
est shell mortality rate is 2.07%, obtained in the control batch (CC 0%); the
dust mortality rate was 0% for all chicks. The study seems to indicate that the
incorporation of Cajanus cajan leaf meal up to 15% into the reproduction
type ration in hens does not cause any harmful effects on the reproduction
performance of laying hens.
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1. Introduction

Protein-energy malnutrition is prevalent in most African countries. Given the
vulnerability of large livestock to climatic and health hazards, livestock produc-
tion development strategies are paying more and more attention to short-cycle
animals, including poultry, which occupy a special place [1] [2]. Indeed, poultry
farming is seen as a means of investment or capitalization making it possible to
mobilize funds when necessary, and in addition to satisfying the animal protein
needs of populations [2] [3]. It represents an interesting source of proteins of
high biological value and makes it possible to quantitatively and qualitatively
improve the diet of populations [4]. Poultry farming is an important activity for
the development of a country’s economy. In the Republic of Congo, poultry
products (meat, eggs, milk and others) occupy an important place in household
consumption. In fact, Congo imports approximately 50% of the total volume of
animal products estimated at 45789.6 tonnes in 2007 [5].

In addition, the productivity of local breed chicken remains low despite sig-
nificant actions to support the sector in the areas of health (vaccination and de-
worming campaign), food and housing and even strategies marketing [6]. A
growth rate of 3% is recorded, a carcass weight of 0.8 to 1 kg [7] and an annual
laying of 27 eggs per hen per year [8]. Multifactorial causes generally contribute
to this low productivity, among which reproduction figures prominently. In-
deed, natural brooding remains the main means of obtaining chicks in tradition-
al poultry farming [8]. The use of artificial brooding remains marginal, especial-
ly in rural areas due to the unavailability of incubators adapted to this environ-
ment, mainly due to the absence of electricity and the rising cost of oil.

The shortage of livestock feed in terms of quality and cost constitutes an ob-
stacle to the development of monogastric breeding in Congo [9]. In fact, feed
represents 70% to 80% of the cost of poultry production. However, the availabil-
ity of conventional raw materials (soybeans, peanuts and their derivatives, fish
meal, corn, etc.) for poultry production clashes not only with the diet of humans
but also with that of monogastric species. Under these conditions, the search for
and development of alternative food resources available locally in chicken feed
should make it possible to improve their productivity [10]. Among these alter-
native food resources, Cajanus cajan leaves feature prominently. Indeed, flour
from Cajanus cajan leaves is a local and easily accessible non-conventional food
resource (RANC) in Congo. They are relatively energetic, rich in proteins (22%
to 30% DM) and amino acids, minerals, vitamins. Pigeon peas are also low in fat,
making them a food of choice in both human and animal nutrition. Its nutri-

tional value is very close to that of beans or peas so appreciated by many peoples,
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and can be used as a supplement in the diet of chickens [11].

Work carried out by [12] [13] showed that it is possible to improve the re-
productive performance of hens by giving them conventional feed. However, the
mobilization of conventional resources requires a fairly heavy investment which
breeders in the sector almost do not have. However, there are unconventional
food resources (Cajanus cajan; Cassia tora, Leucaena leucocephala, Moringa
oleifera, etc.) that can replace conventional protein sources [14] [15].

Studies carried out by various authors [12] [13] [16]-[19] showed that Cajanus
cajan leaves are rich in nutrients, particularly proteins, minerals and vitamins.
They have been incorporated up to 5% to 20% respectively in the feed of poultry,
pigeons and guinea fowl without any harmful effect on the productivity and
health status of the animals. It is in this context that this study was undertaken.
The general objective of this work is to contribute to the search for ways and al-

ternatives to improve the diet and productivity of hens.

2. Material and Methods
2.1. Site and Period of the Experiment

The experiment took place at the experimental farm of the Veterinary Clinic of the
Congolese Association for the Development of Livestock (A. CO. D. EL) during
the period from September 2020 to January 2021. It is a experimental farm which

is located within the Clinic (Nkombo district), in the Brazzaville department.

2.2. Incubation and Rearing Equipment

2.2.1. Incubator

For our study, we used a VLAIS brand incubator with a capacity of 1100 eggs per
incubation cycle (Figure 1). This machine operates automatically with prede-
fined programs (temperature, relative humidity, air speed, turning frequencies).
The operating system of the incubator is conditioned on an energy source (cur-
rent or generator). The device is equipped with a water tray to ensure good rela-

tive humidity.
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Figure 1. Incubator used for experimentation.
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2.2.2. Livestock Building, Breeding Equipment and Performance Control
The experimental building was emptied, cleaned with soapy water and disin-
fected with bleach and sleet two weeks before the placement of the subjects, Ze.
just after the chicks hatched. The breeding equipment (feeders, drinkers, etc.)
was also washed and disinfected. A second disinfection of the building was car-
ried out with a virocide (VIRUNET) one week after the first. The experimental
setup was set up with mesh cages which made it possible to continue the expe-
riment (Figure 2). On the eve of the placement of the subjects, the surface of the
henhouse was covered with a thick layer of litter (wood shavings). A thermome-
ter was installed for temperature control and a footbath was placed at the en-
trance to the door of the experimental building. Feeders, drinkers and other
performance monitoring equipment (scale, identification ring and data collec-

tion sheets) have been placed.

Figure 2. Device used in the survival study.

2.2.3. Biological Material

The experiment involved 219 eggs from 40 hens of the “Lohmann Brown” strain
fed with meal from the leaves of Cajanus cajan on the farm of the National
Higher School of Agronomy and Forestry. These eggs were subsequently trans-
ported to the ACODEL Veterinary Clinic where the incubation of the eggs took
place (Figure 3).

Figure 3. Sample of fertilized eggs for incubation.
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3. Methods
3.1. Artificial Incubation Method

Before incubation, several operations were carried out. The first operation con-
sisted of selecting the eggs on the basis of their physical characteristics: cleanli-
ness, shell quality, size and shape. Thus, only eggs that were clean and had a
smooth shell, a regular shape and an average size were retained for incubation.
The sorted eggs were then candled using a pocket flashlight to ensure the
presence of an embryonic disc and the absence of micro cracks. This first mirage
was necessary given the mode and means of transport used. A second candling
was carried out on the 7th day of incubation to check the fertility of the eggs.
This second candling allowed the clear (unfertilized) eggs to be removed from
the incubator. A final candling was carried out on the 18th day of incubation
during the transfer and made it possible to determine embryonic mortalities and

rotten eggs.

3.2. Incubation of Eggs

This phase first consisted of commissioning the incubator. Thus, 3 hours before
the start of the experiment, the incubator was put into service empty in order to
ensure its proper functioning. The incubated eggs come from the four batches
(0%, 5%, 10% and 15%) previously identified. The quality of the eggs was first
checked before their introduction into the incubator (Figure 4).

Figure 4. Arrangement of eggs in batches.

3.3. Measurement of Temperature, Relative Humidity and Egg
Transfer

Recordings of the temperature and relative humidity of the incubator were made
weekly. In fact, every week the temperature and humidity were recorded using
the cards. The temperature and humidity readings provided by the incubator
were taken throughout the incubation period (21 days).
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The transfer took place on the 18th day after incubation. It is an operation
which consists of removing the eggs from the incubation trays to place them in
the hatching trays. To do this, newspaper was placed in the rack so that the eggs
were placed on top. Finally, the traps were stacked and placed in the hatcher.

3.4. Hatching

Upon hatching, the chicks were identified by batch (Figure 5) and kept for 48
hours in the incubator while they dried. Then they were transferred to a building
for the survival study. Unhatched eggs were also identified by batch and their

contents checked for scrap.

Figure 5. Identification of eggs and hatched chicks.

3.5. Analysis of Unhatched Egg Breakage

It consisted of checking the contents of the unhatched eggs during the experi-
ment. It was done as follows: a bucket containing the mixture of tap water and
bleach to avoid contamination and odors produced by the latter. Each egg was

broken using forceps and checked simultaneously for its contents (Figure 6).

Figure 6. Study of breakages (early death on the left; late
death in the middle; light egg on the right).

3.6. Formulas Used for Calculating Different Hatching Parameters

The different hatching parameters were calculated according to the formulas

below:
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Number of clear eggs

= - 100
Total number of eggs incubated

TOC

Number of fertile eggs

= - x100
Total number of eggs incubated

_ Number of eggs with dead embryos
Total number of eggs incubated

TME %100

Number of dead chicks in shell <100
Total number of eggs incubated

_ Number of chicks hatched 5
Total number of eggs incubated

_ Number of chicks hatched
Total number of eggs incubated

TM intra-shell chick =

TEA 100

100

3.7. Method for Studying the Survival of Hatched Chicks

After hatching, the chicks were monitored for thirty (30) days during which they
were fed the standard food. They were vaccinated against Newcastle disease,
Gumboro disease, infectious bronchitis and treated against coccidiosis, accord-

ing to the prophylaxis program shown in Table 1.

Table 1. Medical prophylaxis program applied to chicks.

Age (day) Actions Products used
Vaccination against Newcastle
D4 ,g HBI1 (drinking water)
disease
D5-6 Administration of vitamins Amin’s total (in drinking water)
. . AVIBD inter 500
D7 Vaccination against Gumboro . Lo
(in drinking water)
D8-9 Administration of vitamins Amin’ total
D15-16-17 Administration of collibacillosis Trisulmycine (in drinking water)
D18 vaccination reminder Newcastle HBI1 (drinking water)

3.8. Arrival and Settling in the Chicks

Before the subjects were installed, a physical examination was carried out to en-
sure the physical fitness of the animals and then identification was made using

identification marks.

3.9. Feeding and Watering Program

Food was served in the xiphoid-type feeders at a rate of twice a day (morning and
evening). Drinking water was distributed ad libitum in the plastic siphoid type

drinkers with a capacity of ten liters. These were cleaned at a rate of once a day.

3.10. Data Processing and Analysis

The analysis of the results obtained and the comparison of the means between the

different treatments were carried out by the analysis of variance test (ANOVA)

DOI: 10.4236/0jas.2024.143017

240 Open Journal of Animal Sciences


https://doi.org/10.4236/ojas.2024.143017

R. Missoko Mabeki et al.

using the Statistical Package for the Social Science (SPSS) software and completed
by the test of Duncan when the ANOVA test showed a significant difference.

4. Results

4.1. Temperature and Humidity of the Incubator

Temperature and humidity are important factors that allow us to monitor and
understand variations during our experiment.

Figure 7 shows the curves of variations in temperature and relative humidity
as a function of time. As the number of days advances, the temperature decreas-
es slightly from 38°C to 37.2°C and the relative humidity increases over time.
The temperatures recorded at our incubator are contrary to those (37.7°C and
37.8°C) reported by Sauveur (1988) and L’Amoulen (1988). These results indi-
cate that the temperature was homogeneous and constant at all points in the in-
cubator during incubation. The results showed that the relative humidity was

more or less respected in the incubator.

80
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o 70 60 60
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g 60
[]
ES 50
z 38 37.8 37.6 37.2
[ 40 o % 7~ %
5 ¢ 4 4 <
o 30
E
o
7]
= 10
0
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—o—Temperature (°C) 38 37.8 37.6 37.2
—i— Humidité (%) 60 55 60 70

Figure 7. Variation in temperature and humidity of the incubator.

4.2. Fertility Rate (FR)

The fertility rates according to food rations are recorded in Table 2. It appears
from this table that the animals of the 15% batch recorded the highest fertility
rate (86.95%) followed by the 5% batch. The lowest fertility rate was recorded in
the control batch (26.88%). There is a clearly significant difference between the
rates of different batches P < 0.05).

Table 2. Fertility rates recorded in different batches.

Treatment FR
CC 0% 26.88 £ 0.32a
CC 5% 43,95 + 1.30c
CC 10% 33.20 £ 0.87b
CC 15% 86.95 +0.77d

a, b, c followed by different letters within the same line are significantly different
at the threshold of 5%. The same as all tables.
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4.3. Hatching Rate (HR)

The hatching rates of the different batches are recorded in Table 3. It appears
that the CC 15% batch recorded the highest rate 36.87% followed by the CC 10%
and 5% batch. The lowest hatching rate (17.18%) was recorded in the control
batch (CC 0%).

Table 3. Hatching rates recorded in different batches.

Treatment HR
CC 0% 17.18 £ 0.34a
CC 5% 22.05 + 1.03b
CC 10% 25.96 £0.72¢
CC15% 36.87+ 0.88d

4.4. Embryonic Mortality Rate (EMR)

The embryonic mortalities recorded throughout the experiment are presented in
Table 4. The highest embryonic mortality rates were recorded in the CC 15%
batch (30.58%) followed by the CC 5% batch (19.28%) and the control batch CC
0% (10.74%). The lowest rate of embryonic mortality was recorded in the CC
10% batch (2.10%). These rates are statistically significantly different (P < 0.05).

Table 4. Embryonic mortality rates recorded in different batches.

Treatment EMR
CC 0% 10.74 + 0.82b
CC5% 19.28 + 0.42¢
CC 10% 2.10 £ 0.89a
CC 15% 30.68 +0.79d

4.5. Clear Egg Rate (CER)

Table 5 presents the rates of unfertilized eggs in the different batches of the ex-
periment. The rate of 72.20% represents the highest rate (CC 0%). The lowest
rates of unfertilized eggs were recorded in the experimental batches (12.03%;
57.42% and 66.66%) respectively in the CC 15%, CC 5% and CC 10% batches.
These rates are significantly different (P < 0.05).

Table 5. Rate of unfertilized eggs recorded in different batches.

Treatment CER
CC 0% 72.20 + 0.96d
CC 5% 57.42 + 0.65b
CC 10% 66.66 £ 0.69¢
CC 15% 12.03 £ 0.67a
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4.6. Shell Mortality Rate (SMR)

Shell mortalities are generally low in all batches (Table 6). However, the rate of
18.58% was recorded in the CC 15% batch. The lowest shell mortality rate was
obtained in the control batch (CC 0%). These rates are significantly different (P
< 0.05).

Table 6. Shell mortality rates recorded in different batches.

Treatment SMR
CC 0% 2.07 £ 0.53a
CC 5% 5.90 + 0.58b
CC 10% 6.17b+ 0.41b
CC15% 18.58 £ 0.24c

a, b, c followed by different letters within the same line are significantly different
at the threshold of 5%.

5. Discussion

The temperature during our experiment varied between 38°C to 37.2°C. The
temperatures recorded at our incubator are similar to those (37.7°C and 37.8°C)
reported by [20] [21]. These results indicate that the temperature varied slightly
in a decreasing manner as time progressed. Our results are similar to those of
[22] who believe that the optimal temperature must be maintained at 38.9°C,
during the first two weeks of incubation, and reduced to 36.1°C from the 19th
day of incubation because the chicks also produce heat. Our results are different
from those of [23], who thinks that this temperature should be between 39 and
39.5°C (102°f - 103°f) and also be constant during incubation. According to [20]
[21], for incubators with forced ventilation, the ideal temperature for better de-
velopment of the embryo and optimal hatching is 37.7°C to 37.8°C. This tem-
perature is also decisive for the correct growth of the chick after hatching. Low
temperatures delay hatching but are more dangerous than high temperatures
[22]. Humidity varied in an increasing direction (60% to 70%). This develop-
ment ensures the proper development of the embryo but also facilitates digging
by making the shell more fragile. Our results corroborate those [20] [21] [24],
which stipulate that the best incubation results are obtained with a relative hu-
midity of 50% to 60% during the first 18 days and at more than 75% during the
last three days of incubation.

The fertility rates depending on the rations in our study varied significantly
between 26.88% and 86.95%. This variation in fertility rates could be explained
by the level of mobility and the breeding conditions which in a certain way
caused stress to the animals. The most interesting rates (78% and 91%) have
been reported in lighter breeding conditions [25] [26]. According to [22] [25]
[27], the sex ratio is generally one rooster for 10 hens with variations depending

on the breed. [28], rather recommends that to have good fertilization, it takes 8%
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to 8.5% of roosters of the number of hens to obtain 90% to 92% of fertilized eggs
from the 26th week of age and 94% to 97% from the 28th week. In chickens, the
higher the laying rate, the higher the percentage of fertile eggs. The hens that lay
the most eggs would also be the ones that get the most attention [23]. The
hatching rates obtained in this study are generally low and vary between 36.87%
and 17.18%. This low hatching rate could be explained on the one hand by the
untimely power outages causing variations in temperatures and relative humidi-
ty at the level of the incubator, and on the other hand by the rearing conditions
of the breeders in experimental cages undoubtedly facilitating the breeding of
females by males. Higher rates have been reported by various authors in Africa.
Indeed, it would be 80% [29] [30] [31] respectively in Nigeria, Senegal and Ca-
meroon. However, it shows a strong variation depending on the country. In Ma-
li, it varies between 60% - 70% [32] and 42% - 80% in Guinea according to [33].
This variation would be due, in addition to possible errors linked to the data
collection methodology, but also to the season. For this purpose, the hottest sea-
sons would be the most unfavorable, undoubtedly because of the poor conserva-
tion of eggs due to high ambient temperatures [32] [34].

The embryonic mortalities recorded in our study varied between 2.10% and
30.68%. These rates were significantly different depending on the treatments.
This difference could be due on the one hand to power outages during the incu-
bation period, consequently causing temperature variations, and on the other
hand, to the frequency of relative humidity control during the incubation phase
incubation. Note also that these high embryonic mortality rates could be the re-
sult of poor egg porosity in these batches. Indeed, too great a porosity would
lead to excessive evaporation with the consequence of dehydration of the emb-
ryo and death, and too low porosity would cause insufficient evaporation and
consequently the embryo dies by drowning.

The rates of unfertilized eggs in the different experimental batches varied be-
tween 72.20% and 12.03%. The high rates of unfertilized eggs in our study would
undoubtedly be linked to the quality of the males. Indeed, males whose sexual
characteristics of interest (absence of dewclaw, weakly developed and leaning
crest, asymmetry of the barbels) in reproduction are not well developed must be
excluded. In our study, the limited number of males did not allow for adequate
selection.

Generally speaking, the incorporation of Cajanus cajan leaf flour into the ra-
tion of breeders did not cause any adverse effects on the health status of the
chicks produced from the latter’s eggs. Indeed, no mortality was observed during
the entire thirty (30) day study period. The 0% mortality rate suggests that the
incorporation of sun-treated cajanus cajan leaf meal does not have negative im-

pacts on the general functioning of the reproductive organs of chickens.

6. Conclusions

The leaves of Cajanus cajan, like those of other legumes, constitute an important

source of nutrients. They are relatively rich in nutrients, particularly proteins,
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minerals and vitamins. They have a better benefit of essential amino acids (ly-
sine, phenylalanine, valine, leucine and isoleucine). The grains are edible (India,
Kenya, etc.) and rich in fatty acids, the main ones being linoleic acid and palmit-
ic acid. Our study involved 219 eggs from 40 subjects fed Cajanus cajan leaf flour
as a substitute for soybean meal at the ENSAF School farm. It appears from this
study that the reproductive parameters of these laying hens are good. There was
no difference between the two foods distributed (control and experimental) to
the laying hens regarding the start of laying, the fertility rate of 86.95 (CC 15%);
43.95% (CC 5%); 33.20% (CC 10%) and 26.88 (CC %). A hatching rate of 36.8%
(CC15%); 25.96 (CC 10%); 22.05 (CC 5%) and 17.18 (CC 0%), the shell mortali-
ty rate per batch was 2.10 (CC 10%); 10.74 (CC 0%); 19.28 (CC 5%) and 30.68
(CC 15%).

At the end of our study, we can conclude that the incorporation of Cajanus
cajan leaf meal up to 15% in the reproduction type ration in hens, had no harm-
ful effect on the reproduction performance of laying hens. Congo. On the con-
trary, it improved growth parameters and increased reproductive parameters. It
did not cause any harmful effects on the health of the chicks produced from the
latter. Taking into account the performances obtained in this study, it can be
concluded that the incorporation of Cajanus cajan leaf meal can be recom-

mended up to 15% in the breeding type feed in laying hens.

7. Comments and Perspectives

1) Summarize and comment on the challenges related to poultry farming:

In the Republic of Congo, despite a strong demand for poultry, the level of
production remains low and does not cover the needs of the populations. This
situation increases Congo’s dependence on the outside world for meat products,
giving way to massive imports [35] (DJOMBO, 2016). Consequently, the quan-
tity of imports increases every year, it was estimated at 200 billion in 2011 [36]
(FAO, 2012). This deficit in meat products is linked not only to the low produc-
tivity of local breeds but also to the insufficient mastery of production tech-
niques and to the demographic explosion that the Congo is experiencing [37]
(AKOUANGQO, 2010). To reverse this trend, the desire of the Congolese State is
to ensure the sustainability of agricultural activities through the modernization
of family farming towards commercial agriculture, that is to say, to make this
sector more productive in order to diversify its economy [38] (PDAC, 2017).
Since 2002, we have seen a revival of the poultry sector, particularly in pe-
ri-urban and rural areas. Despite these efforts, the poultry sector in Congo faces
a food problem. The success of poultry farming depends on several factors in-
cluding nutrition. These are, in a few lines, the challenges of poultry farming in
the Republic of Congo.

2) Does the addition of Cajanus cajan leaf flour influence the nutritional
components of eggs?

In order to answer this relevant question, our study did not evaluate the qual-

ity of eggs from chickens fed Cajanus cajan leaves. However, we raise this ques-
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tion as a perspective to determine the nutritional quality of eggs from chickens
fed on Cajanus cajan leaves.

3) Does the addition of Cajanus cajan leaf meal influence the health of
chickens?

In our study, it appears that the study of the survival of chicks from chickens
fed on Cajanus cajan leaves showed a 0% chick mortality rate. From these re-
sults, we can conclude that the incorporation of Cajanus cajan leaves up to 15%

does not influence the health status of poultry.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

References

[1] Diallo, B. (2004) Analyse historique de I'organisation professionnelle et de la
dynamique du développement des systémes d’élevage en France Enseignements et
propositions pour la professionnalisation du Secteur de I'élevage subsaharien (Afrique
QOuest et du Centre). Master’s Thesis, CNEARC.

[2] Sall, M. (2015) Les exploitations agricoles familiales face aux risques agricoles et
climatiques: Stratégies développées et assurances agricoles. Master’s Thesis, Université
de Toulouse IT Le Mirail (UT2 Le Mirail). https://theses.hal.science/tel-01342523

[3] Mbaye, T., Saliou, W. and Mbacke, S. (2022) Integration of Fish and Poultry Farming
into Cropping Systems to Improve Production Yields. Open Journal of Applied
Sciences, 12, 2037-2054.

[4] Hofman, A. (2000) Amélioration de l'aviculture traditionnelle aux iles Comores.
Impact de la semi-claustration et de la complémentation par une provende locale
sur la productivité de la volaille locale. http://www.Irrd.org/lrrd14/2/miss142.htm

[5] FAO (2009) Schéma directeur pour le développement des filieres de 1’élevage au
Congo.

[6] Hatungimana, D., Rumeci, P. and Bahizi, T. (2022) The Moderating Effect of Stra-
tegic Planning on the Relationship between Marketing Strategy and Poultry Farm-
ing Cooperatives’ Performance in the Province of Gitega (Burundi). Open Journal
of Business and Management, 10, 2405-2413.

[7]  MRA (2009) Politique de développement de I’élevage du Burkina-Faso, 2010-2020.
Burkina Faso.

[8] MRA (2005) Initiative, Elevage Pauvreté, Croissance. Proposition pour un document
national. 4 volumes. Programme de coopération FAO/BM, rapport n° 05/002
CP-BKEF.

[9] Mantsanga, H.B., Amona, I., Banga-Mboko, H., Bakana, M.A. and Adzona, P.P.
(2016) Effet de l'alimentation calcique séparée sur les performances de production
de la poule LHOMAN BROWN sous climat tropical humide. Journal of Applied
Bioscience, 97, 9212-9219.

[10] Sonaiya, E.B. (1997) Sustainable Rural Poultry Production in Africa. In: Sustainable
Rural Poultry Production in Africa, International Livestock Research Institute.

[11] Akbar, M.A. and Gupta, P.C. (1985) Subabulleucaenaleucocephala comme source
de supplément protéique pour les veaux de buffle. Indian Journal of Animal Sciences,
55, 54-58.

DOI: 10.4236/0jas.2024.143017

246 Open Journal of Animal Sciences


https://doi.org/10.4236/ojas.2024.143017
https://theses.hal.science/tel-01342523
http://www.lrrd.org/lrrd14/2/miss142.htm

R. Missoko Mabeki et al.

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]
(24]

(25]

(26]

(27]
(28]

(29]

(30]

Kaijage, J.J. (2003) Effect of Substituting Sunflower Seed Meal with Moringa oleifera
Leaf Meal on the Performance of Commercial Egg Strain Chicken and Egg Quality.
Master’s Thesis, University of Agriculture, Morogoro, Tanzania.

Kakengi, A.M., Kaijage, J.T., Sarwatt, S.V., Mutayoba, S.K., Shem, M.N. and
Fujihara, T. (2007) Effect of Moringa oleifera Leaf Meal as a Substitute for Sunflow-
er Seed Meal on Performance of Laying Hens in Tanzania. Livestock Research for
Rural Development, 19, 120.

Bello, H. (2010) Essai d’incorporation de la farine des feuilles de Moringa oléifera dans
I'alimentation chez les poulets indigénes du Sénégal: Effets sur les performances de
croissance, les caractéristiques de la carcasse et le résultat économique. Master’s
Thesis, EISMV.

Missoko, M.R. (2011) Essai d’incorporation de la farine des feuilles de Cassia tora
dans l'alimentation chez les poulets indigeénes du Sénégal: Effets sur les performances
de croissance, les caractéristiques de la carcasse et le résultat économique. Master’s
Thesis, EISMV.

Grimaud, P. (1998) The Pigeon Pea (Cajanus cajan): A Possible Alternative for Tra-
ditional Pig and Poultry Farming in New Caledonia. Revue d’Elevage et de Médecine
Vétérinaire de Nouvelle-Calédonie, 11, 29-36.

Chrysostome, C., Xu, B., An Bonou, M. and Delpech, P. (1998) Variation de I’énergie
métabolisable du pois d’Angole (Cajanus cajan) cru et cuit chez le poulet et la
pintade. Revue Elevage et de Médecine. Vétérinaire des Pays Tropicaux, 51, 131-133.

Hamad, B. (2000) Effect of Feeding Corticated and Decorticated (C. cajan) Seeds on
Broiler Chicks Performance. Animal Production Thesis, University of Khartoum.

Ani, A. and Okeke, G. (2003) La substitution de la farine de soja par le pois d’angole
(Cajanus cajan) dans I'alimentation des poulets de chair in NSAP. Acte de la 28¢me
conférence. Ibadan, 10-12.

Sauveur, B. (1988) Reproduction des volailles et production d’oeufs. Editions INRA.

L’Amoulen, M. (1988) L’incubation artificielle. L’Aviculture Frangaise, Informations
techniques des services vétérinaires n° 100 a 103. Editions R Rosset.

Wageningen, N.V., Meinderts, J., Bonnier, P. and Kasper, H. (1998) L’incubation
des ceufs par les poules et en couveuse. Editions Fondation Agromisa et CTA.

Lissot, G. (1987) Poules et ceufs. Editions La Maison Rustique Flammarion.

Eekeren, N.V., Maas, A., Saatkamp, H.W. and Verschuur, M. (2006) L’élevage des
poules a petite échelle. Editions Fondation Agromisa et CTA.

Brillard, J.P. and De Reviers, M. (1989) L’insémination artificielle chez la poule. Bases
physiologiques et maitrise du taux de fécondation. INRAE Productions Animales, 2,
197-203. https://doi.org/10.20870/productions-animales.1989.2.3.4413

Fulbert, A., Pierre, B. and Christophe, N. (2010) Croissance pondérale et productivité
de la poule locale Gallus domesticus en élevage fermier au Congo. Animal Genetic
Resources, 46, 61-65. https://doi.org/10.1017/s2078633610000706

Smith, A.J. (1992) L’élevage de la volaille. Editions Maisonneuve et Larose, 348 p.

Salaun, J.L. (1988) La pondeuse reproductrice de type chair. L’Aviculture Frangaise,
Informations techniques des services vétérinaires n° 100 a 103, Editions R Rosset.

Sonaiya, E.B. (1990) Poultry Husbandry in Small Rural Farms. Entwicklung +
liandlicher raum, 4, 3-6.

Buldgen, A., Determinan, F., Sall, B. and Compere, R. (1992) Etude des parametres
démographiques et zootechniques de la poule locale du bassin arachidier sénégalais.
Revue d elevage et de medecine veterinaire des pays tropicaux, 45, 341-347.

DOI: 10.4236/0jas.2024.143017

247 Open Journal of Animal Sciences


https://doi.org/10.4236/ojas.2024.143017
https://doi.org/10.20870/productions-animales.1989.2.3.4413
https://doi.org/10.1017/s2078633610000706

R. Missoko Mabeki et al.

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

Fotsa, J.C. (2008) Caractérisation des populations de poules locales (Gallus gallus)
au Cameroun. Master’s Thesis, Université de Dschang.

Kassambara, 1. (1989) La production avicole au Mali: Problémes et perspectives.
Proceedings of an International Workshop on Rural Poultry Development in Africa,
Ile-Ife, 13-16 November 1989, 149-150.

Mourad, M., Bah, A.S. and Gbanamou, G. (1997) Evaluation de la productivité et de
la mortalité de la poule locale sur le plateau de Sankaran, Fanarah, (Guinée), en
1993-1994. Revue d élevage Et De médecine vétérinaire Des Pays Tropicaux, 50,
343-349.

Wilson, R.T. (1979) Studies on the Livestock of Southern Darfur Sudan. VII. Produc-
tion of Poultry under Simulated Traditional Conditions. Tropical Animal Health and
Production, 11, 143-150.

Djombo, H. (2016) Relance des activités des nouveaux villages agricoles d’Imvoumba.
Les dépéches de Brazzaville n°2800, Brazzaville.

FAO (2012) L’élevage dans le monde en 2011: Contribution de I’élevage a la sécurité
alimentaire.

Akouango, P., Opoye, L, Akassa, H. and Ngokaka, C. (2010) Etude de la productivité
et la conformation d’'une bande de poulet de chair soumise a trois types de densité.
Journal of Applied Biosciences, 64, 4832-4838.

PDAC (2017) Cadre de gestion environnementale et sociale. Congo Brazzaville.

DOI: 10.4236/0jas.2024.143017

248 Open Journal of Animal Sciences


https://doi.org/10.4236/ojas.2024.143017

	Evaluation of the Reproduction Parameters of “Lohmann Brown” Strain Chickens Fed with Cajanus cajan Leaf Meal in the Republic of Congo
	Abstract
	Keywords
	1. Introduction
	2. Material and Methods
	2.1. Site and Period of the Experiment
	2.2. Incubation and Rearing Equipment
	2.2.1. Incubator
	2.2.2. Livestock Building, Breeding Equipment and Performance Control
	2.2.3. Biological Material


	3. Methods
	3.1. Artificial Incubation Method
	3.2. Incubation of Eggs
	3.3. Measurement of Temperature, Relative Humidity and Egg Transfer
	3.4. Hatching
	3.5. Analysis of Unhatched Egg Breakage
	3.6. Formulas Used for Calculating Different Hatching Parameters
	3.7. Method for Studying the Survival of Hatched Chicks
	3.8. Arrival and Settling in the Chicks
	3.9. Feeding and Watering Program
	3.10. Data Processing and Analysis

	4. Results
	4.1. Temperature and Humidity of the Incubator
	4.2. Fertility Rate (FR)
	4.3. Hatching Rate (HR)
	4.4. Embryonic Mortality Rate (EMR)
	4.5. Clear Egg Rate (CER)
	4.6. Shell Mortality Rate (SMR)

	5. Discussion
	6. Conclusions
	7. Comments and Perspectives
	Conflicts of Interest
	References

