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ABSTRACT

An experiment was designed to identify appropriate insemination dosage to achieve optimum fertility
with tom semen preserved for 4 and 12hours at 50C. Five (5) healthy indigenous toms and thirty-six
(36) hens between 37-38 weeks of age were used for this study. A completely randomized design
(CRD), with a 42 factorial arrangement involving four semen types and two insemination dosage
were used. Undiluted, TEYO diluted, 4 hours TEYO chilled semen and 12 hours TEYO chilled semen
were the four types of semen that were employed. While insemination dosages were 0.05mL and
0.ImL. The result revealed that hens inseminated 0.1mL dosage of 4hrs TEYO chilled semen have
significant (p<0.05) higher percentage fertility, hatchability of fertile eggs and eggs set value
comparable to 0.05mL dosage of TEYOE extended tom semen and un-extended semen compared to
hens inseminated 0.05mL 4hrs TEYO chilled semen and 12hrs TEYOE chilled semen. Furthermore,
Hens inseminated with 0.1mL TEYOE chilled semen has higher percentage hatchability of fertile eggs
and eggs set than 0.05mL dosage and was above observed grand mean comparable to un-extended
and TEYO extended semen. It can therefore be concluded that 4hrs TEYO chilled turkey semen
inseminated at 0.1mL had fertility and hatchability result comparable to unpreserved semen with or
without extender.
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INTRODUCTION

Semen preservation is a powerful and unique technique use to augment Artificial Insemination (Al).
The first animal was conceived using Al in 1784, and the first trial to produce straw for Al was at the
beginning of the 20" century (Ombelet and Van Robays, 2015). Artificial Insemination technique was
targeted to increase the number of insemination doses, while with extender the insemination doses can
be further increase. Al needs fresh or well-preserved semen, and 95% of all Al is accomplished using
preserved semen (Raheja et al, 2018). Thus, semen must be preserved in a perfect medium to
maintain its quality (Hernandez-Avilés et al., 2020). Accordingly, Santos et al., 2018 and Balogun
2019 emphasized the needs to develop and evaluate semen extenders used to preserve semen during
chilling or cryopreservation.

Semen of the domestic turkey cannot be stored longer than 6 hrs without a loss of fertilizing
capability. The improvement of long-term liquid storage procedures of semen is important since the
commercial production of turkey relies almost entirely on artificial insemination. Therefore, studies
improving storage regimens would allow longer storage and consequently hen fertility (Iaffaldano and
Meluzzi, 2003). Assessment of diluted and undiluted stored cock semen has revealed the relevant of
extender is essential to sustain semen quality which could be preserved up to 24- 72 hours without
significant detrimental effects on the viability and fertilizing ability of the semen (Lukaszewicz et al.,
2008; Balogun, 2019). Semen extenders have the ability to support the biochemical composition of
semen, otherwise the semen could rapidly dry with a loss of viability.

Generally, an extender will facilitate semen handling by maintaining sperm viability and inhibit the
pathways that are detrimental to semen survival. The addition of extender to semen is to maintains
motility, fertilizing capacity and preserves sperm membrane integrity (Riha ef al., 2006). Egg yolk is
generally accepted to be an effective agent in semen extenders (Aboagla and Terada, 2004), but it
provides substrates for hydrogen peroxide production to the detriment of live spermatozoa (Singh,
2005). However, Balogun et al., 2022; 2021; 2020 also reported that egg-yolk in combination with the
right additives is also a very good medium for sperm preservation. Also several plant sources such as
coconut, tomato and carrot have been screened for their semen extending potentials (Banerjee, 2011).
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This experiment was therefore aimed at standardizing and identifying insemination dosage for TEYO
chilled semen to achieve optimum fertility.

MATERIALS AND METHODS

Housing and Management of the Turkey

The toms were housed individually in a pen and allowed to acclimatize for a period of two weeks
during which they were trained for semen collection. The hens were housed three per pen. They were
fed with hybrid layer mash. Water and 180g of feed were supplied per hen/day while 220g of feed
were fed per tom / day

Experimental design

To accomplish our objective, a completely randomized design (CRD), with a 4x2 factorial experiment
involving four semen types and two insemination dosage was used. Undiluted, TEYO diluted, 4 hours
TEYO chilled semen and 12 hours TEYO chilled semen were the four types of semen that were
employed, while insemination doses of 0.05 and 0.1 were used.

Artificial Insemination of the Turkeys

The fertilizing ability of spermatozoa was assessed by intravaginal insemination of 12 females per
experiment group and unpreserved semen control group. Hens were inseminated twice and once per
week with 0.05 unpreserved semen, 0.05 and 0.1 for preserved semen of dosage containing about 200
x 10° viable spermatozoa, for 3 weeks with fresh semen, diluted semen and semen preserved for 4 and
12 hrs at 4 °C as shown in Fig 1. Eggs were collected daily, stored at room temperature and incubated
weekly. The percentage fertility (fertile eggs /eggs set X100) was determined by candling 21 days after
the start of incubation. Percentage Hatchability of fertile eggs (hatch eggs/fertile eggs x100) of eggs
set (hatch eggs/ eggs set x100) was determined by hatching of fertile eggs about 28 days after start of
incubation.

Data Analyses

Data collected were expressed as means =+ standard deviation. Two Way Analysis of Variance
(ANOVA) was used for the analysis of the data, followed by Duncan multiple range test. Values of
(p< 0.05) were considered significant. All statistical analysis was done using SPSS 22 Software
version

Results

Percentage fertility of chilled and un-chilled turkey semen inseminated with different insemination
dosage is presented in Fig 2. The figure revealed that hens inseminated with 0.1mL dosage of 4h
TEYO chilled semen have significant (p<0.05) higher value comparable to 0.05mL dosage of TEYOE
extended tom semen and un-extended semen compared to hens inseminated 0.05mL 4hrs TEYO
chilled semen and 12hrs TEYOE chilled semen. Furthermore, hens inseminated with 0.1mL dosage of
4hrs TEYO chilled semen was above observed grand mean comparable with un-extended semen and
TEYO extended semen.

Percentage hatchability of fertile eggs for chilled and un-chilled turkey semen inseminated with
different insemination dosage is presented in Fig 2. The figure shows same trend with percentage
fertility of eggs set. Hens inseminated with 0.1lmL insemination dosage has significant (p<0.05)
higher percentage hatchability of fertile eggs than 0.05mL dosage and was above observed grand
mean comparable to un-extended and TEYO extended semen. but the value obtained in 12hrs chilled
TEYO chilled semen was significantly lower for both dosages compared to 4hrs TEYO chilled semen
and un-chilled semen (TEYO extended semen and un-extended semen).

Percentage hatchability of eggs set for chilled and un-chilled turkey semen inseminated with different
insemination dosage is presented in Fig 3. The figure follows same trend with percentage hatchability
of fertile eggs, although lower in value compare to it. Hens inseminated 0.1mL insemination dosage
has higher percentage hatchability of eggs set than 0.05mL dosage and was above observed grand
mean comparable to un-extended and TEYO extended semen. but hens inseminated with 12hrs chilled
TEYO chilled semen demonstrated significantly lower for both dosages compared to 4hrs TEYO
chilled semen and un-chilled semen (TEYO extended semen and un-extended semen).
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DISCUSSION

The result from this study obviously revealed that insemination dosage significantly influenced
fertilizing ability and hatchability of preserved tom semen. Higher insemination dosage of 0.1mL
resulted into better fertility and hatchability rate for 4hrs TEYO chilled turkey semen. This clearly
revealed the needs for insemination require number of sperm cells into the hen oviducts that is
capable of encouraging better fertility and hatchability in poultry birds irrespective of the storage
conditions of the inseminated semen. Similarly Balogun ef al., 2020 reported a close fertility rate of
79.00% for comparable to the one obtained in the present study when standardizing dilution rate for
TEYO extenders for chicken semen.

Furthermore, it was evident that despite the 4hrs length of cold storage of turkey semen, the fertility,
hatchability of fertile eggs and eggs set were above observed margin mean and fairly comparable to
that of un-preserved turkey semen (un-extended turkey semen and TEYO extended turkey semen).
This implies that turkey semen can effectively store under cold storage condition in TEYO extender
for 4hrs without necessarily losing it fertilizing ability as compared to un-preserved semen provided
sufficient numbers of sperm cells is inseminated to compensate for the losses during storage.
Similarly, Harper 1995, held turkey semen at 55° and 60° F for periods up to four hours and observed
no detrimental effects on fertility for hens inseminated during a 3-week period. However, parameters
that determine the fertilizing ability of semen are the sperm characteristics which includes viability,
plasma membrane integrity, and mitochondria activity are important factors contributing to sperm
fertilization potential (Blesbois and Brillard, 2007; Shabani ef al.,2021)

It was also noteworthy that 12h liquid storage of tom semen with TEYO extender is not desirable and
does not encourage better fertility and hatchability rate in turkey hen irrespective of the insemination
dosage used in this study. It is however, deemed that higher insemination dosage above 0.1mL with
12hrs chilled turkey semen could encourage better fertility and hatchability. Contrarily, Giesen and
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Sexton (1983) also reported that holding turkey semen for 18 hrs at 5°C did not affect fertility except
when preserved at higher temperature like15°C, 25°C and room temperature.

CONCLUSION AND RECOMMENDATION

Convincingly, 4hrs TEYO chilled turkey semen inseminated at 0.1mL has fertility and
hatchability Results comparable to unpreserved semen with or without extender, therefore
recommended for liquid storage of turkey semen.
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