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Expanded Abstract

Background and Objective: Fertility of broiler breeder roosters is a pivotal factor influencing
profitability and production efficiency in the broiler breeder industry, as it directly affects egg
fertility and, consequently, the number of day-old chicks produced. In recent years, the Arian
strain, recognized as a domesticated broiler line in Iran, has gained increasing prominence in
broiler breeder farms. However, limited information exists regarding the reproductive
parameters of this strain, particularly when compared to globally established breeds such as
Ross 308, which is regarded as the world's most prevalent broiler strain due to its superior
production performance and favorable genetic traits. Given that sperm quality and quantity,
along with testicular histological structure, serve as critical indicators for evaluating rooster
fertility potential, this study was designed to systematically compare quantitative and qualitative
sperm parameters including: sperm count, motility, and viability) as well as testicular
histomorphometric characteristics (such as interstitial tissue thickness, seminiferous tubule
diameter, tubule differentiation index (TDI), spermiation index (SPI), Sertoli cell index (SCI)
and mitotic index (MI) between Arian and Ross 308 broiler breeder males across three age
intervals: 35, 45 and 55 weeks.

Materials and Methods: In this descriptive-comparative study, a total of 60 broiler breeder
males (30 Arian and 30 Ross 308) were selected from a commercial broiler breeder farm near
Urmia, Iran. Birds were divided into three age groups (35, 45, and 55 weeks) and maintained
under standardized rearing conditions, including age-appropriate commercial diets, a 13-14-
hour photoperiod, and controlled environmental parameters. Following a one-week
acclimatization period, semen was collected via abdominal massage and immediately
transported to the laboratory for analyses. Sperm parameters—including concentration (assessed
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using a hemocytometer), viability (evaluated via eosin-nigrosin staining), and motility
(examined under a light microscope),were measured. Subsequently, birds were humanely
euthanized, and testicular tissue samples were fixed in 10% buffered formalin, processed for
paraffin embedding, sectioned at 6 pum thickness, and stained with hematoxylin and eosin
(H&E). Histomorphometric evaluations were performed using a light microscope at
magnifications of 400x and 1000x, following established standardized protocols. Statistical
analyses were conducted using one-way ANOVA followed by Tukey’s post hoc test in SPSS
software (version 25), with statistical significance set at p<0.05.

Findings: Sperm concentration in the Arian strain was consistently, albeit non-significantly
(p>0.05), higher than that of Ross 308 across all age groups. Regarding sperm viability, Ross
308 exhibited significantly higher values (p<0.05) at 35 weeks of age; however, by 55 weeks,
the Arian strain demonstrated superior (though non-significant) viability. Sperm motility was
higher in Ross 308 at 35 weeks, whereas at 45 and 55 weeks, the Arian strain showed either
significantly or non-significantly better motility. Histomorphometric assessments, including
interstitial connective tissue thickness, seminiferous tubule diameter, TDI, SPI, SCI, and MI,
revealed no statistically significant differences (p>0.05) between the two strains at any age
point. Moreover, both strains exhibited a general age-related decline in sperm and
histomorphometric parameters.

Conclusion: Despite the overall age-associated decline in fertility parameters, the Arian strain
demonstrated comparable or even superior sperm quality and quantity relative to Ross 308 at
advanced ages—particularly at 45 and 55 weeks. Notably, the absence of significant differences
in testicular histomorphometric structure between the two strains suggests a similar
spermatogenic process. Therefore, the Arian strain may serve as a suitable alternative with
competitive fertility potential in broiler breeder operations, especially in contexts where
sustained rooster performance at older ages is required. This study represents the first
comparative evaluation of these two strains in Iran and lays the groundwork for future research
comparing the Arian strain with other international broiler lines.

Keywords: broiler breeder male, Arian, Ross 308, testicular tissue, sperm, histomorphometry,
fertility.
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