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ABSTRACT:The present study aimed to investigate the effect of different levels of ginger
powder (GP) in Aged local cocks diets on semen quality and fertility rate under Egyptian
summer hot condition. Eighty one 60-week-old Mandarah local cocks were utilized in a
completely randomized design and were randomly assigned to 3 treatment groups (3
replicates of 9 cocks each) in an individual cages to receive 0.0, 2.5, or 5.0 g ginger root
powder (GP) per kg diet for 12 successive weeks (60 to 72 weeks of age). The obtained
results showed that dietary GP improved semen ejaculation volume, sperm motility, sperm
cell concentration and live spermatozoa. Both levels of GP significantly (P<0.01) decrease
the percentage of sperm total saturated fatty acid and significantly (P<0.05) increased the
percentage of sperm total unsaturated fatty acid of seminal plasma as compared with the
control group. Also, Omega 6: Omega 3 ratio was lower in the cocks fed 5.0 g GP/kg diet
compared with those under 0 and 2.5 g GP/kg diet groups. Total antioxidant capacity
(TAC) significantly (P<0.05) increased. However, Malondialdehyde (MDA) level and
sperm abnormalities (%) were significantly (P<0.05) lowered in cocks treated with GP than
untreated ones. Cocks fed 2.5 or 5.0 g GP resulted in a significant (P<0.05) increase in
fertility rate and hatchability/total eggs rates being 5.55, 14.28% and 14.05, 22.90 %
respectively. While, hatchability/ fertility eggs and total embryonic mortality (%) were not
affected. Add GP resulted in a significant improvement in the values of follicle-stimulating
hormone (FSH), Luteinizing hormone (LH), and testosterone concentrations. It could be
concluded that, supplementation of the cocks diet with 2.5 or 5.0 g ginger root powder
(GP) per kg diet can be recommended for improving semen quality of and fertility rate
especially with the fertility weakness in aged local cocks.
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INTRODUCTION

One of the major issues on breeding in
farm  animals is infertility, and
approximately 30% of the problems relate
to the males (Khaki et al., 2009).
Reproduction is the most important
requirements of poultry breeding, while
sperm fertilizing ability is the basis of
successful reproduction. The reproductive
potentials of poultry male birds (cocks) are
determined largely by the quality of the
semen it produces (Glori and Isaendoi,
2015). A high ambient temperature impairs
spermatogenesis and leads to low fertility
through a decline of the sperm count,
motility, and fertilization rate, as well as,
an elevation of abnormal sperm in domestic
animals  (Mieusset et al, 1992).
Overproduced radical oxygen species that
is induced through heat stress has been
shown to cause oxidative stress and lead to
apoptosis  in  spermatogenic  cells,
particularly in spermatocytes (Paul et al.,
2008). Moreover, large amounts of radical
oxygen species have been shown to
interfere with the integrity of sperm DNA
and thereby influence embryo development
(Paul et al., 2008). In poultry, an
environmental temperature of 32 to 35°C
has been shown to cause poor fertility
through impairing sperm penetration,
uterovaginal sperm  storage, seminal
plasma, and intracellular ion concentrations
(Karaca et al.,, 2002). High content of
polyunsaturated fatty acid (PUFA) in sperm
plasma membranes predisposes the sperm
to lipid peroxidation by reactive oxygen
species, which is associated with male
infertility (Surai et al., 2001). The
antioxidant capacity of sperm is low, but
enzymatic and nonenzymatic in seminal
plasma antioxidants protect sperm by
scavenging reactive oxygen species (Zhao
etal., 2011).

Ginger (Zingiber officinale) rhizome is
used worldwide as a spice (Khan et al.,
2012) and has been traditionally used as a
medical treatment for several ailments

including gastrointestinal illness (Ali et al.,
2008). The ginger rhizome contains several
biologically active compounds such as
gingerol,  shogaols, gingerdiol, and
gingerdione (Zhao et al., 2011), and its
medicinal effects notable as it possesses
antioxidants, antibacterial, anti-
inflammatory, antiseptic, anti-parasitic and
immunomodulatory properties (Ali et al.,
2008). Ogbuewu et al. (2014) observed that
ginger is a good source of micronutrients
and it contains pharmacological active
compounds that could be useful in animal
production. Ginger was used in animal feed
and poultry as antioxidants and as a
stimulant for growth (Omage et al., 2007).
In addition, it was found that ginger has the
properties of sex hormones and androgenic
hormones (Kamtchouing et al., 2002).
Ginger powder (GP), which is high in
antioxidative compounds, was fed to aged
breeder roosters to improve their
reproductive performance, GP improved
sperm forward motility, live sperm
percentage, and sperm plasma membrane
integrity also resulted in a decrease in the
percentage of abnormal spermatozoa
(Akhlaghiet al., 2014). Zhao et al. (2011)
found enhancements in laying performance,
serum and egg antioxidant statuses in Hy-
Line brown laying hens fed ginger powder
(GP) for 10 weeks. In spite of the fact that,
these specialists utilized supplementary GP
at a level of 20 g/kg of diet. The same
author, demonstrated that GP at levels of
10.0to 15.0 g/kg of diet increased egg mass
and best-improved serum and yolk
antioxidant status The ginger oil's has a role
in the conservation and protection of the
DNA from oxidation by hydrogen peroxide
(H202) and the protection from the harmful
effects of the reactive oxygen species
(Yang et al., 2006). Therefore, the present
study aimed to study the effect of Ginger
powder to diets on semen quality and
fertility rate in Aged Mandarah cocks under
Egyptian hot summer condition.

234


http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1516-35982016000800433#B22

Aged cocks, Ginger, Semen quality, fertility rate.

MATERIALS AND METHODS

The present study was carried out at the
Inshas Poultry Research Station, Animal
Production Research Institute, Giza, Egypt,
duration the period from June, until
August, 2016.

Eighty-one 60-week-old Mandarah local
cocks were utilized in a completely
randomized design and were randomly
assigned to 3 treatment groups (3 replicates
of 9 cocks each) in individual cages to
receive 0.0., 2.5, or 5.0 g of ginger root
powder (GP) per kg diet for 12 successive
weeks (60 to 72 weeks of age). Feed and
water were permitted ad libitum. This
experimental work was planned to study
the influence of dried ginger rhizomes
addition to the diet on semen quality and
fertility rate in aged local cocks under
Egyptian hot summer condition. Cocks
were fed a commercial diet (16.07% CP
and 2837 Kcal / kg diet) up to 74 weeks of
age according to Feed Composition Tables
for animal and poultry feedstuffs used in
Egypt (2001) are shown in Table 1. Every
cock received 135 g of diet/day at 60 weeks
of age, up tol52 g/d at the end of the
experiment. Cocks were healthy, examined
against diseases and immunizations. A total
of 243 hens of the same strain that had no
previous male bird contact were also used
to provide data on sperm assay, fertility,
and hatchability. To eliminate Age-related
hen subfertility and to obtain the highest
number of hatching eggs during a 7-day-
long collection period, hens at 30 weeks of
age were used and fed on a diet 2770 kcal
of ME/kg, and 16.03, 3.29, and 0.39 % CP,
calcium, and available phosphorus,
respectively in individual cages. Ginger
powder purchased from local markets and
stored at 22 to 25°C in airtight plastic bags
away from sunlight before dietary mixing.
The ginger powder containing 3252 Kcal of
gross energy, 8.12% and 5.45% of crude
protein (CP) and Ether extract (EE),
respectively. Chemical composition of
ginger powder was summarized in Table
(2) and its analysis by the Regional Center
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for Food & Feed (RCFF), Agric. Res.
Center, Dokki, Giza, Egypt.

The average minimum and maximum
ambient temperatures during summer season
ranged between 26.37 and 34.98 °C, relative
humidity from 34.28 to 76.52% and
temperature-humidity index (THI) from
23.94 to 33.47 % under Inshas, Sharkia
Province, Egypt (Table 3). THI was
estimated according to the formula by Marali
et al. (2000) as follows:

THI=db °C-{(0.31-0.31 RH) (db °C -14.4)},
where db °C = bulb temperature in Celsius
and RH= RH%/100. The values obtained
indicate the following: <22.2 = absence of
heat stress; 22.2 to <23.3 = moderate heat
stress: 23.3 to <25.6 = severe heat stress
and 25.6 and more = extreme severe heat
stress.

Cocks were habituated to abdominal
massage response (2 week period from 58-
60 weeks of age) for semen collection
according to Zhang and Zheng (2002) and
were subjected to their test diets for 12
more weeks. Seminal characteristics were
evaluated every month between 60 and 72
weeks of age, except the profile of TAC in
the seminal plasma, which was assessed
towards at the end of the trial (72 weeks of
age).

Immediately after semen collection (5
cocks per treatment), semen ejaculate
volume was measured in graduate
collecting tubes. Sperm motility: A drop of
semen with the aid of a micro-pipette was
placed on a pre warmed microscope slide,
which was then covered with a glass cover
slip and examined at a magnification of
x400. Several fields were examined and an
estimate to the nearest 10% of the motile
sperm  was made. The  motility
determination was carried out by taking
into consideration subjective measurements
based on the judgment of individuals
making the determination and finding the
average motility. Motility of semen
samples was expressed as the percentage of
motile spermatozoa having moderate to
rapid progressive movement and cells that
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are motile under their own power (Ommati
et al., 2013). At least 10 microscopic fields
were examined for each semen sample.
Sperm viability and abnormality were
assessed utilizing eosin-nigrosin staining.
For sperm concentration estimation, a
droplet of diluted semen (1:200 in distilled
water) semen was tenderly put on both
councils of a Neubauer hemocytometer and
the number of spermatozoa was determined
microscopically (Ommati et al., 2013).
Live and abnormal sperm concentrations
were recognized as rates of the total (200)
sperm.

Semen was collected (at 12 p.m.) in 5 mL
transparent graduated, pooled semen tests
from each of 27 replicate groups of cocks
were utilized to inseminate 81 individual
hens having a place with each of 27
comparing replicate groups (243 total
hens). Immediately after semen collection,
pooled semen was inseminated into laying
hens. The insemination was performed
twice a week during the last month of the
experiment.

At the end of the experiment, semen
samples (common sample) from 27 cocks/
treatment were centrifuged at 3000 rpm for
30 min to separate the spermatozoa and
seminal plasma and stored at —20°C until
analysis. The seminal plasma was used
assay by TAC, MDA activities and fatty
acids. Seminal TAC and MDA levels were
measured according to the method
described by Benzie (1996) and Rao et al.
(1989), respectively. The fatty acids of
sperm plasma were analyzed according to
Christie (1982).

At the end of the experimental period, 150
eggs from every treatment were collected
and incubated. After hatching, the chicks
were checked and non-hatched eggs were
broken to decide the rates of fertility and
hatchability. Fertility was calculated as the
rate of fertile eggs from the total number of
set eggs, while the hatchability was
calculated as the hatched chicks from the
total fertile eggs. All information about
hatchability rate was subjected to arcsine

square, attached the change rate before the
examination. The relative humidity and
temperature in the incubator was 55% and
37.5 °C during the period from 1-17 day.
On the 18" day of incubation, the eggs
were moved separately into hatching nests
and then placed in the hatchery for the
remainder of the incubation period at 65%
relative humidity and 37.2°C. Unhatched
eggs were broken and examined
microscopically to determine the age of the
embryo at death and classified them into
early (0 to 6 d), mid (7 to 17 d), or late (18
to 21 d plus pipped) mortality classes.
At the end of the experimental period,
blood samples were withdrawn from
Jugular vein of four cocks in each treatment
in tubes. Blood was centrifuged for 20
minutes at 3000 rpm and serum samples
were stored at -20°C until the day of the
analysis. LH and FSH hormones were
determined in serum using rat-specific
ELISA Kits (Cusabio Biotech Co., Ltd,
Wuhan, China). While, testosterone was
determined in serum wusing the RIA
testosterone Kit, direct. Beckman Coulter
Company.
Data were analyzed by the least square
analysis of variance using the General
Linear Model Procedure (SAS, 2003). All
percentages, data were transferred to
percentage angle using arcsine equation
before subject to statistical analysis.
Significant differences among means were
tested using Duncan Multiple New Range
Test (Duncan, 1955), at 5% level of
significance using the following model:
Yij=p+ Ni+ej
Where Yij = any observation, u = Overall
mean., Ni = Effect of treatment (1= 1....3
)., eij = Experimental random error.
RESULTS AND DISCUSSION
Dietary GP resulted in a remarkable
enhancement of semen ejaculate volume
being 0.45, 0.45 and 0.43 (ml), sperm
motility was 73.68, 72.30, and 68.83%,
sperm concentration 3.81, 3.92 and 3.36
and live sperm, 77.66, 78.40 and 71.26 (%)
for the 2.5 or 5.0 g GP/kg diet, and control
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treatment groups, respectively.  While,
sperm abnormalities (%) were significantly
(P<0.05) lower in cocks treated with GP
than untreated one. This increase in sperm
motility and sperm cell concentration could
be due to the protective effect of GP.
Besides, these protective effects are
reflected by the decrease of malonaldehyde
level and increase in total antioxidant
capacity (Table 4). This result might be
due to that ginger is a strong anti- oxidant
substance and may either alleviate or
prevent the generation of free radicals.

Ginger powder, also, contains high
antioxidative compounds, was fed to Aged
breeder roosters improved their

reproductive performance; sperm forward
motility, live sperm percentage, and sperm
plasma membrane integrity. These were
associated with a decrease in the
percentage of abnormal sperm (Akhlaghi et
al., 2014). Ginger contains several
phytochemical compounds which have
biological activities such as antioxidatant,
antimicrobial and other pharmacological
effects (Zhao et al. 2011). Oxidants and
antioxidants have attracted widespread
interest in nutrition research, biology and
medicine. It has turned out to be obvious
that the steady era of expert oxidants,
including oxygen free radicals, is a
fundamental characteristic of high-impact
life (Sies, 1991). An unsettling influence on
the master oxidantlantioxidant system has
been defined as oxidative stress Responsive
Oxygen Species (ROS) is exceptionally
receptive atoms positioned as free radicals
inferable from the nearness of one unpaired
electron, such as, a superoxide particle (O
2), Nitrogen Oxide (NO) and hydroxyl
radical (HO’). Despite the fact that
normally introduce in the life form, they
are chiefly bound to cell compartments and
counteracted common cancer prevention
agent  particles, like, glutathione,
glutathione peroxidase, superoxide
dismutase, vitamin E and vitamin C, act as
free radical eliminating (Aruoma et al.
1994). Sperm motility is an important
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production trait because rooster’s fertility is
about phenotype (Froman and Kirby,
2005). Etchu and Egbunike (2002) declared
that nutrition has long ago been established
to influence the secretory functions of the
accessory sex organs, the results of which
constitute the seminal plasma. Shanoon
(2011) reported an increase in seminal
volume, sperm concentration and sperm
motility in roosters that received GP (5.0
and 10.0 kg/ton) in their diets when
comparing with the control group. Saeid et
al. (2011) reported that adding ginger at
50.0 mg/kg diet and 100 mg/kg diet for 28,
32, 36, 40 and 44 successive wk
significantly (P<0.05) increased semen
ejaculate volume, sperm-cell concentration,
sperm motility, while dead and abnormal
spermatozoa in cocks treated with ginger
groups decreased as compared with the
control one. Similarly to that reported by
Etchu and Egbunike (2002).

Results in Figures (1 ,2,3 and 4) show that
sperm motility, sperm-cell concentration and
live sperm were significantly (P<0.01)
decreased, while sperm  abnormalities
increased with the advanced age of cock’s.
The differences of sperm motility (%) and
sperm-cell  concentration (X  10%ml)
between 60 and 64 weeks cocks were
{76.11 and 73.49 (%), 3.93 and 4.16 (X
10%/ml), respectively} were not significant;
but, its motility and concentration reduced
significantly in 68 and 72 weeks of age.
These outcomes were as per discoveries of
Shanmugam et al. (2014) repeated in 65
weeks Dahlem Red strain roosters 0.36 ml
and 3.57 (X 10%ml), but lower than the
volume and spear-cell concentration
reported at the young age of 42 weeks 0.48
ml and 4.8 (X 10%ml) in the same
population. Rosato et al. (2006) in Turkey
indicated that there were negative
correlation between age of toms and
motility and viability of spermatozoa.
Kotlowska et al. (2005) and Rosato et al.
(2006) demonstrated that with ageing,
spermatozoa concentration reduced.

Likewise, Fuerst-Waltl et al. (2006)
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reported that sperm concentration was
diminished as bulls aging. Also,
Tabatabaei et al. (2010) found that sperm
motility and viability rates reduced
significantly with ageing of roosters. The
explanation of reduced semen quality with
ageing is not clear. The peroxidation in
PUFAs of the n-3, n-9 and n-6 series
arrangement is responsible for the changes
of viability, motility and fertilizing ability
of spermatozoa (Rosato et al., 2006).
Likewise, Cerolini et al. (1997)
demonstrated that adjustments in the
extents of different spermatozoa lipid parts
might be connected with decreasing the
fertility of male chickens. Free fatty acids
and cholesterol esters increase continuously
with ageing.

Sperm fatty acids, as well as, the total
saturated, mono-unsaturated,
polyunsaturated, n-6, and n-3 fatty acids of
seminal plasma in Aged Mandarah local
cocks fed dried ginger powder (GP) are
summarized in Table 5. The addition of 2.5
or 5.0 g GP/kg diet significantly (P<0.01)
decreased sperm total saturated FA and
significantly (P<0.05) increase sperm total
unsaturated FA of seminal plasma as
compared to control group in Aged
Mandarah local cocks. Percentages of total
saturated FA was 37.53 in the 0 GP
treatments compared to 32.52 and 29.10 in
the 2.5 or 5 g GP/kg diet treatment groups,
respectively. The percentages of total
unsaturated FA were 54.22 in the GP 0
treatment group while it was 61.53 and
65.09 in the 2.5 or 5.0 g GP/kg diet
treatment groups, respectively. Among the
saturated FA, the percentages of C14:0
Myristic acid, C16:0 Palmitic acid, C18:0
Stearic acid and C20:0 Arachidic acids
were decreased in GP-fed cocks. The
percentage of monounsaturated fatty acids
(n-9), especially C18:1 Oleic acid in 2.5 g
GP/kg diet -fed cocks were lower than in 5
g GP/kg diet and control group. However,
polyunsaturated fatty acids (n-6) especially
C22:4 Docosatetraenoic and
polyunsaturated fatty acids (n-3) especially

C22:6 Docosahexanoic acid were increased
in the GP-fed cocks. Omega6:0mega3 fatty
acid ratios were lower in the 5.0 g GP/kg
diet group compared with that in both the
control (0 GP) and 2.5 g GP/kg diet groups.
These results are in agreement with those
of Akhlaghi et al. (2014) who found that
the cocks fed GP resulted decreased and
increased in  sperm saturated and
unsaturated  FA,  respectively.  The
Omega6:0Omega3 fatty acid ratio of sperm
was decreased in the GP30 group in
comparison with control. The most
abnormal amounts of sperm C20:4 (n-6)
and C22:6 (n-3) FA were recorded in the
GP15 and GP30 treatments, respectively. A
higher percentage of sperm C22:4 (n-6) FA
was found in GP-fed roosters. Biochemical
changes in the plasma membrane are not
only a simple result of dietary variation
(Surai et al., 2001). Dietary PUFA can be
joined into sperm either straightforwardly
or after different cell adjustments,
including the extension and desaturation of
Sertoli cells (Retterstol et al.,, 2001).
Chicken spermatozoa naturally have a high
PUFA content, with C20:4n-6 and C22:4n-
6 being the principle PUFA (Kelso et al.
1997). These 2 PUFA adds to the layer's
high smoothness and adaptability, which
are required for sperm motility and its
combination with the oocyte (Surai et al.,
2001). Despite the fact that n-6 PUFA
represents the major natural constituents of
avian spermatozoa, the n-6:n-3 ratio might
be crucial to optimal fertility (Kelso et al.,
1997). The extent of PUFA in sperm and
its resulting impacts on the rate of lipid
peroxidation is not just an imperative figure
sperm survival amid in vitro stockpiling,
yet it can likewise influence in vivo sperm
practicality (Surai et al., 2001). The higher
extent of unsaturated FA in the sperm of
the GP-encouraged chickens may have
added to their higher richness rate taking
after manual sperm injection utilizing new
semen.

TAC and MDA activities of the seminal
plasma are presented in Table 6. TAC was
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significantly (P<0.05) higher with the
addition of ginger at a level of 2.5 g GP/kg
diet (0.356) and 5 g GP/kg diet (0.322) as
compared with control group (0.238).
Concentration of MDA level was
significantly (P<0.05) lower with 2.5 g
GP/kg diet (1.723) and 5 g GP/kg diet
(1.290) compared to control group (2.730)
at the end of the experimental period (Table
6). Ginger is a strong anti-oxidant
substance and may either mitigate or
prevent the generation of free radicals. It is
considered a safe herbal medicine with
only few and insignificantly adverse/side
effects (Ali et al., 2008). Oxidants and
antioxidants have attracted widespread
interest in nutrition research, biology and
medicine. It has become bright that the
connected bearing of pro-oxidants,
including oxygen chargeless radicals, is a
capital aspect of aerobic activity (Sies,
1991). Results are agreement with the
findings of Amr and Hamza (2006) who
approved that Zingiber officinale improve
the activities of testicular antioxidant
enzymes and restore sperm motility of
cisplatin-treated rats. Ginger rhizome
contains an advanced array of both
antioxidative (Sekiwa et al., 2000) and
androgenic action (Kamtchouing et al.,
2002). Moreover the TAC was assayed in
this abstraction to appraise the overall
enzymatic and nonenzymatic antioxidant
aegis systems in the seminal plasma (Zhao
et al., 2011). Also, Akhlaghi et al. (2014)
found that TAC of the seminal plasma was
greatly improved by dietary GP, TAC was
0.57, 0.96, 0.91 in the GPO , GP15 and
GP30 birds respectively.

The fertility, hatchability/total eggs,
hatchability/fertile eggs and embryonic
mortality rate as affected by Mandarah
local cocks fed dried ginger powder (GP)
are presented in Table 7.

Cocks fed 2.5 or 5.0 g GP resulted in a
significant (P<0.05) increase in fertility rate
and hatchability/total eggs rates being 5.55,
14.28% and 14.05, 22.90 % respectively.
While, hatchability/ fertility eggs and total
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embryonic mortality (%) were not affected.
A similar trend was reported by
MohammadSaeid, (2012), who specified
that a lot of active materials exists in the
crushed ginger and celery seeds has
enhanced the hatching rate. Ginger contains
components like flavonoids, limo in and
vitamins E and C (Shalaby and Zorba,
2010) and in addition of the great amount
of feed elements, minerals and vitamins
that are considered important in the growth
of the embryos (Lu, 2003). Abbas et al.
(2014) watched tangible improvement in
the characteristics of embryos and hatched
chicks in treatments with ginger and celery
seeds by 0.25 and/or 0.50 each comparing
with control. Akhlaghi et al. (2014) found
that fertility values of 500 Aged Cobb
breeder roosters in the GP 0, GP15, and
GP30 treatment groups were 79.3, 88.1,
and 86.7%, respectively, taking after a 14-
week-long feeding period. Hatchability,
chick quality, and embryonic mortality
were not influenced by dietary GP, and the
higher extent of unsaturated FA in the
sperm of rooster t fed GP diets may be lead
to their higher fertility rate. Nonetheless, it
should be kept in mind that the
spermatozoa may be more defenseless to
lipid peroxidation if put away in vitro
(Surai et al., 2001). Cerolini et al. (1997)
proposed a decrease in the extent of
C20:4n-6, C22:4n-6, and C22:6n-3 in
sperm with maturing. They likewise found
a positive relationship exists between
fertility rates and C20:4n-6 or C22:4n-6
content.

FSH, LH and Testosterone hormone
concentration are presented in Table 8.
Results showed the 2.5 or 5.0 g GP/Kkg diet,
supplementation  significantly (P<0.01)
increased of sexual hormones in Aged
Mandarah local cocks, which showed that
ginger powder can enhanced by the ability
of FSH, LH and Testosterone to produce
more spermatozoa compared to the control.
Dietary GP resulted in an improvement in
FSH (0.402, 0.436 and 0.244 (mg/ 100ml)),
LH (0.310, 0342, and 0.206) and
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testosterone (2.056, 2.166 and 1.534) for
the 2.5 or 5 g GP/kg diet, and the control
treatment groups, respectively.  These
results are in agreement with the findings
of Saeid et al. (2011) who reported that
adding ginger at 50.0 mg/kg diet and 100
mg/kg diet for 28, 32, 36, 40 and 44
consecutive wk significantly (P<0.05)
increased LH, FSH and testosterone serum
level in these groups as compared with the
control group. Khaki et al. (2009)
suggested that higher serum total
testosterone levels, sperm viability, and
sperm motility resulted from the feeding of
GP. Amr and Hamza (2006) reported that
in animal models that Zingiber officinale
has protective effects against
cisplatininduced testicular damage and
oxidative stress in rats. Ginger rhizome
contains a wide variety of both
antioxidative (Sekiwa et al., 2000) and
androgenic activity (Kamtchouing et al.,
2002). The major active phenolic

ingredients  isolated  from  Zingiber
officinale (Zingerone, Gingerdiol,
Zingibrene, gingerols and shogaols) have
antioxidant activity (Zancan et al., 2002;
Kamtchouing et al., 2002; Jorsaraei et al.,
2008). Others reported that Zingiber
officinale extracts have a potent androgenic
activity in male rats (Amr and Hamza,
2006). Shanoon , (2011) reported that the
ginger addition of GP (5.0 and 10.0 kg/ton)
for twenty consecutive weeks resulted in a
significant (P<0.05) increase of LH, FSH
and Testosterone concentration in the
serum.
IN CONCLUSION

it can be recommended for addition of
ginger root powder in the cocks diet at
levels of 2.5, or 5.0 g to enhance of semen
quality and fertility. Further detailed
studies are required to establish the
reproductive efficiency of Aged local cocks
under Egyptian hot summer condition.
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Table (1): Composition and calculated analysis of the basal experimental diet.

Diet

Composition (per 100 Kg) Cocks Hens
Yellow corn 67.50 66
Soybean meal (44% CP) 18.84 19.05
Corn gluten meal (60% CP) 1.00 2.59
Wheat bran 9.02 2.50
Dicalcium phosphate 1.70 1.50
Limestone 1.20 7.60
Salt 0.39 0.30
Vit. & Min. Premix** 0.30 0.30
DL-Methionine 0.05 0.16
Total 100 100
Calculated analysis:™
Crude protein (CP); % 16.07 16.03
ME; kcal/kg 2837 2770
Ether extract 2.87 2.86
Crude fiber 3.81 3.09
Calcium 0.91 3.29
Av. Phosphorus 0.44 0.39
Lysine 0.75 0.73
Methionine 0.32 0.44
Methionine + cystine 0.62 0.74

* Vitamins and mineral premix provides per 3kg: Vit. A 12000 IU; Vit. D3 2000 1U; Vit. E. 10mg;
Vit. k3 2mg; Vit.B1 1mg; Vit. B24mg; Vit. B6 1.5 mg; Pantothenic acid 10mg; Vit.B12 0.01mg;
Folic acid 1mg; Niacin 20mg; Biotin 0.05mg; Choline chloride (50% choline) 500 mg; Zn 55mg; Fe
30mg; | Img; Se 0.1mg; Mn 55mg; ethoxyquin 3000 mg.

**Calculated analysis was, according to Feed Composition Tables for animal and poultry feedstuffs
used in Egypt (2001).
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Table (2): Chemical composition (%) of ginger powder

Component % Component %
4- Hydroxypridine 5.76 | Cyclosativene 0.97
10.1

2- Coumaranone 6 | 2-Pyrrolidinophenol 1.57

Hexanal 4.35 | Isolongifolene, 4,5,9,10-dehydro- 0.48

Benzoic acid,3,5-dimethyl-,methyl 2-Bornanone,

ester 1.11 | ethoxycarbonylhydrazone 0.34

2-({Bis(2-aminoethyl)amino} methyl) 4-(2-Hydroxyethylamino)-3-

phenol 0.49 | nitrocoumarin 0.51

(-)-Thujylideneglycine, ethyl ester 0.98 | Bornate 3.19
185

D-Limonene 0.53 | Methylthiouracil 6

o-Citral 0.49 | Perillartine 1.19
154

1,6-Didhydrocarveol 0.44 | Caffeic acid phenethyl ester 1
18.1

4-Acetamido-2-methallylphenol 0.49 | Euvitol 5

phenol, 2,2-

(ethanediylidenedinitrilo)di- 8.89 | Piperazine, 2,5-dimethyle-, trans- 1.97

Ylangene 1.43 | Levallorphan 1.34

Pyridoxal 1.20

Table (3):Means of air temperature, relative humidity and temperature-humidity index
(THI) during summer season according to Egyptian Meteorological Authority

. o ] -
Summer | Air temperature (°C) Relative ?SIT)IdIty (%) Tempienrg;c)lir(grm;mdlty
season

Minimum | Maximum | Minimum | Maximum | Minimum | Maximum
June 26.17+0.54 | 38.7+0.57 | 17.87+1.28 | 75+3.36 23.17 36.82
July 26.52+0.29 | 32.94+0.1 | 42.59+0.99 | 77.13+1.21 24.36 31.63
August 26.42+0.38 | 33.3+0.16 | 42.39+1.04 | 77.42+1.59 24.27 31.98
Averages | 26.37£0.41 | 34.98+0.27 | 34.28+1.1 | 76.52+2.05 23.94 33.47
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Table (4): Semen quality in Aged Mandarah local cocks fed dried ginger powder

Items Ginger powder level/kg diet Sig.
GP 0.0 GP 25 GP5.0

Semen ejaculate volume (ml) 0.43+0.01 0.45+0.01 0.45+0.01 NS
Sperm motility (%) 68.83+1.33° | 72.30+1.36* | 73.68+1.41%® | *
Sperm-cell  concentration (X ox
10%/ml) 3.360.09° 3.81+0.09° 3.92+0.10°

Live spermatozoa (%) 71.26 £1.41° 77.66 £1.26% 78.40+1.30% | **
Sperm abnormalities (%) 17.7840.43% | 13.45+0.37° | 13.60+0.37° | *

Means having different letters in the same column are significantly (P<0.05) different

Table (5): Some sperm fatty acids in Aged Mandarah local cocks fed dried ginger

powder(GP).

Items Ginger powder level/kg diet Sig.
GP0O | GP25 | GP5.0

Fatty acid?® (%)

Saturated fatty acids

C14:0 Myristic acid 2.36+0.17% | 1.98+0.19% | 1.57+0.18° *

C16:0 Palmitic acid 15.45+0.88% | 12.76+0.85% | 11.45+0.97° *

C18:0 Stearic acid 18.73+1.13 16.91+1.18 15.32+0.82 NS

C20:0 Arachidic acid 0.99+0.06% | 0.87+0.04* | 0.76+0.05° | *

Mono-unsaturated fatty acids (n-9)

C16:1 Palmitoleic acid 1.24+0.06 ¢ 1.62+0.10° 1.87+0.062 fal

C18:1 Oleic acid 12.54+0.69 11.63+0.52 12.3+0.51 NS

C20:1 (n-9) Gondoic acid 2.68+0.28 2.39+0.46 2.35+0.40 NS

C22:3 (n-9)Dihomo Mead acids 3.62+0.41 3.50+0.5 3.40+0.27 NS

Polyunsaturated fatty acids (n-6)

C18:2 Linoleic acid 3.64+0.43 2.9140.16 2.7610.25 NS

C20:2 Eicosadienoic acid 1.55+0.16 1.34+0.14 1.44+0.18 NS

C20:4 Arachidonic acid 8.73+0.69° | 13.29+0.54% | 13.88+0.672 | **

C22:4 Docosatetraenoic 16.45+0.94° | 20.81+0.78% | 22.39+0.67% | ™~

Polyunsaturated fatty acids (n-3)

C22:5 Docosapentaenoic acid 1.78+0.07° | 1.92+0.04° | 2.13+0.05% | **

C22:6 Docosahexanoic acid 1.99+0.10° 2.12+0.12° 2.57+0.132

Omega6:0mega3 ratio 8.09+0.36° 0.51+0.25% | 8.64+0.29%

Total saturated fatty acid 37.53+1.92 | 32.5242.25% | 29.1+0.09° | **

Mono-unsaturated fatty acids (n-9) | 20.08+0.51 | 19.14+1.38 | 19.92+059 | NS

Polyunsaturated fatty acids (n-6) 30.37+0.02¢ | 38.35+0.24° | 40.47+0.072 | **

Total unsaturated fatty acid 54.22+0.65 61.53+£1.53 65.09+0.82 *

1 Other fatty acids were undetectable.
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Table (6): Total antioxidant capacity (TAC) and malondialdenyde (MDA) activities in
seminal plasma of Aged Mandarah local cocks fed dried ginger powder (GP)

Items Ginger powder level/kg diet Sig.
GPO GP 25 GP5.0

Total - antioxidant capacity | 939, 019b | 0.356+0.020° | 0.32240.037% | *

(mm/L)

Malondialdehyde (mm/L) 2.730+0.0932% | 1.723+0.075° 1.290+0.081° **

Means having different letters in the same row are significantly (P<0.05) different

Table (7): Fertility, fertile hatchability percentages and embryonic mortality rates in
hatching eggs sired by Aged Mandarah local cocks fed dried ginger powder (GP)

Items Ginger powder level/kg diet Sig.
GP 0.0 GP 2.5 GP5.0

Fertility eggs % 77.78+1.75° 82.1+0.62° 88.89+1.86% | **
Hatchability/ Total eggs (%) 62.97+2.14° 71.61+2.232 77.17+2.232 *x
Hatchability/ Fertility eggs (%) 80.94+1.48 87.24+2.98 86.79+0.87 NS
Embryonic mortality?

1 to 6 days 11.92+1.44 9.7940.8 9.76+0.88 NS
7 to 17 days 2.39+0.06 1.5+£0.75 1.38+0.69 NS
18 to 21 days plus pipped 3.96+0.77 1.5+0.75 2.09+£1.23 NS
Total embryonic mortality NS
(O pipping) 18.26+2.12 12.78+1.99 13.22+0.87

Means having different letters in the same column are significantly (P<0.05) different

Table (8): Blood FSH, LH and testosterone concentrations in Aged Mandarah local cocks
fed dried ginger powder (GP)

Items Ginger powder level/kg diet

GPO GP 25 GP5.0 Sig.
Follicle-stimulating
hormone (FSH) 0.244+0.12° 0.402+0.142 0.436+0.18% **
(mg/100ml)
Luteinizing Hormone b a a o
(LH) (mg/100ml) 0.206+0.13 0.310+0.008 0.342+0.022
Testosterone (ng/ml) 1.534+0.038° 2.056+0.0462 2.166+0.542 *x

Means having different letters in the same row are significantly (P<0.05) different
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Figures (1 and 2): Effect of time on sperm motility (%) and sperm-cell concentration (X 109/ml)
of Aged Mandarah local cocks.
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Figures (3 and 4): Effect of time on live spermatozoa (%) and sperm abnormalities (%) of
Aged Mandarah local cocks.
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