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ABSTRACT

A total number of 50 males of 13 sires and 22 dams at 36, 40 and 44 weeks of age of of Bronze turkey at Mehallet-
Mousa Turkey Station, Animal Production Research Institute at Kafr El-Sheikh Governorate were used in this study. Semen
characteristics were recorded at 36, 40 and 44 weeks of age. Results showed that means of semen characteristics were ranged
from 78.63 to 88.68 for advanced motility (AM), from 4.06 to 4.16 for Mass motility (MM), from 9.67 to 10.73% for dead
spermatozoa (D), from 3.18 to 4.86 for Concentration (Cn), from 6.59 to 6.82 for pH, from 0.32 to 0.41 ml for volume (VOL)
and from 89.27 to 90.33% for livability (LIVE) at 36, 40 and 44 weeks of age. Values of coefficients of variation (CV%) ranged
from 6.4% to 10.97 % for (AM), from 16.92 to 26.72 % for (MM), from 29.01 to 47.27 % for (dead spermatozoa), from 6.27 to
17.01 %for (Cn), from 1.71 to 6.72% for (pH), from 11.84 to 20.55 % for (VOL) and from 3.10 to 5.27 % for (LIVE) at 36, 40
and 44 weeks of age. Direct additive genetic variance (¢2,) ranged from 10.776 to 18.791 for AM, from 0.176 to 0.392 for
(MM), from 2.235 to 5.538 for (D), from 0.013 to 0.083 for (CN), from 0.002 to 0.062 for (pH), 0.002 to 0.003 for (VOL) and
from 2.235 to 8.427 for (LIVE). While maternal additive genetic variance (¢%,) ranged from 3.088, 3.890 for AM, 0.044 to
0.363 for MM. 0.662 to 2.289 for D, 0.002 to 0.023 for CN, 0.001 to 0.017 for pH, 0.001 to 0.001 for VOL and 0.662 to 0.873
for LIVE. Direct habitability (h%) had moderate estimates and were ranged from 0.30 for pH at 40 weeks of age to 0.41 for dead
spermatozoa and VOL at 36 weeks of age. While maternal habitability (h,,) were low an ranged from 0.07 for pH at 36 weeks of
age to 0.14 for VOL at 36 weeks of age. The ranges in predicted breeding values (PBV) for bards ranged from 0.03 to 7.63 for
AM, 0.71 to 2.19 for MM traits, 2.84 t 5.33 for dead, 0.22 to 0.58 for Cn, 0.23 to 0.44 for pH, 0.06 to 0.07 for VOL and 2.83 to
5.33 for LIVE traits., for dams ranged from 4.59 to 5.51 for AM, 0.89 to 1.34 for MM traits, 2.14 2.72 for dead, 0.19 to 0.36
for Cn, 0.12 to 4.55 for pH, 0.04 to 0.06 for VOL and 2.14 to 2.70 for LIVE traits for sires ranged from 3.16 to 4.39 for AM,
0.39 to 0.84 for MM traits, 1.37 to 2.24 for dead, 0.11 to 0.19 for Cn, 0.09 to 3.17 for pH, 0.025 to 0.031 for VOL and 1.37 to
2.24 for LIVE traits. The ranges in predicted breeding values (PBV) for males ranged from 5.41 to 9.08 for AM, 0.71 to 2.15 for
MM, 2.83 to 5.33 for D, 0.21 to 0.58 for CN, 0.23 to 5.41 for pH, 0.06 to 0.07 for VOL and 2.84 to 5.33 for LIVE. The average
positive% of PBV for males were 48.0, 54.0, 54.0, 52.0, 56.7, 48.0 and 66.0% for AM, MM, D, CN, pH, VOL AND LIVE,
respectively. .Genetic and phenotypic correlations among the semen characteristics were mostly positive and significantly
(P<0.05, P<0.01, P<0.001) and were low to high at 36, 40 and 44 weeks of age.

INTRODUCTION semen characteristics among some turkey breeds, and
they found correlation between body weight and semen
volume, also they found increasing of reproductive
organs as a result of high body weight, so, they
produced high amount of semen. De Reviers and
Williams (1984) and Pizzari et al,, (2004) found that
increasing of sperms production is a result of increasing
tests size. El-Sawy (1996) found that heavy toms of
Nicholas breed were higher in semen volume, sperm
concentration, motility, live/dead sperm ratio when
comparable with Bronze toms breed. Siegal and
Dunnington (1990), Galal (2007) and Amany A. El-

Turkey is the only commercial poultry species
completely dependent upon artificial insemination for
fertile egg production. Although time and labor
intensive, artificial insemination has proven to be a key
strategy for achieving rapid genetic improvement in
economically important traits such as growth rate and
feed efficiency. One benefit of artificial insemination
that has not been fully realized by the industry is that it
maximizes the fertility potential of turkey semen.
Semen quality is also important factor determining the

breeding value of males, because it influences the e . .
fertilization rate of the eggs for hatching as well as the Sahn (2007) found that positive significant relations

reproductive efficiency of their progeny (Mc Gary et al., between ony Weight and ejaculate volume, also
2002). between testis weight and total count of sperms, total

count of motile and live sperms. Liu ef al., (2008) found
that the correlation coefficient between semen quality
factor (SQF) and fertility was 0.985 (P<0.01), indicating
that the SQF can be used as a good indicator of fertility
for geese.

Genetic parameter estimates such as heritability,
genetic variation and genetic correlations are therefore
important when developing a selection index. These
parameters are used when redacting direct and
correlated responses to selection and their accuracy will
have a large impact on the progress in a breeding
program. In order to ensure the accuracy of a selection
index, the genetic parameters must be recalculated
often. In addition to changing the genetic parameters in

Many indicators are currently used to evaluate
semen quality including ejaculate volume, semen color,
sperm concentration, sperm motility, sperm viability
and percent sperm deformity (MoCe and Graham,
2008). It is appropriate to select the best sperm quality
traits for breeding program instead of including them
all. Thempson (2008) proposed selection based on the
genetic parameters of estimated traits. Genetic
improvements in the commercial turkey are achieved
via selection in the pure lines of the primary breeding
companies. Pure lines can be generally classified into
two differing categories; sire lines and dam lines.
Inclusion of traits and their weighting is based largely
on their economic to the turkey industry (Wood, 2009). o .
Williams and McGibbon (1956 a and b) evaluating the selection index, examining the trends from the
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genetic parameter estimates will give insight into the
fluctuation in genetic variation over time within a
population (Willems, 2014).

The objective of this work was to estimate
genetic direct and maternal additive genetic variance,
direct and maternal heritability, evaluate the
performance of sires, dams and their bards for semen
characteristics in Bronze turkey toms through breeding
values predicted of all birds and evaluate the
relationship between semen characteristics of turkeys.

MATERIALS AND METHODS

This work was carried out at Mehallet-Mousa
Turkey Station, Animal Production Research Institute at
Kafr EIl-Sheikh Governorate. Fifty toms of Bronze
turkey were taken randomly at sexual maturity. Toms
were housed individually in flour pens, water and feed
were offered ad libitum. The ration (containing 18 -
19% crude protein and 3000 Kcal /Kg as ME) was used.

Semen quality of each male was examined two
weeks before and during the commence of artificial
insemination. Usually the semen we collected on
alternate days for every male by the manual massage
technique as described by Burrows and Quinn (1937),
and immediately examined after collection for:

1- Ejaculate volume to the nearest 0.01 ml. 2- The
concentration of sperm ( as cited by El Sawy, 1996).
3- Mass motility by placing a small drop of diluted
semen on a slide and scoring system was devised to
rate the overall motion as described by El Sawy,
1996), as follow: Scoring 4: samples showing very
vigorous movement. Scoring 3: samples showing
moderate movement. Scoring 2: samples showing
slow movement. Scoring 1: samples showing very
slow movement. Scoring 0: samples showing no
movement. Degrees of pH were recorded by electric
pH meter. Artificial insemination was applied
according to Lake and Stewart (1978).

Data

Data of individually 50 males of 13 sires and 22
dams of Bronze turkey were used in this study. Semen
characteristics (advanced motility(AM); Mass motility
(MM); dead spermatozoa, Concentration (Cn); pH;
Volume (VOL); and livability (LIVE); at 36, 40 and 44
weeks of age, respectively. The symbols of the traits
studied were described in Table 1.

Statistical analysis:

Data for semen characteristics were analyzed
using single trait animal model (STAM). MTDFRAML
program of Boldman et al., (1995) was used. Variances
obtained by REML method of VARCOMP procedure
(SAS, 2002) were used as starting values for the
estimation of variance components. Analysis was done
according to the following animal model were used as
starting values for the estimation of variance
components. Analysis was done according to the
following animal model.

The assumed model in matrix notation was:

y=Xb+7Z,U,+Z,U,+te,

Where,

y= vector of observations on animal, b= vector of fixed

effect peculiar to month of production, U,= vactor of

random additive genetic effects, U,= maternal genetic
effect and e = vectors of random error; X, Z,, and Z,, are
incidence matrix relating individual records to b, a, and
m and , respectively

RESULTS AND DISCUSSION

Means, standard deviation (SD) and coefficients
of variation (CV %) for semen characteristics at 36, 40
and 44 weeks of age traits are given in Table 1. Means
ranged from 78.63 to 88.68, from 4.06 to 4.16, from
9.67 to 10.73, from 3.18 to 4.86, from 6.59 to 6.82, from
0.32 to 0.41 and from 89.33 to 90..33 for AM, MM, D,
CN, pH, VOL and LIVE trais at 36, 40 and 44 weeks of
age, respectively. While the corresponding ranges of
CV% were 6.49, to 10.97%, 16.92 to 26.72%, 29.01 to
47.27%, 16.92 to 18.10%, 29.01 to 47.27%, 6.27 to
17.01%, 1.71 to 6.72%, 11.84 to 20.55% and 3.10 to
5.27%. Similar findings were reported by Ngu et al.,
(2014) and Kotlowska et al., (2005). Hu et al., (2013)
found that the roosters Testes had an average semen
volume of 0.34 ml, pH of 7.43, color of 2.40 , 71.12%
sperm viability, motility of 7.51, 8.76% deformities and
sperm concentration of 1.16 x 10° /mL. With the
exception of semen pH, which had a CV of 2.13%, the
remaining traits had high CV, between 18 and 24%.
Cheng et al. (2002) reported that mean of viability and
semen concentrations were 69.61% and 4.35,
respectively.

Table 1. Means, standard deviation ( SD) and
coefficient of variability (CV%) for semen
characteristics of Bronze turkey toms.

Trait Mean SD CV%
Advanced motility at 36 weeks (AM36) 78.63 849 10.97
Advanced motility at 40 weeks (AM40) 88.68 5.71 6.49
Advanced motility at 44 weeks (AM44) 83.72 8.05 9.62
Mass motility at 36 weeks (MM36) 4.06 1.08 26.72
Mass motility at 40 weeks (MM40) 4.14 0.75 18.10
Mass motility at 44weeks (MM44) 4.16 0.70 16.92
Dead at 36 weeks (d36%) 10.73 4.02 3748
Dead at 40 weeks (d40%) 10.04 4.75 47.27
Dead at 44weeks (d44%) 9.67 2.80 29.01
Concentration at 36 weeks (Cn36) 486 043 876
Concentration at 40 weeks (Cn40 416 026 6.27
Concentration at 44 weeks (Cn44) 3.18 054 17.01
pH at 36 weeks (pH36) 6.59 044 6.72
pH at 40 weeks (pH40) 6.82 0.11 1.71
pH at 44 weeks (pH44) 6.61 026 3.98
Volume at 36 weeks (VOL36) 0.32  0.06 20.55
Volume at 40 weeks (VOL40) 041 0.07 18.30
Volume at 44 weeks (VOL44) 0.34 0.04 11.84
livability at 36 weeks (LIVE3) 89.33 4.02 4.50
livability at 40 weeks (LIVE40 89.94 474 527
livability at 44 weeks (LIVE44) 9033 2.08 3.10
+VOL(ml); LIVE(%); D(%); CN(*10°/mI)
Variance components:

Estimates of additive genetic variance

components (6°,) and maternal additive genetic variance
(6’) for semen quality traits studied at 36, 40 and 44
weeks of age are given in Table 2. Esrimares of additive
genetic variance o°, were low to high. They ranged from
10.776 to 23.881, 0.176 to 0.392, 2.235 to 8.427, 0.013
to 0.083, 0.002 to 0.062, 0.002 to 0.003, 2.235 to 8.427
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for AM, MM, D, CN, pH, VOL and LIVE semen
quality traits, respectively (Table 2). Similar trend was
observed by Hu et al., (2013) who showed moderate to
high additive genetic variance components (6°,) were
estimated for sperm viability (52%), motility ( 85%).
Moderate (semen volume and semen concentration) to
low additive genetic variance components (c%) for
(pH).

The estimates of additive maternal variance
(6°m) were low and they ranged from 3.085 to 6.489,
0.049 to 0.363, 0.662 to 2.289, 0.002 to 0.023, 0.001 to
0.017, 0.001 to 0.001 and 0.662 to 0.873 for AM, MM,
D, CN, pH, VOL and LIVE semen quality traits,
respectively (Table 2).f the present study revealed the
possibility of improving these traits.

Heritability:

Direct  habitability (h%) for semen
characteristics at 36, 40 and 44 weeks of age traits are
given in Table 2. Results noticed moderate direct
habitability (h?,) were ranged from 0.30 for pH at 36
weeks of age to 0.41 for dead and VOL at 36 weeks of
age. These results are similar to Kabir et al. (2007) and

Hu et al. (2013). Hu et al, (2013) showed moderate to
high heritabilities were estimated for sperm viability
(0.52), motility ( 0.85) and percent deformity (0.60).
Moderate to low heritabilities were estimated for semen
volume (0.28), semen color (0.19), and sperm
concentration (0.12) but the heritability of semen pH
was very low (0.03). There are few and inconsistent
estimates of genetic parameters of semen quality traits
in chickens and Turkey. Soller et al.(1965) concluded
that semen volume, sperm concentration and motility in
White Rock roosters are highly heritable traits.
Heritabilities for semen volume and sperm
concentration (0.41 and 0.50, respectively) were nearly
to ourfindings. The inconsistencies probaly reflect the
different breeds, sample size, and structure or
management in the different studies. While maternal
habitability (h*,) were low and ranged from 0.18 for pH
at 36 weeks of age to 0.14 for VOL at 36 weeks of age.
These results are in agreement with our findings and
reveal that improving most of the traits studied could be
achieved by selection.

Table 2. Estimates of variance components, direct heritability and maternal heritability for semen

characteristics of males in Bronze turkey.

Traits 6%, 6’ 6% 62,, h%, h%,
AM36 18.791 3.890 23.689 46.369 0.34 0.07
AM40 10.776 3.085 9.851 26.712 0.38 0.11
AM44 23.881 6.489 20.904 51.274 0.39 0.11
MM36 1.339 0.363 1.187. 2.889 0.39 0.11
MM40 0.176 0.049 0.189 0414 0.36 0.10
MM44 0.392 0.123 0.551 1.066 0.30 0.10
D36% 5.538 1.174 4.482 11.194 0.41 0.09
D40% 8.427 2.289 7.388 18.104 0.39 0.11
D44% 2.235 0.662 2.593 5.490 0.35 0.10
Cn36 0.048 0.013 0.096 0.157 0.36 0.09
Cn40 0.013 0.002 0.021 0.036 0.30 0.06
Cn44 0.083 0.023 0.094 0.200 0.35 0.10
PH36 0.062 0.017 0.072 0.151 0.30 0.10
PH40 0.002 0.001 0.006 0.009 0.35 0.10
PH44 0.016 0.003 0.27 0.289 0.31 0.05
VOL36 0.003 0.001 0.016 0.020 0.41 0.14
VOL40 0.003 0.001 0.002 0.006 0.39 0.137
VOL44 0.002 0.001 0.002 0.005 0.38 0.13
LV36 4.208 0.873 5.309 10.390 0.34 0.07
LV40 8.427 2.28 7.388 18.095 0.39 0.11
LV44 2.235 0.662 2.593 5.490 0.35 0.10

+ Traits as described in Table 1.

o’, - direct additive variance; 6*,-maternal additive variance; h’, = direct heritability ; h’,- maternal heritability.

Predicted breeding values for males (with records):
Predicted breeding values for males (with
records) the minimum, maximum and ranges of
predicted breeding value (PBV) in addition to their
standard errors and accuracy (rj4)for semen quality traits
are given in Table 3. The ranges of predicted breeding
values (PBV) for males (with records) ranged from
5.41 to 9.08, from 0.71 to 2.19, from 2.83 to 5.33, from
.21 to 0.58, from 0.23 to 5.41, from 0.06 to 0.07, from
2.84 to 5.33 for AM, MM, D, CN, pH, VOL and LIVE
traits respectively (Table 3). It is noted that the range
between minimum and maximum PBV decrease at 40

weeks of age for most semen traits studied. Review of
literature studies in this point (PBV) for semen quality
may be few or not available.

Positive PBV and its percentage for semen
quality traits studied are shown in Table 3. The positive
PBV% ranged from 44-52%, 44-64%, 30-40%, 48-60%,
44-66%, 46-52% and 60-70% for AM, MM, D,CN, pH,
VOL and LIVE traits, respectively, while the
corresponding average positive PBV% were 48, 54, 34,
52, 56.7, 48 and 66%, respectively. It is noticed that
positive PBV is low at 40 weeks of age compared to 36
and 44 weeks of age, and consequently, it could be
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select the best males based on PBV at 36 or 44 weeks of
age. This may be due to that additive genetic variance
for most semen quality traits studied is low at 40 weeks
of age compared to 36 and 44 weeks of age.

Accuracy ( rs) of PBVs is defined as the
correlation (r) between the true breeding value (A) and
the estimated breeding value (I). Accuracy estimates for

PBV recorded high accuracy for semen quality traits
studied. This may be due to that the heritability
estimates obtained for semen quality traits were
reasonable.Rank correlations among accuracies of PBV
for all semen characteristics were strong highly
significant and positively correlated.

Table 3. Minimum, maximum and ranges of predicted breeding values for males (with records), their standard errors
(SE) and accuracy (ry,) of prediction (PBV) for semen characteristics in Bronze turkey.

Traits Minimum maximum Range Positive  Positive%
PBV SE 14 PBV SE 14 PBV PBV
AM36 -5.09 2.88 0.73 3.99 2.97 0.75 9.08 26 52
AMA40 -3.09 2.11 0.74 2.32 2.19 0.77 5.41 22 44
AM44 -4.05 3.11 0.75 3.58 2.23 0.77 7.63 24 48
MM36 -1.62 0.74 0.75 0.58 0.77 0.77 2.19 32 64
MM40 -0.38 0.28 0.73 0.32 0.29 0.75 0.71 27 54
MM44 -0.46 0.44 0.72 0.80 0.46 0.74 1.26 22 44
D36% -1.33 1.45 0.77 3.31 1.51 0.79 4.64 16 32
D40% -1.30 1.85 0.75 4.03 1.85 0.77 533 15 30
D44% -1.27 1.01 0.73 1.27 1.01 0.74 2.83 20 40
Cn36 -0.21 0.15 0.73 0.19 0.15 0.75 0.40 24 48
Cn40 -0.11 0.08 0.70 0.11 0.08 0.75 0.21 30 60
Cn44 -0.30 0.19 0.73 0.28 0.20 0.75 0.58 24 48
PH36 -0.27 0.17 0.72 0.18 0.18 0.74 0.44 33 66
PH40 -3.09 2.11 0.74 2.52 2.19 0.77 5.41 22 44
PH44 -0.13 0.09 0.77 0.10 0.09 0.72 0.23 30 60
VOL36 -0.03 0.03 0.77 0.03 0.03 0.80 0.06 23 46
VOLA40 -0.04 0.03 0.76 0.03 0.03 0.78 0.07 26 52
VOL44 -0.04 0.03 0.75 0.03 0.03 0.78 0.07 23 46
LIVE36 -2.83 1.36 0.73 1.21 1.40 0.75 4.04 34 68
LIVE40 -4.03 1.85 0.75 1.30 1.92 0.77 533 35 70
LIVE44 -1.57 1.01 0.72 1.25 1.04 0.74 2.84 30 60

+ Traits as described in Table 1; PBV = predicted breeding value.

Predicted breeding values for sires of males
(without records):

Predicted breeding values for sires of males
(without records) the minimum, maximum and ranges
of predicted breeding value (PBV) in addition to their
standard errors and accuracy for semen quality traits
are given in Table 4 at 36, 40 and 44 weeks of age.
The ranges in predicted breeding values (PBV) for
sires of males ranged from 3.17 to 4.39, from 0.39 to
0.84, from 1.37 to 2.24, from 0.11 to 0.27, from 0.09
to 3.17, from 0.03 to 0.03, and from 1.37 to 2.24 for
AM, MM, D, CN, pH, VOL and LIVE traits
respectively (Table 4).

Positive PBV and its percentage for semen
quality traits studied are shown in Table 4. The
positive PBV% ranged from 46.2 to 69.2%, 46.2 to
61.2%, 46.2 to 61.5%, 46.2 to 61.5%, 46.2 to 53.8%,
46.2 to 53.9% and 30.8 to 53.9.2% for AM, MM,
D,CN, pH, VOL and LIVE traits, respectively, while
the corresponding average positive PBV% were 53.3,
51.3, 53.8, 53.8, 51.3. 48.7,and 43.6%, respectively, at
36, 40 and 44 weeks of age. It is noticed that positive
PBYV is the same trend of males. Accuracy estimates
for PBV were lower than those recorded for males.
This is the trend of ranges of PBV for males.

Predicted breeding values for dams of males
(without records):

Predicted breeding values for sires of males

(without records) the minimum, maximum and ranges
of predicted breeding value (PBV) in addition to their
standard errors and accuracy for semen quality traits are
given in Table 5. The ranges in predicted breeding
values (PBV) for dams of males ranged from 4.95 to
5.51, from 0.45 to 1.34, from 2.14 to 2.72, from 0.19 to
0.36, from 0.12 to 4.59, from 0.04 to 0.06, and from
2.14 to 2.70 for AM, MM, D, CN, pH, VOL and LIVE
traits respectively (Table 5).
Positive PBV and its percentage for semen quality traits
studied are shown in Table 5. The positive PBV%
ranged from 40.9 to 50.0%, 45.5 to 72.7%, 36.4 to
45.5%, 45.5 t0 50.0%, 40.9 to 54.5%, 45.5 to 50.0% and
54.5 to 63.6% for AM, MM, D,CN, pH, VOL and LIVE
traits, respectively, while the corresponding average
positive PBV% were 45.5, 56.1, 42.9, 48.5, 48.5.
48.5,and 57.6%, respectively, at 36, 40 and 44 weeks of
age. It is noticed that average positive PBV% is similar
to their corresponding values in dams of males.
Accuracy estimates for PBV were similar to those
recorded for males and they were higher than those
recorded for sires of males
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Table 4. Minimum, maximum and ranges of predicted breeding values for sires of males (without records),
their standard errors (SE) and accuracy (ry,) of prediction (PBV) for semen characteristics in

Bronze turkey.

Traits Minimum maximum Range Positive  Positive%
PBV SE rig PBV SE ri4 PBV PBV
AM36 -1.55 3.67 0.42 2.84 3.94 0.53 4.39 6 46.2
AMA40 -1.97 2.76 0.42 1.20 2.98 0.54 3.17 6 46.2
AM44 -1.91 4.10 0.42 1.54 4.43 0.55 3.45 9 69.2
MM36 -0.44 0.97 0.42 0.40 1.05 0.54 0.84 8 61.5
MM40 -0.20 0.36 0.42 0.19 0.38 0.53 0.39 6 46.2
MM44 -0.29 0.56 0.41 0.28 0.60 0.53 0.56 6 46.2
D36% -1.05 1.96 0.44 0.94 2.12 0.56 1.99 8 61.5
D40% -0.88 243 0.42 1.35 2.63 0.55 2.24 6 46.2
D44% -0.78 1.27 0.41 0.60 1.63 0.53 1.37 7 53.8
Cn36 -0.09 0.19 0.42 0.09 0.20 0.53 0.18 8 61.5
Cn40 -0.3 0.10 0.41 0.07 0.10 0.52 0.11 6 46.2
Cn44 -0.12 0.24 0.41 0.15 0.26 0.53 0.27 7 53.8
PH36 -0.14 0.21 0.41 0.11 0.23 0.53 0.25 7 53.8
PH40 -1.97 2.76 0.42 1.20 2.98 0.54 3.17 6 46.2
PH44 -0.05 0.11 0.42 0.04 0.12 0.52 0.09 7 53.8
VOL36 -0.02 0.04 0.41 0.02 0.05 0.55 0.03 7 53.8
VOL40 -0.02 0.04 0.41 0.01 0.05 0.54 0.03 6 46.2
VOL44 -0.01 0.04 0.40 0.01 0.05 0.53 0.03 6 46.2
LIVE36 -0.86 1.74 0.42 0.95 1.86 0.53 1.81 4 30.8
LIVE40 -1.35 243 0.42 0.88 2.63 0.55 2.24 7 53.8
LIVE44 -0.60 1.27 0.41 0.78 1.36 0.53 1.37 6 46.2

+ Traits as described in Table 1; PBV = predicted breeding value.

Table 5. Minimum, maximum and ranges of predicted breeding values for dams of males (without records),
their standard errors (SE) and accuracy (r;,) of prediction (PBV) for semen characteristics in

Bronze turkey.

Traits Minimum maximum Range  Positive  Positive%
PBV SE 77 PBV SE 77 PBV PBV
AM36 -2.97 3.07 0.48 2.53 3.80 0.71 5.51 10 45.5
AM40 -2.19 2.45 0.47 2.41 2.90 0.66 4.95 9 40.9
AM44 -2.21 3.70 0.46 2.96 435 0.65 5.17 11 50.0
MM36 -0.95 0.88 0.46 0.39 1.03 0.63 1.34 16 72.7
MM40 -0.25 0.32 0.46 0.20 0.37 0.66 0.45 11 50.0
MM44 -0.34 0.51 0.44 0.52 0.59 0.63 0.85 10 45.5
D36% -0.88 1.72 0.47 1.84 2.07 0.68 2.72 10 45.5
D40% -1.21 2.20 0.46 1.48 2.58 0.65 2.70 10 45.5
D44% -0.83 1.16 0.44 1.32 1.34 0.63 2.14 8 36.4
Cn36 -0.19 0.17 0.44 0.15 0.20 0.65 0.34 11 50.0
Cn40 -0.09 0.08 0.45 0.10 0.10 0.68 0.19 10 45.5
Cn44 -0.16 0.22 0.45 0.20 0.26 0.65 0.36 11 50.0
PH36 -0.14 0.19 0.45 0.10 0.22 0.65 0.26 11 50.0
PH40 -0.19 2.15 0.47 2.41 2.90 0.66 4.59 9 40.9
PH44 -0.06 0.10 0.42 0.06 0.12 0.65 0.12 12 54.5
VOL36 -0.03 0.04 0.53 0.02 0.04 0.73 0.06 11 50.0
VOLA40 0.02 0.04 0.51 0.02 0.01 0.71 0.04 11 50.0
VOL44 0.02 0.3 0.52 0.02 0.4 0.71 0.04 10 45.5
LIVE36 -1.75 1.45 0.48 0.88 1.80 0.71 2.62 12 54.5
LIVE40 -1.48 2.20 0.46 1.21 2.58 0.65 2.70 12 54.5
LIVE44 -1.31 1.16 0.44 0.83 1.34 0.63 2.14 14 63.6

+ Traits as defined in Table 1.

Phenotypic (rP) and Genetic (rG) correlation
among predicted breeding values:

Correlations in the form of genetic (were
computed between breeding values predicted) and
phenotypic among the semen characteristics are
presented in Table 6. Genetic correlations among AM

and (MM, CN, VOL) were mostly positive correlated.
While the genetic correlations among CN and dead, live
and VOL were mostly negative correlated. Phenotypic
correlations among AM and MM, dead and VOL) were
mostly negative correlated. While  Phenotypic
correlations among AM and live were positive
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correlated. These findings are in agreement with
findings of Oke and Themeson (2010) that obtained a
negative correlation between semen concentration and
semen volume in different chicken genotypes and
concluded that semen volume may not represent an
excellent indicator of semen viability and fertility. Ngu
et al., (2014) found that the genotypes showed a positive
correlation between DSO and semen motility, total
spermatozoa, total live spermatozoa and total live
normal spermatozoa. This implies that as one trait
increases, the other traits also increase. This corresponds
with the findings of McDaniel et al., (1995) who noted

that the evaluation of the male chicken for breeding
soundness must be based on semen motility and
concentration. Daily sperm output could therefore serve
as a useful indicator of the quality and quantity of viable
semen in turkeys. Positive and significant coefficients
were also obtained between semen volume and
concentration and between body weight and semen
volume. However, there was a negative correlation
between semen volume and total live normal
spermatozoa. This is an indication that volume may not
be a good indicator of semen quality.

Table 6 Estimates of pearson correlations (above diagonal) and Phenotypic correlations (below diagonal) for

males in Bronze.

Traits BW36 BW40 BW44 BL36 BL40 BL44 BC36 BC40 BC44 KL36 KL40 KL44 SL36 SL40 SL44
BW36 ***0.969*** 0-969: -0.139 0,005 0.005 0.358 0.358: 0.005 0‘367**: 0.145 0.187° 0.366 0.145 0.187
BW40 0.979 0.999™" -0.008 0.082 0.082 0.364” 0.364" 0.082 0.276" 0.116 0.169 0.276 0.116 0.169
BW44 0.814™70.797™ -0.008  0.082  0.082 0.364" 0.364" 0.082 0276 0.116 0.169 0.276 0.116 0.169
BL36 0.013 0.071 -0.198 ., 0537770537 -0.339 -0.339 0537"-0.290" 0.107 0.070 -0.290 0.107* 0.070
BL40 0.013 0.071 -0.198 0.999™" ... 0.999™" -0.205 -0.205 0.999™" 0.137 0.292" 0.032 0.137 0.292* 0.032
BL44 0.058 0.134 0.001 0.569"" 0.999 -0.205 -0.205 0.999" 0.137 0.292° 0.032 0.137 0.292* 0.32
BC36 0.181 0.179 0.331" -0.653"" -0.653™" -0.562"" 0.999™" -0.205 0.051 -0.166 0.169 0.087 0.051 -0.166
BC40 0.181 0.179 0.331° 0.563" 0.563"" -0.592"" 0.999""" -0.205 0.051 -0.166 0.168 -0.085 -0.024 0.087
BC44 0.5237* 055970439 0.215 0215 0251 0.045 0.045 0.137 0.292" 0.032 0.215 0.404™ 0.469™
KL36 -0.184 -0.228 -0.216 0.189 ~ 0.189 ~ 0.098 0.529™" -0.529" -0.329" 0501 0.096 -0.235 -0.137 -0.074
KL40 -0.184 -0.087 -0.105 0.643""0.643" 0.612"" -0.727" -0.727™" 0,057 0.475 0.127 -0.300 -0.127 -0.0317
KL44 0043 0.112 0.065 0.018 0018 05577 -0.205 -0.205 0.183 0.243 0.285 0.408™ 0.195 0.022
SL36 0.315" 0251 0.036 -0.115 -0.115 -0.019 -0.110 -0.110 0.036 -0.013 -0.159 -0.222 06767 0.152
SL40 0.447" 0370 0.287° -0.194 -0.194 -0.088 -0.079 -0.079 0.134 0.126 -0.143 -0.083 0.883 . 0334
SL44 0.146 0.023 0.192 -0.301" -0.301" -0.324" 0.999" 0.0001 0.055 0.070 -0.301" -0.059 0.044 0.334
*Traits as defined in Table 1.

ns = non significant, *=P<0.05" p<0.01.

Table 6. cont.

Traits Cn44  Ph36 Ph40 Ph44 VOL36 VOL40 VOL44 LIV36 LIV40 LIV44
AM36 0.183 -0.4016  -0.012 0.472%%* (.587%%* 0527*%% _0256 0.860%** -0.032 0.224
AM40 -0.3117  -0.057 0.999*%** 0341* -0.312*  -0.135 0.041  -0.226 0.744***  (0.112
AM44  -0.243 -0.640%** 0.711*** -0.028  0.114 -0.463*** 0.289*  0.034 0.114  0.300*
MML36 0.182  -0.259 -0.338%* (.333%* (.571%*% -Q.481%%* -0.414%* (.912%** -324%* 0.243
MM40 -0.284* 0.010 0.802  0.399%** -0.302*  -0.018 -0.117  -0.438 0.645*** -0.133
MM44 -0.049 0.016 -0.083 0.234  -0.158 0.094 -0.615%** -0.051 -0.195 0.014
Dead36 -0.188 0.363 0225  -0.213 -0.590"" 0505  0.090 -0.999"" 0266 -0.307
Dead40 0.137 -0.486%** -0.744%%* _0.617*** 0.561***  -0.263 0.158 0.262  0.999*%**  0.061
Dead44 -0.141 0.369**  -0.112  -0.017  0.047 0.555%** -0.377*** -0.308* 0.061 0.999%**
Cn36 0.069  0.142 -0.054  -0206  -0.088 0.059 0.041 -0.157  -0.071 -0.187
Cn40 -0.048 -0.001 0.248 0.049  -0.056  -0.033 0.139 0.004  0.257 0.007
Cn44 -0.006  -0.311 0.055 0.045 -0.039 0.011 0.185 -0.137 0.141
Ph36  0.085 -0.056 0.141  -0.725%** 0.668***  -0.258 -0.361** 0.486*** -0.369%***
Ph40 -0.027 -0.441%* 0.340%* -0.312*  -0.135 0.0412  -0.226 0.744%%*  0.112
Ph44 0.089  0.108  0.825%%* -0.033 -0.029  -0.679*** 0212  0.617 0.017
VOL36 -0.012 -0.780*** 0.308*  -0.119 -0.485%**  _0.059 0.598*** -0.560%**  -0.047
VOL40 0.038 0.718*** -0.283*  0.057 -0..2598 -0.109  -0.504  0.263 -0.555
VOL44 0.027 -0.495%** _0.402%* -0.656*** 0.178 -0.514%** -0.082  -0.158  0.377%%*
LIV36 0.172 0.685%** 0.410%*  0.171 0.659%*% -0.522%** (.440%* -0.262 0.308
LIVAD 0.029 0.549%%* (0.494%%* (.854%** _0.519%= (343*% -0.813%** -0.324* -0.061
LIV44 0.158 -0.471*** 0.251 0.152 0.040  -0.740%** (0.605%** 0.720%** -0.173

+Traits are defined in Table 1.

Hu et al, (2013) showed high and positive
genetic correlations were found between semen volume
and percent deformity (rA= 0.47) and between semen
volume and sperm concentration (rA= 0.68). Low but
not significant phenotypic correlations between these

ns=non significant, *=p<0.05, **=p<0.01, ***=p<0.001.

traits were observed, except for the high correlation
between sperm viability and sperm motility (rP= 0.59).
Semen pH had negative genetic correlations with all
other traits (ranged from —0.36 to —0.66). Positive
genetic correlations existed between semen color and
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sperm motility, percent deformity and concentration, but
a negative genetic correlation existed between semen
color and sperm viability. There were high genetic (rA=
0.88) and phenotypic (rP =0.59) correlations between
sperm motility and viability both of which had negative
genetic correlations with sperm abnormalities (rA=
—0.27, —0.37, respectively. Sperm concentration showed
a negative genetic correlation with sperm viability (rA=
—0.72) and a positive genetic correlation with percent
deformity (rA= 0.53).

CONCLUSION

1- Estimates of predicted breeding values using
animal model are more reliable, i.e. the prediction
are BLUP associated with lower predicted error
variance.

2- Estimates of heritabilities and positive genetic
correlations among predictors lead to conclude
that males could be selected based on BLUP
estimates obtained at early ages.
Heritability (h%,) had moderate direct habitability
(h?,) for most traits studied and the ranges of
estimated breeding values were high for advanced
motility (AM) and it could be concluded that
advanced motility trait could be improved by
selection. Positive correlations among the semen
characteristics this is an indication that advanced
motility may be a good indicator of semen
quality.

W
i

REFFERENCES

Amany A. El-Sahn (2007). Use of Phenotypic traits to
predict cocks fertility. 2-The ornamental and
Non-ornamental  traits. Egyptian  Poultry
Science, Vol. 27: 1086 — 1097.

Boldman, K.G., Kriese, L.A., Van Vleck, L.D., Van
Tassell, C.P. and Kachman, S.D., (1995). A
manual for use of MTDFREML. A set of
programs to obtain estimates of variance and
covariances. USDA. Agricultural Research
Service.

Burrows, W. H. and Quinn, J. P. (1937). The collection
of spermatozoa from domestic Fowl and
Turkey. Poultry Scie., 16,19 — 24.

Cheng, F. P. ; Guo, T. J.; Wu, J. T.; Lin, E. T. ; Ursen,
P. J. F; Colenbrander, B. and Fung, H. P.
(2002). Annual variation in semen charcteristics
of pigeon (Columba Livia). 81: 1050 — 1056.

De Reviers, M.; and Williams, J.B. (1984). Testis
development and production of spermatozoa in
the cockerel (Gallus Domesticus). In
reproductive biology of poultry (ed. F.J.
Cunningham, P.E. Lake and D. Hewitt), pp.
183-202. Egypt Poult. Sci. Vol. 27: 1085-1097

El-Sawy, M.A. (1996). Studies of Artificial
Insemination in Turkey. M.Sc. Thesis, Fac. of
Agric. Cairo Univ., Egypt.

Galal, A. (2007). Predicting Semen attributes of naked
neck and normally feathered male chickens from
live performance traits. Harlow: British Poultry
Sci. International Journal of Poultry Sci. 6(1):
36-42.

317

Hu, J.L. Chen; J. Wen; G.P. Zhao; M.Q. Zheng; R.R.
Liu; W.P. Liu; L.H. Zhao; G.F. Liu and Z.W.
Wang. (2013). Estimation of the genetic
parameters of semen quality in Beijing-You
chickens. Poultry Science 92: 2606-2612.

Kabir M, Oni O. O. Akpa G, N (2007). Osborme
selection index and semen traits interrelationship
in Rhode Island Red and White Breeder cocks,
Int. poult. Sci. 6: 999 — 1002.

Kotlowsk, M., Glogowski, J. Dietrich, G. J., Kozlowski,

K., Farauga, A., Jankowski, J. and Ciereszko, A.

(2005). Biochemical charcteristics and sperm

production of Turkey semen in relation to strain

and age of the males. Poultry Sci., (12) 1763-

1768.

P.E. and Stewart, JM. (1978). Artificial

Insemination in poultry, Minist. Gric., Fish,

Food, Bull. 213, Her Majesty’s stationery office,

London, Uk.

Liu, S. J., J. X. Zheng and N. Yang (2008). Semen
Quality Factor as an Indicator of Fertilizing
Ability for Geese. Poultry Science 87:155-159.

McDaniel CD, Bramwell R. K, Wilson B. JI, Howarth
B(1955). Fertility of male and female broiler
breeders following exposure to elevated ambient
temperatures. Poult. Sc. 74(6): 1029 — 1038.

Mc Gary S.Estevez 1. Bakst M.R. Pollock D.L. (2002).
Phenotypic traits as reliable indicators of fertility
in male broiler breeders. Poult. Sci., 81:102:111.

MoCe E. and Graham, J. K. (2008). Invitro evaluation
of sperm quality. Anim. Reprod. Sci. 105: 104 —
118.

Ngu, G. T., Etchu, K. A., Butswat L. S. R. and Woogeng

I. N. (2014). Semen and microbial
characteristics of two breeds of turkeys in an
arid tropical environment of Bauchi State,
Nigeria.  African Journal of Miceobiology
Research, Vol.8(21):2174 — 2182.
Ngu, G. T., Etchu, K. A., Butswat I. S. R. and
Woogeng I. N. (2014). Semen and microbial
characteristics of two breeds of turkeys in an
arid tropical environment of Bauchi State,
Nigeria.  African Journal of Miceobiology
Research, Vol.8(21):2174 — 2182.

Oke, U. K. and Themeson, C (2010). Effect of genotype
on the morphometric differentiation of the
reproductive organs and sperm reserves in the
Nigerian local chicken. Livestock Research for
Rural, 2010, Irrdcipav. Org. co

Pizzari, T.; Jensen, P.; and Cornwallis, C.K. (2004). A
novel test of the phenotype-linked fertility
hypothesis reveals independent components of
fertility. Poultry Sci., 35: 168-170.

SAS (2002). Statistical Analysis System: User’s guide
(Ver 9). North Carolina (US): SAS Institute Inc.,
Cary.

Siegal, P.B. and Dunnington, E.A. (1990). Reproduction
complication associated with selection for
broiler growth In. Hill, W.G.; Manson, J.M.; and
Hewitt, D. Editors. Poultry Genetic and
Breeding. Br. Poult. Sci. Symp., 18. Proc. R.
Sco. Land (B). 271: 51-58.

Lake,



Sabra, Z. A. M. et al.

Soller M. Snapir N. Schirdler H. (1965). Heritability of
semen quantity, concentration and motility in

White Rock roosters and their genetic
correlation with rate of gain. Poult. Sci,, 44:
1517 — 1525.

Thompson R. (2008). Estimation of quantitative genetic
parameters. Proc. Biol. Sci. 275: 679 — 686.

Willems, O. (2014). Evaluation methods and
technologies for improving feed efficiency in the

Williams, C., and McGibbon (1956 a). The duration of
fertility of males of two inbred lines when mated
to females of each of the inbred lines. Poultry
Sci. 35: 610-616.

Williams, C. and McGibbon (1956 b). The yields of
semen among inbred lines and crosses of single
comb white leghorn. Poultry Sci. 35: 617-620.

Wood, B.J. (2009). Calculating economic values for
turkeys using a deterministic production model.

Canadian Journal of Animal Science 89: 201-
213.

turkey (Meleagris gallopavo). Ph.D Thesis, The
University of Guelph, Ontario, Canada.

e B ) ng.'a:g)gl\g.a‘”l\géngld\dihudialimu'aa..dgfabj\ﬁ.ﬂ‘

bl Gl Al s ghual) Jujadl ae a0 jua dnaad) e Gpadlad) ()

s )3 B0 st )l Gigad) S e ol gally A gl U Gigay s Aglall jgslall g el il ) Cigan pud
= 85l

Sgaal Al Gadll S g ga Alaay (o W Aane i e (55 ) el 5SS G (A Ja 00 23 aladi
ﬁjt_%u\ €€ v (Y )Acﬂcnﬂﬁdﬂd_,ld\ Jaldl Qumiu.n‘).l 45_5 .as ‘I\_p\))'ll &U;..J\ JSJA 6&1\}5\;)\ CU\JY\ &_53.3
£ — €)M e el AS jall ddial OHAA TA — AV 1Y (e (5 siall Qi) Cilba ad cildas sie Can ) 5z lile ) Cania
O eda) ) Al bl gadl € Al Y vRE ALY VA e cRinal) A giadl il guall 05« VY 4TV e ddaa gall 38 all
cE0 (P e Aal) Ay il Ul gall 0490 FY - AQYY (g A33H anal e v ) = 0 FY e i gaall Aa T AY 04
YUY (e cdgadiil) 38 all ddal 941+ AV — T 89 (e (5 sial) Jild) clial CaDEAY) Cllas o Con gl 53 anll (e g gand £
Cre dagiall b gaadl € OV 0 ) YV e il A giall U a0V XYY YA o) (e don sl 3SR 0¥ VY
cE0 P aie dgal) A giall ) all 940 YY ¥ Y v (e g 4338 anal 94 0 00 1) Af (e i gaall Aa 0l 04T VY ) V)
&) el e g sl YT die A gaall da el ¢ Y (e o) 55 Adaus gie Canaall )l (S CalS 5 sandl (e g osand ££
Con ) g Aadia (5 gaY) A1) o) (S a8 IS Laiy | jandl (o & sansl YT ie Z83) ans 5 Al & giall Ul guall il + £
Lo alll e OIS sanll e g ogd ¥ e A8N) ans ddcal V€ L el (e g sl £ die Angaallda )l v v0 (g
OXVY AY (e dlonsdl A< Al Y19 v VY e el A jall daal 4 A = 0 6) g bl A A addl ciliall
paalde v oV o 0T e diagenll A ol v £5 0 YT (e g siall il sadl S5 0 0A S0 YY) e il 4 giall il gall
dial 0.0) —f 09 KA g Ay yaal clacall 45 gl 2l @2 O Aaall & gl Gl gall 0 FY Y AL (e g AN
Gl gaall € © P S0 9 e el A gl il pall Y YYOY V€ e clun sall AS Al Y FE - 0 A (e ddueaiill AS sl
e OIS Al Ay i) il gl YV - Y VE Gagddiill aaad e v 0T o v 0 E e i geallda el £ 00 0 )Y (e iy sl
LYY e sall AS all 0 AE L0 Y e Al AS all ddial €79 2 YY) S oY Ay ol clacall 4y g 3 4l
~.~T“_~‘~T'L}4¢:L.b}oaj\z\AJﬂV.\V_ i‘iﬁu)asz\ﬁ)lns\au\)ﬁa.‘“}:}s‘)ﬂ g\'V-g\/\Q,ac:\:p_.d\ai)ld\QU\}};ﬂV.Vi
Sl Bl Y Jalas alara OIS, jeall (e g sanl £8 (0 (P 2ie Dal) 4y giall Gl gaall Y YE VYV (e 483 aaal o
Allall s daisiall all) Gule gl yig (5 sira s 50

318



