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Abstract
Poultry production in Algeria is experiencing real development in order to ensure self-satisfaction with table eggs
and white meat. As a result, poultry farming has moved from a traditional production system to an intensive
production system. The present study aims primarily to compare the testicular activity in two races of Gallus gallus
domesticus, namely the local race (with a traditional diet) and the commercial race (with an improved intensive
diet). In order to carry out this work, twenty-four adult male chickens (cocks or roosters) were divided into three
batches, with eight chickens in each batch. The first batch contains chicken intended for broiler production, the
second batch includes male chicken for reproduction, and the third one comprises local farm male chickens. Once
the animals are bled, the blood is collected in heparinized tubes in order to measure testosterone levels. The
reproductive organs, which are composed of the testicles, epididymides, and vas deferens, are then removed,
weighed, and fixed in 10% formalin, for a topographic histological study. The results obtained showed that the
weight of the testicle, epididymis, and vas deferens of farm and reproductive male chickens is higher than that of
the meat rooster. In addition, it turned out that the structural aspect of the testicle was different from one batch to
the other. Indeed, in farm and reproductive male chickens, the seminiferous tubules of the testicles are quite
voluminous, and the spermatozoa are released into the lumen of the seminiferous tubules, with the presence of all
the cell types of the germline in the seminiferous epithelium. It should also be added that, in male chickens grown
for meat production, the seminiferous tubules are of reduced size, with a central lumen devoid of spermatozoa. In
addition, the testosterone in farm and reproductive male chickens is higher than that of male chickens grown for
meat production. It should be noted that rapid growth, induced by intensive feeding, should lead to obesity in
selected individuals. Moreover, the reduction of the photoperiod is often accompanied by an alteration in
reproductive capacities.
Keywords: Farm Rooster; production cock; breeding rooster; Testicles; Germline; Testosterone.
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Introduction
The world's poultry resources, mainly chickens, are the most ideal and economically dominant avian
species, especially in rural areas of developing countries, as they are much easier to manage (Malvika
et al., 2019; Ouennes 2021). It is widely acknowledged that the domestic chicken (Gallus gallus
domesticus) emigrated from the Far East and quickly adapted to diverse ecosystems around the world
(Sonaiya et al., 2004; Ouennes 2021). During antiquity, the rooster was revered and considered a cultural
and symbolic animal. It was only around the Middle Ages that poultry became commercially important
as a source of eggs and meat production (Leroy et al., 2003). It is a well-known fact that poultry
constitutes an appreciable and economical source of animal protein, particularly for developing
countries, which has amply justified its rapid development throughout the world over the past thirty
years (Sahraoui et al., 2015). In addition, the genetic diversity of the Gallus gallus domesticus species
is composed of a set of populations, including experimental lineages, commercial races, and traditional
races (Boudali et al., 2020). It must be kept in mind that intensive selection began during the 20" century
and led to the specialization of commercial strains intended either for the production of meat or for that
of eggs (Lariviere et al., 2008; Mahammi et al., 2016). It has been reported that household consumption
in Algeria is characterized by a deficit in animal proteins; it is estimated at around 33 g/person/d (Kaci,
2015). This value is almost similar to that of the majority of developing countries. The population's high
demand for animal proteins has led the public authorities to move towards a different meat production
policy by exploiting the breeding of short-cycle species such as poultry (Ferrah, 2010). Indeed, for
several years now, poultry production in Algeria has known a remarkable development that is
encouraged by the enthusiasm of consumers for products of poultry origin. It is worth indicating that the
production of broilers has considerably increased as a result of the significant investments made by the
private and public sectors (Larabi et al., 2016; Berghiche et al., 2020). Consequently, poultry farming
has moved from conventional farm production to a better organized and more specialized industrial
production (Kaci, 2014). For economic reasons, the selection of poultry intended for the meat market
was mainly based on the criterion of exacerbated growth rate of offspring. Therefore, competition
between breeders has left little room for enhancing and improving other characteristics such as fertility
in female and male chickens (Hocking, 2010). Based on the above, one can therefore ask the following
guestions:

1- What is the effect of intensification of breeding on the reproduction of broiler chicken?
2- Is there a relationship between the rearing conditions and diet, on the one hand, and the age of
sexual maturity, on the other?

Answering these two questions would certainly help us to identify the effects of breeding conditions and
diet on the age of sexual maturity.

The present comparative study of the testicular function of three batches of male chickens that are raised
for meat production, for reproduction, and for the farm, was carried out in order to answer these two
fundamental questions.

Material and methods
Animals and experimental procedure

This study focuses on the industrial breeding of male chickens (roosters) for the production of meat at
the slaughter age of 7 weeks and for reproduction at the age of 37 weeks on average, with breeders from
the Wilayas (Provinces) of Blida and Djelfa. This same study also concentrated on the breeding of local
roosters (or free-range farm roosters bred in private homes), at an average age of 34 weeks, raised in the
wild in private homes in the Wilaya of Blida. It is useful to mention that the choice of the animals
considered in this work was made on the basis of their body development. For this, a total of 24 male
chickens (roosters), 8 in each group, were used, as shown in Figure 1. The roosters intended for meat
(RP), were reared in a chicken coop according to an intensive poultry production system, and were fed
with a commercial fattening feed based on barley flour, wheat, maize, and meal, in order to achieve
maximum meat production in a limited period of time. However, for male chickens intended for
reproduction (RR), breeding is done under more specific conditions with regard to nutrition and light.
Farm roosters (RF) are traditionally raised in the gardens of individual country houses, according to an
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extensive system; they are left free and feed on food debris (kitchen waste, crop residues, cereals, insects
and greenery).

After bleeding the animals, the blood is collected in cold heparinized tubes and then centrifuged at 3000g
for 10 minutes to collect blood plasma and to measure testosterone as well. In addition, the reproductive
organs, namely the testicles, epididymis and vas deferens, on the right and left sides of the animals, were
quickly removed, weighed, and then fixed in 10% formalin for a histological and topographical study.

Fig. 1: Morphological aspect in Gallus gallus domesticus; a: Production Roosters (RP); b:
Reproduction Roosters (RR); ¢: Farm Roosters (RF).
Histological technique

Once the testis, epididymis, and vas deferens were fixed, they were subjected to standard histological
techniques such as dehydration in ethanol baths, at increasing temperatures, 70, 96, and 100 °C,
impregnation and paraffin embedding. Afterward, 5 um sections were made with a microtome; they
were then rehydrated and stained with hematoxylin, eosin, and Masson's trichrome. The morphometric
study was carried out using the Axion Vision image processing software, which makes it possible to
measure, at the microscopic scale and for all three batches under study, various parameters on the surface
of the seminiferous tubules and on that of the lumens, and also along their respective diameters. Note
that the diameters and heights are measured in micrometers and the areas in um?.

Dosage of testosterone

The plasma testosterone concentrations were determined by electrochemiluminescence (ECLIA, Roche
Diagnostics, Meylan, France) using an automatic analyzer of the Elecsys1010® type (Roche
Diagnostics). The detection limit was set at 0.06 ng/mL. The intra- and inter-assay coefficients of
variation were 1 and 3%. In addition, very weak cross reactions were observed, noting that the main
steroids are likely to interfere with the dosage (percentages lower than 1%). These criteria testify to the
validity of the assay used.

Statistical analysis

The results obtained are presented in the form of means + SEM (Standard Error of the Mean). After data
collection, Shapiro Wilk tests were applied to verify normality and equality of variances. The GraphPad
PRISM Trial version software was used to plot the graphical representations. The statistical significance
of the differences was calculated by the statistical meaning of the comparisons was calculated by the
one-way analysis of variance (ANOVA) technique using the SPSS version 23. The Tukey test was used
for the post hoc comparison between the experimental groups. The significance of the differences was
kept at the rate of 5%.

Results
Weight parameters

It was found that the live body weight of the reproduction rooster was higher than that of the rooster for
meat production (31.094%, p = 0.0027) and that of the farm rooster (113.3%, p = 8.406 10°®). In addition,
the live weight of the farm rooster was lower than that of the rooster for meat production (-38.544%; p
=0.00031), as can be seen in table 1. Further, it was found that the testicular weight of the male chicken
for reproduction was higher compared to that of the rooster raised for meat production (2108%, p =
0.002) but lower than that of the farm rooster (88.12%, p = 0.0043). Moreover, this testicular weight in
the farm rooster was higher than that of the rooster intended for meat production (4062%, p = 6.195 10
7). Similarly, the weight of the epididymis in the reproduction rooster was higher than that of the male
chicken for meat production (241%, p = 0.008) but it was lower than that of the farm rooster (-41%, p
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= 0.00018). In addition, this weight was higher in the farm rooster than in the rooster (482%, p = 5.59
107). Likewise, the weight of the vas deferens in the reproduction rooster was higher than in the meat
rooster (188.05%, p = 0.00018) but lower in the farm rooster (-48%, p = 0.165 10®). In addition, table
1 indicates that this weight was higher in the farm rooster than in roosters raised for meat production
(450%, p = 6.68 10°).

Table 1: Body and Reproductive tract weight in Gallus gallus domesticus.

Production

Breed rooSters Reproduction roosters  Farm roosters

Body weight (Kg) 2.9+0.2 3.8+0.2 %= 1.8+0.12%:bb

Testicul ) (9) 1.240.7 29.1+2.8% 28.145,02 ; bbb

aaa ,

3vreight T (g/100gp.c)  36.846.0 811.6+107.9% 1529.74217.2

Epidid (¢)) 0.150.007 0.64+0.13* 0.58:+0.02222 bbb
PIaidy RE+L

mal E

weight (g/100gp.c)  5.6+0.6 16.7+3.2 % 32.9+1.4 ;bbb

Vas 9 0.28+0.02 1.10£0.19% 1.00+0.0622a bbb

deferent RVg+

weight g/100gp.c)  10.3t1,6 29.7+2.7%% 56.7+3,0 22 bbb

LT: Left Testicular; RT: Right Testicular; LE= Left Epididymal; RE= Right Epididymal; LV= Left Vas deferent;
RV= Right Vas deferenta vs RP; b vs RR, p = 3" = p<0.01; p = 2 bbb = p<0.001

Anatomical organization of the male reproductive system

Figure 2 shows the macroscopic appearance of the reproductive system in the three groups of roosters.

Fig 2. Anatomy of the reproductive tract of the male Gallus gallus domesticus (a: Production
Roosters; b: Reproduction Roosters; ¢: Farm Roosters; 1: right testis; 2: left testis; 3:
epididymis; 4: vas deferens).
Study of microscopic parameters
Structure of the testicle

Microscopic observation at low magnification (Gx10) shows the presence of two compartments in the
testicular parenchyma, a tubular compartment grouping together the seminiferous tubules, which are
quite voluminous in the farm rooster (Figure 3c), and the reproduction rooster (Figure 3b), which shows
a well-developed lumen and an interstitial space that separates the seminiferous tubules. On the other
hand, the rooster grown for meat production (Figure 3a), shows that these seminiferous tubules are quite
small and very close to each other, with a reduced central lumen that is sometimes absent.

At medium magnification (Gx40), the wall of the seminiferous tubules in the farm rooster and the
reproduction rooster exhibits Sertoli cells that are organized into a single layer of giant cells. They
support all the germ cells. The central lumen is small in size and is occupied by spermatozoids. The
basal lamina surrounding the seminiferous tubule has spindle cells, commonly called peritubular myoid
cells. Furthermore, figure 4 (b, c) clearly depicts that the seminiferous tubules are separated by an
interstitial tissue that contains the connective tissue where the Leydig cells are. However, in the rooster
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for meat production, the seminiferous tubules are surrounded by a basal lamina with lumen primordia
that is well visible and boarded by seminiferous epithelium. These seminiferous tubules are separated
from each other by an interstitial tissue that contains the connective tissue in which the Leydig cells are
disseminated, as illustrated in Figure 4 (a).

Roosters Production Roosters Reproduction Roosters Farm

Fig. 3: Histological micrographs showing seminiferous tubules in Gallus gallus domesticus (a— c) 10

magnifications, regressing seminiferous tubules (a), normally forming seminiferous tubules (b and c),

Tunica Albuginea (TA), Interstitial Space (1S), a: Production Roosters (RP), b: Reproduction Roosters
(RR) and c: Farm Roosters (RF); scale bar: 100 um).

Further, it is worth indicating that microscopic observation, at the highest magnification (Gx100), shows
that the seminiferous epithelium, in the farm rooster and the reproduction rooster, is well differentiated,
with all the germline stem cells (spermatogonia, spermatocytes, spermatids, and spermatozoa), thus
testifying to active spermatogenesis, as shown in figure 4 (e, f). The seminiferous epithelium of broiler-
producing roosters consists of spermatogonia which occupies the entire surface that contains the germ

Roosters Production Roosters Reproduction Roosters Farm

cells. Figure 4 (d) shows the presence of a large lumen and empty space.
Fig. 4: Histological micrographs showing seminiferous tubules in Gallus gallus domesticus ((a—c) 400
magnifications, (d—f) 1000 magnification. Regressing seminiferous tubules (a), normally forming
seminiferous tubules (b and c), a: Production Roosters (RP), Reproduction Roosters (RR) and c¢: Farm
Roosters (RF); Seminiferous Tubules (ST), Intertubular Space (IS), forming seminiferous tubules with
unclear delimitations of their features (*), Lumen (Lm), Blood Vessels (BV), Sertoli cells (S),
Spermatogonia (Sg), Leydig Cells (LC), Spermatocytes (St), Basement membrane (Bm). scale bar: 10

um).
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The morphometric study whose results are presented in Figure 5 (a-c) shows that, in reproduction cocks,
the surface of the seminiferous tubules and that of their lumens are higher than those found in meat
production roosters. The respective values obtained are 679.1%, p = 510, and 1019.2%, p = 5 10°.
However, there is practically no difference compared to the farm rooster (-5.0003%, p = 0.789 and 2.6%,
p = 0.964 for the seminiferous tubules and their lumens, respectively). The surface of these tubules in
the farm rooster is higher than in the meat production rooster (640.2%, p = 5 10°). The same findings
were observed for the lumen (1047.9%, p =5 10°).

: a 2 b
100000 pm” i 40000 nm
aaa
" 0T -T- J ana aaa
3 sonou-t = g GG T
Ty |——]
g 60000 =
= 1 E 20000+
3 40000+ ;
a ' — = 10000 —
20000 = ==
0'! T T 0-—- I -
RP RR RF RP RR RF

Fig. 5: Variation of seminiferous tubules surface, light surface (a: Tubular area; b: Luminal area; RP:
Production Roosters; RR: Reproduction Roosters; RF: Farm Roosters (RF); p = * p<0.01;
p = %2 p<0.001).

Evaluation of plasma testosterone level

It was found that the average plasma testosterone level in the reproduction rooster was higher than that
of meat production rooster (0.23 + 0.03 ng/mL vs. 0.03 £ 0.004 ng/mL, which corresponds to 621.7%,
p = 0.0016), but it is lower than that of the farm rooster (0.23 + 0.03 ng/mL vs. 0.34+0.05 ng/mL, which
corresponds to -30.2%, p = 0.1184). In addition, the average plasma testosterone level in farm roosters
was higher than that of meat roosters (0.34 £+ 0.05 ng/mL vs. 0.03£0.004 ng/mL, which corresponds to
934.8 %, p = 0.000018), as can be seen in figure 6.

0.59 ng/mL

aaa

s
=
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S
[
1
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1
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Fig. 6: Testosterone plasma level in male Gallus gallus domesticus (Production Roosters (RP),
Reproduction Roosters (RR) and Farm Roosters (RF); p =% p<0.01; p =% p<0.001).

Discussion

Reproduction in avian species represents a very specific process (Blesbois, 2018). They are oviparous
species with internal gonads, and gametogenesis takes place at a high body temperature (40-42°C)
(Santiago-Moreno and Blesbois, 2020). The male reproductive system of the poultry species shows
some anatomical and physiological particularities compared to that of mammals. The male reproductive
system of the cock (Gallus gallus domesticus) is relatively simpler than that of mammals (Nicaise, 2015;
Masyitha et al., 2021). The male gonads are represented by the two testes. Each testicle is covered by a
white connective capsule, the albuginea, with blood vessels running along its surface (Mfoundou et al.,
2022). The testis is an organ of major endocrine and male reproductive importance and the seminiferous
tubules within the testis are the principal site of spermatogenesis (Haseeb et al., 2019).
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The results obtained from this study show that the results of this study show that, the body weight of
farm roosters from the Wilaya (Province) of Blida is similar to that of farm roosters in the Kabylie
(Moula et al., 2009) and eastern regions of Algeria (Ouennes et al., 2019), but is different from that of
farm roosters from Cameroon whose body weight can reach up to 2.5 kg (Ngou Ngoupayou, 1990; Fotsa
et al., 2007). Particularly high weights have been observed in meat-producing roosters for an age not
exceeding 7 weeks because it must be remembered that these roosters are fast-growing animals
(Mahammi et al., 2016; Tamilselvan et al., 2018). For economic reasons, the selection of poultry for the
meat market was mainly based on the criterion of growth rate (Briere et al., 2011; Liu et al., 2019). The
case of lines of meat roosters is typical. It is important to point out that the selection of fast-growing
lines, which has been adopted for more than 60 years, made it possible to have roosters initially reaching
2 kg in 100 days (1950), then in 49 days (1985) and finally in 35 days (2007). However, this is not true
for farm roosters whose growth rate is quite slow (Moula et al., 2009).

Furthermore, the high testicular weight recorded in farm roosters and reproduction roosters means that
their seminiferous tubules are quite developed. According to De Reviers et al., (1972) and Masyitha et
al., (2021), the main factor in testicular weight growth in these roosters is in fact their well-developed
seminiferous tubules. The obesity induced by force-feeding of the meat-producing rooster prevents the
testicular weight from increasing (approximately -30% in 4 weeks), which is not the case for the farm
rooster and reproduction rooster (Nir et al., 1975). It should also be noted that a genetic improvement
in the growth rate or body weight at a young age has a negative impact on the reproductive traits of male
chickens. Negative correlations between body weight and sperm motility have been reported by Fotsa
(2008). The particular testicular weights, varying from 1 to 5g, correspond, respectively, to the formation
of the first spermatozoa and to the testicular development phase after which the meiosis seems to start
operating with the same efficiency as in adults (De Reviers et al., 1971). Note that this is a different
situation even if the testicular weight of meat-producing roosters can reach approximately 2g. In
addition, spermatogonia constitute the majority germ cell population; as spermatogenesis is blocked,
roosters for meat production thus present a delay in sexual maturity. Moreover, the testicular growth in
meat production roosters experiences a remarkable slowdown, and consequently, a late sexual maturity
which sometimes cannot be reached. Therefore, an efficient selection process may lead to rapid growth
and minimal energy consumption (Hocking et al., 1989). According to Geraert (1991) and Mfoundou et
al., (2022) the development of gonads in most bird species is a sign of maturity and normal sexual
activity under favorable conditions such as an adequate photoperiod. Although in poultry there is no real
obesity, the overweight observed is rather associated with fast-growing lineages (meat production),
which can have hyperphagic behavior, which is not the case for mammals. In addition, broiler rearing
requires different lighting schedules, from initiation (one day old) to slaughter (Van Eekeren et al.,
2006). Be aware that light allows chicks to locate watering places and feeders or feed chains. It should
also be noted that these types of chickens must remain in semi-darkness in order to reduce their activity
as much as possible and thus improve their growth. In general, for broiler breeding, it is advisable to
ensure high light intensity during the first days and then reduce it gradually (Sonaiya et al., 2004). It
should also be mentioned that in the cockerel, a reduction in the photoperiod delays the development of
the testicles (Ingkasuwan et al., 1966) and can even cause regression (Harrison et al., 1970), which
explains the low gonadal weight registered in the cockerel.

Furthermore, the observations made in the present study allowed confirming that the testicles of roosters
have a bean-shaped whitish color. Each testicle is covered with a very thin white conjunctiva capsule,
commonly called the tunica albuginea. These same observations were also reported by Walter (2007).
Moreover, the histological sections revealed that the rooster testicle contains two types of parenchymal
tissues, namely the interstitial tissue and the seminiferous epithelium. The seminiferous tubule is
surrounded by a basal lamina containing peritubular or myoid cells. Moreover, the interior of the
seminiferous tubule is lined by a seminiferous epithelium that is formed by Sertoli somatic cells and
encloses germ cells. These same findings have been reported in several bird species (Zhang et al., 2012;
Al-Tememy 2010; Bakst et al., 2007; Educagri 2005; Deviche et al., 2011). In addition, the presence of
all types of germline stem cells was noted in the farm rooster; they are distributed centripetally in the
gonadal tubules with respect to spermatogenesis. The high number of spermatogonia, spermatocytes and
spermatids testify to active spermatogenesis. It is worth indicating that a few spermatids begin to appear
still attached to the Sertoli cell and spermatozoa accumulate in the central lumen of the seminiferous
tubules, a sign of significant sexual activity. This observation is in agreement with those reported in the
literature (De Reviers et al., 1971; Lin et al., 1993; Czubaszek et al., 2019). However, the seminiferous
epithelium of broiler roosters revealed the presence of spermatogonia which occupy almost the entire
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surface of the seminiferous tubule, indicating that sexual activity has not yet started. It should be noted
that the lumens of the seminiferous tubules of farm roosters are very prominent and full of spermatozoa,
indicating complete spermatogenesis, unlike those of broiler roosters which show empty lumen
rudiments and show no spermatozoa, which confirms the absence of spermatogenesis. On the other
hand, according to Nir et al. (1975), the onset of obesity decreases sperm production by 50% in males.
This decline in fertility is accompanied by a 0.3°C increase in internal temperature. In addition, unlike
mammals, birds do not have a pampiniform plexus (venous and arterial complex allowing the intra-
testicular temperature to be maintained constant). It has been revealed that the increase in temperature,
consecutive to the increase in energy resulting from force-feeding, would lead to an alteration in the
functional state of the stem spermatogonia, thereby leading to a decrease in spermatozoa production
(Briere et al., 2011).

It is worth mentioning that the effect of the nutritional level on reproduction depends on the quality and
guantity of food given to animals. It should be remembered that the effect of food on reproduction has
been studied in several species. In this respect, it was found that a deficiency in vitamins A, D or E in
ducks can cause disturbances in reproductive functions (Benoit, 1936). Similarly, a lack of protein and
lipid intake can lead to more or less significant delays in the onset of sexual maturity in starlings
(Bissonnette, 1933) and turkeys (Cecil, 1981). It was also revealed that restricting turkey's access to
foods may lead to a more or less significant delay in testicular development (Moran et al., 1983) and in
sperm production without any real reduction in the live weight of the adult animal (Hocking, 1988).
This food restriction can also be responsible for an onset of molt associated with a cessation of
reproduction (Hocking, 1991).

Furthermore, chicken reproduction can be, to a large extent, controlled by the daily duration of light. By
varying this duration, it becomes possible to better control the precocity of sperm production (De Revier
etal., 1977). In this respect, De Reviers and Brillard (1974) indicated that the daily duration of light has
a non-negligible effect on the testis weight variation and spermatogenesis functioning of the male
chicken. Traditionally, poultry has always lived in farms under sunlight whose spectrum differs
significantly from that of light from an incandescent lamp, which generally promotes the smooth running
of spermatogenesis, depending on the season. In addition, it is widely accepted that light plays an
essential role in sexual maturation. An increase in daytime natural light, as is the case from mid-winter
to mid-summer in temperate countries, should accelerate sexual maturity. The opposite effect also
occurs if natural daytime light decreases, as takes place from mid-summer to mid-winter, which delays
sexual maturity (Sonaiya et al., 2004).

On the other hand, the testosterone level recorded in meat production roosters was found to be around
(0.03 £ 0.004) ng/mL, whereas it was equal to (0.23 + 0.03) ng/mL in reproduction roosters and (0.34 +
0.05) ng/mL in farm roosters. It is important to have reference values to be able to determine the
reproductive status of a bird based on the testosterone level measured because the basal testosterone
level and sexual activity peak vary greatly according to bird species. The testosterone level (ng/mL)
found in several species with sexual activity and inactivity, respectively, was found equal to 7.83 and
0.84 in the rooster, 3.63 and 1.35 in the ostrich, 5.60 and 0.60 in the wild turkey, 3.21 and 0.19 in the
bar-headed goose, 1.24 and 0.59 in the rock pigeon, and 2.55 and 0.5 in the kestrel (Pichereau, 2012). It
turned out that from 11 weeks of age, the testosterone level increases gradually from 0.25 ng/mL
reaching approximately the value of 2.5 ng/mL when approaching the end of the pubescent period. The
values found in the present work, for the meat production rooster, are much lower than those reported
by Carrie-Lemoine et al. (1983) in meat roosters of the Hubbard strain. Indeed, the testosterone level
detected at the 3 week was 0.10 ng/mL; then, it continued to evolve to reach 0.30 ng/ml at the 10™
week. The low testosterone level recorded in the meat production rooster explains the absence of gonadal
development in this species. According to Briere et al. (2011), obesity induced by force-feeding in fast-
growing lineages (meat production strain) leads to a decrease in fertility as a result of a decrease in the
testicular weight, which is accompanied by a drop in the testosterone level, and probably also due to the
exposure to low light intensity for a long time. It was also found that bird testes can secrete sex steroids,
and in particular testosterone, under the control of gonadotropin-releasing hormones (Carrie-Lemoine
etal., 1983). Moreover, the secretion of luteizing hormone is responsible for the secretion of testosterone
in the testicle (Sedqyar et al., 2008). According to Pichereau (2012), exposure of immature birds to low
intensity light reduces gonadotropin-releasing hormone (GnRH-I) secretion, resulting in low
gonadotropin (LH, FSH) secretion and artificial light at night directly affected the expression of genes
responsible for the secretion of endocrine reproductive hormones in the hypothalamus of tree sparrows
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the expression of genes responsible for the secretion of endocrine reproductive hormones in the
hypothalamus of tree sparrows is directly affected (Zhang et al., 2019). In addition, the orexigenic
hormones (ghrelin and orexin) in meat production roosters stimulate food intake and inhibit the secretion
of gonadotropins, which favors the stimulation of food intake and put the reproductive functions to rest
(Furuta et al., 2001).

Conclusion

For economic reasons, the poultry selection for the meat market is mainly based on the growth rate
criterion. Thus, competition between breeders leaves little room for the improvement of other factors
such as cock fertility. It has been found that selection based on growth rate decreases the fertility of bird
lineages, which, unfortunately, will not be able to reproduce and may even present testicular
disturbances. Moreover, an increase in the growth rate was accompanied by a significant delay in sexual
maturity in the males of these lineages. The present study showed that the rapid growth of meat
production roosters is accompanied by impaired reproductive capacities. In addition, gavage-induced
obesity decreases testicular weight by approximately 30% in 4 weeks. Finally, the reduction of the
photoperiod delays the development of testicles and can even cause gonadal regression both structurally
and biochemically.
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